DESCRI PTION A CELL FOR USE | N PRODUCTI ON OF HETEROPROTEI NS AND PRODUCTI 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 nethod
using the cell. In nore detail, the present invention relates to a cel

that strongly expresses a bicarbonate transporter and a nmethod for producing
a polypeptide using the cell. 10 BECGGREUMINART When proteins useful as
pharmaceuticals are produced with the reconbi nant DNA techni que, use of
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fol di ng which prokaryotic cell r herefore, animal cells are
frequently 15 used as host Cé‘ﬁﬁﬁ?’ﬁﬁ%‘}ﬁﬁ%@ reconbi nant proteins.
Recently, a l|large nunber of biopharnaceuticals, such as antibodi es and

physi ol pgi cal [ roteins, have been devel oped. Techni ques that permt
efficient %%C%ﬁﬂ@ﬁ#b reconbi nant proteins by animal cells lead to cost
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SLCA fayily, 25 nanely AEl, AE2, and AE3, have a function to exchange O"
outside a plasma nenbrane for HCO3 inside a plasma nenbrane. In a kidney,
AE1l is fouldhGKGROUMNRABE| ated cells in collecting ducts in the basolateral
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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 Uﬁder 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 HCO5" 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
HCOs  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).



1 An SLC26 is a relatively new anion exchanger famly, and it has been
suggested that a large nunber of its nenbers (for exanple, SLC26A3,
SLC26A4, SLC26A6, and SLC26A9) are bi carbonate exchangers (Non-Patent
Docunents 6 to 11). On the other hand, it has been absol utely unknown that

by strongly expressd an ni.on exchan havi i.car Qonat e
transporter func?‘i"ﬁ!’r&?p'f &l{glag‘fd}éﬁ?%ﬁglof‘r?%%agg%?jﬁlﬁla}fé‘& "i:@q eEm PegRYs bt i on
of anions uft hh@fg@mhﬁibaeopfts hitgnbes! (for @amPRIISRIC26ABY SLOES 24)i SIT2BAGhanper ,
can be art|f|C| |1y ted whi ch contributes to %%ﬁﬁverrent in the

product i onS6F2eAYels lé%f %ﬁﬁ%ﬂnﬂﬁrﬁ Pr-BetertPcHmeRs ured cell .

[ Non- Pat ent Docupmnhe dherlfand 3 ha\diSde BBl unﬁﬁovﬁ{ that bly @fdagly Og
268: 11283 11289 [ Non-Patent Docunent 2] Shayakui

Nephr ol 5 Hy peipr exchangzn haviog g prarhogate Pmsﬁom‘rémﬂomo@m#@rﬁf aBJPHN%‘éﬂ cg@recbt al .

Annu Rev PQé’lF e&&@lgn 0?&?1@1%%0%@@0&113;156 NG - cBRLLHhedREHIPHe aftlon Q00 é%o
et.al., AmJ Physiol Renal Physiol 2005, 288:'F380-F386 Non- Pat ent cunent

5] Gaweni s carrbe astifically, promaied,l wiithesnnzthotes toingreasRnt BaBaYodjcion ofdesined
Docunent G}GCé% g@ﬁtﬁr&eﬁt g cHlilurg%g ;Chem 1999; 274:22855-22861 [ Non- Patent

Docunment 7 21:5662-5672 [ Non-Patent Docunent 8]
Sol ei mani @NomPatentA)ncudlentREhysiol Renal Physiol. 2001; 280: F356- F364 25

on PO PRSAIBH Ok SO0yl ronf Ty PR oL ohnt oot ver,
J. Physi ol [Naeﬁﬁhntlftacamelht 2]12004; 286: F161 F169 [ Non-Patent Docunent 11] 30
THE | NVENTRORITRBICE: O Q8 DR Tperees SRR s
[Non-Patent Document 3 |
Alper SL. et.al., Annu Rev Physiol 2002; 64:899-923
15  [Non-Patent Document 4]
Komlosi P. et.al., Am J Physiol Renal Physiol 2005; 288:F380-F386
[Non-Patent Document 5]
Gawenis LR. et.al., ] Biol Chem 2004; 279:30531-30539
[Non-Patent Document 6]
20 Melvin et al, J Biol Chem 1999; 274:22855-22861
[Non-Patent Document 7]
Ko et al,, EMBO J. 2002; 21:5662-5672
{Non-Patent Document 8]
Soleimani et al., Am. J. Physiol. Renal Physiol. 2001; 280:F356-F364
25  [Non-Patent Document 9]
Wang et al., Am. J. Physiol. Gastrointest. Liver Physiol. 2002; 282:G573-G579
[Non-Patent Document 10]
Petrovic et al., Am. J. Physiol. Renal Physiol. 2004; 286:F161-F169
{Non-Patent Document 11]
30 Xuetal, Am. J. Physiol. Cell Physiol. 2005; 289:C493-C505

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.



It is an object of the present invention to provide a nethod which is
capabl e of 35 producing a pol ypeptide efficiently. 2 MEANS TO SOLVE THE
PROBLEM As a result of extensive and intensive researches toward the
solution of the above problem the present inventors have found that it is

possi ble to, i S i desired polypeptide by using a cell

t hat spronMé%ﬁM%ﬁ%&%@te transporter. Thus, the 5 present

invention has be@ap ageditt@ediendiy aRVigfensithRsehestics asvap@thepeRiibe ef Rubevde

produced in_an even greater anount usi.ng cell s_capabl e of co- xpnFSS|ng
re

by usi.ng
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(hereinafter sonetihes referred to as . The present invention nay be
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t her eby al hadacystpinerselfmed fcid deqarborivlese (beticmafier! sppepmisiesfer(ed)to BheChBDRbdr of (1)
above, whergj. i . . <pjparbonate transporter
is a cell %ﬁ%ﬂge\%\ﬁ?’gﬁggke%(@eg%%%{egg&%%ﬁ%?%:fgr?%gtﬁg?eﬂff nsporter has been 15
transferred. (3) Thépregpndiiuattion magbe kadmeafizedby falows2) above, wherein the cell
t hat sﬁ]{iongby zﬁx rteoasgts a , bicarbonat e transBorter furt her, expresses

cystei nt sbi)f initenRd of Bodurhy 2y palgertde. PTRMAS TS ¢ &AL MR & eong) v
(4) The preghiedséson bRirbothiOfiradgpane aal Kat) a (tBnseirey EDNwhercedingt edesired
Dot g TR E B om e oo ahor sESebiape, o5, SLC20 anion
the bi car benatenet meMsP ot (B abok€ whersth e 3811 Qhi@XGRALY xprds®h alhiGarBéiReICt i on
net hod of ) above, wherein the SLCA ani gn exchanger is AE 1. (7) The

met hod of HAsPemE isfa cal) inte)whigh geDNhecoiingtthe biwftonpls EHsPRISE haw beerer
ovary 125 g&hdrSred(8) The nethod of any one of (1)-(7) above, wherein the
desired polépﬁpti de is an antibody. (9) The nethod of any one of (4)-(6)
above, whefBi nlhersodugioremebiad vg (Hne (BLabovanitsrein drecelilps sironghaespresss ©of t he
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aci d sequence as sho
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 SI.C4 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.
(%) 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
SEQ ID 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 msertion of one or more amino acid residues and yet has SLC4 anion exchanger

35  activity;



SEQ ID NO 2; (b) a DNA encoding a polypeptide which has an am no acid
sequence derived fromthe am no acid sequence as shown in SEQ ID NO 2 by
substitution, deletion, addition and/or insertion of one or nore am no acid
resi dues and yet has SLC4 anion exchanger 35 activity; 3 (c) a DNA encoding
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EFFECT OF THE 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 spectfication
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-AE1-transformed cells (n=4) was significantly greater than that produced



30 ami no acids) has been expressed. Fig. 3 shows a plasmd for
Puronycin-sel ection, in which human AEl1 (911 am no acids) has been
expressed. Fig. 4 is a plot of the anbunt of anti-glypican-3 anti body
production on day 12 of fed-batch culture in a 50-m, shaker flask. The
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an AE1l/ALT expressin strain (n=1 tal ned by
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t he anti - ghgimhoan) 3 anti body produced by an AE1/ALT co-expressing cell
strain was sigaificant reater th nth uce AELl/ pP
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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
(1=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 AE1/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 AAS53, or an
AEI/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 I-6R



AE1l/ ALT1 co-expressing strain, during fed-batch culture in a 1L jar. The
anount of anti-glypican-3 anti body production on day 7 of the culture was
1.9 g/L. Fig. 9 shows the nucl eotide sequence of a newy cloned, CHO

cel |l -derived hamster 30 CSAD gene and the am no acid sequence deduced
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Her ei nbel ow, enbodi t)s of the present invention will be described in nore
detail. 20 The pFiséhshawseeplesrod fpridxaremyciarselectivndvioeh proussd ifergexaressing

pol ypepki d?lamgtg%'l“ G%mﬁg%&gél ng a cell which strongly expresses a

bi carbonat e transporter an a transferred DNA encoding a desired
pol ypeptide and thereby allowng the cell to produce the polypeptide. In

t he net th?foﬁ%Iﬂﬁ%ﬁ@AﬂWb?ﬂ‘TﬁﬁMﬁﬁl@ﬁy be either a natural cell

capabl e
Herelnbelow, embodiments of the present invention will be described in more

detail.

20 The present invention provides 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/Illa 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-VI.A4 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, nterferon,



25 of producing the desired polypeptide or a transforned cell into which a
DNA encodi ng the desired pol ypeptide has been transferred. Preferably, a
transforned cell into which a DNA encoding the desired pol ypepti de has been
transferred is used. In the nethod of the present invention, the desired
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above
SLC4 anion exchangers have a site-specific action. For example, in a case of AE1, 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), SLC4AS (NBCe2), SLC4A7 (NBCnl), SLC4A8 (KNBC3),

SLC4A9 (NBCn2), SLC4A10 (NBCn3), and SLC4Al1l (NaBC1), among which AEI 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 amions, 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 SLC26A5, SLC26A6, SLC26A7, SLC26A8, SLC26A9, and SLC26Al1l) of anion



SLC4 ani on exchangers have a site-specific action. For exanple, in a case of
AEl, AEl present in polar epithelial cells contributes to transepithelial
secretion and resorption of acids and bases whereas AEl present in
erythrocytes of trout pronotes osnolyte transport. The 25 SLCA anion
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antiport of vari a order to, ta sodiumchl ori.d
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correspondi ng nat ural nat ur al i's not particularly imted. A
cel | whi chﬁ'ﬂ@spmseru@@dbva@erae%ﬁgm prgariyves inelodiog tai hyimass rogete sushins Baneuspraot ei n
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expressed A ce erive any organi sm and~no partrcu
li m t al on such asmpbebel, tiskesesoeh asSpeabidfisk and gn edlhandbiscets Isorhaasdrosaphils plar t er

may be der el i@ HhpeRl S PReckAS YV Ry Hian, TOEGRL & B S §pefielBYSE, A
the host cell.  For example, in a case where the cell in which a bicarbonate transporter is to
be strongly expressed is a Chinese hamster ovary cell (CHO cell), the bicarbonate transporter
is preferably derived from a human or a hamster.

25 The cell which strongly expresses a bicarbonate transporter may be any cell, for
example, eukaryotic cell such as animal, plant and yeast cells, prokaryotic cell such as F. coli
and B. subtilis, etc. Preferably, animal cells such as CHO and COS cells are used, CHO
cells are particularly preferred.  In order to prepare a desired polypeptide, cells suitable for
transfer of a gene encoding the desired polypeptide such as CHO-dhfr- cells are preferred.

30 As a cell which strongly expresses a bicarbonate transporter, a cell into which a
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



rat, and a hanster, mammual s such as a chi npanzee, a cow, a horse, a dog, and
a wolf, birds 20 such as a chicken, fishes such as a zebrafish and an eel,
and insects such as Drosophila; the bicarbonate transporter is preferably

derived froma human, rodents, or the sanme speci es as the host ceII For
exanple, in.g sewh th in which a bi onat e. ns |sto
bo st rongl §F axifelubdtid 4" BnfRoue rafobt 3obh AL IRRT Bt B Rty

bihcar bfalna\tMe]ndoﬁ@a@ephéreﬁl cells i M&ﬁcﬁrabbbndogﬁ{)wMQﬂzafbbﬁm arahpirasr Q&’ne&mb&ﬁﬁ’t er. | I25
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prokaryoti wmlﬂz&umtﬁzﬁt@blmdnatea}faﬂsﬁneﬁymﬂgl}se P%Tsé'éd Preferably, aninal
cells such as CHO and COS cells are used cells are particul arl

preferred. In or déran It @piapexghated gan tﬁ&eyﬁ@s@ﬁfme@ m@evql agx;.onwféﬁ/ef or
transfer ofRvaRNSNRREAY N chdifin g%ﬁ'SLQQaHi%h)éQ&ﬁhgéi’%a%%‘éﬁls&ﬁ CHO-dhfr- cells

are preferred strongly expresses”a bicarbonate
transporter, a céﬂ)l allﬁNé m%h@chlﬁg aPOIWPMﬂbbm\aﬂktherm%mldé@qug@qfifeﬁS(SéO\gﬂ in SLC4
ani on exchag g, SLC26 anion exchanger gene, etc.) has been
artificial I y ansférred may be given. A cell into which a bicarbonate
transporter gene(lﬁasa Dlénermpding iacpodyfeptider which dns anl avene bud proppeocatiriogd
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prepared by |ncorpor i car rans of and

t ransf or m agd/bihmsareat of onenbonmra:mhino deidr tekdneroarel, ydi thas (Shﬁléeqmﬁon Scbdngécel | s

i nto which a bi carbonate transporter gene has been artificially transferred”
enconpassed® F&¥ein cells in which an endogenous bi carbonate transporter gene

has been activatgd dbpNaearodiag iavpdlypeptideehdvig @w ((r&ﬁ@e dnfifio @¥d B Rnce

I nt er nati onal Publ |t§ ﬁl on, W94/ 12650§3t t hat _t Nl carbqgnate transporter

i s strongl fowRlgeradBdhe aming agid sefysmce; py W@)P&I$599® G et gebavingaidider r ed
in a cebl, amoY cMenRf adthRy; fol lowing DNAs (a) to (e) encoding an SLCA anion
exchanger nay be used a) .a DNA encoding a polypeptide haV| nq t he am no
aci d sequence as{®hGiN; a“SE@eI”DCIR@deZeql{eBﬁeaésgNm Qi lpol ypept i de

whi ch has an am ng achil/SRARRNGEEEL Kod DN cBﬁlngreh@qam Qfm&lhqmﬁ qyence as

shown in SEQ ID 2 by substitution, deletion, addition and/or Tnsertion
of one or mueleotidaiseaengsiag shavel in SES BhNOy &undes stisees cenlitims end Yei gegores a

Sequence BRI BRI SrC Lo AR oCe a5 shown in SEQ 1D NO 2 and
yet hadfng SLC4 T & canseptrof ex Sh&Rgaronaexchangeryactivity encompasses an activity to take
up CI" and SO4 present in the medium and excrete intraceltular FICO; and borate in order to
maintain intracellular pH homeostasis and cell volume.
The SLC4 anion exchanger activity can be measured as follows.
Cells in which SLC4 is functionally expressed are treated with BCECF-AM which

25  1is a pH-sensitive dye. Then, fluorescent intensity is compared between cells that have been
perfused with a medium containing CI' and Na' and cells that have been perfused with a
medium free of CI" and Na®, whereby changes in intracellular pH (pHi) 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 1D 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



(d) a DNA having the nucl eotide sequence as shown in SEQ ID NO 1; (e) a DNA
whi ch hybridizes to a DNA conplenentary to a DNA having the nucleotide
sequence as shown in SEQ ID NO 1 under stringent conditions and yet encodes
a polypeptide having SLC4 ani on exchanger activi ty 20 The concept of an

SLCA4 ani on _exchan actl Ity encoppasses an actl o] ﬁke and
S007- *pr osasiens dhbugtiAfh % EDE: 6, wirgeiriition ek i o xke [

order to ﬁ&iﬂﬁérparﬂmfdﬁnﬁﬁ&eéﬁoui @fmopdd, hepodi@piedntodeh honelaldvg, a Wok 3SLC4_
FUncti onal Feitpt ecisiimapel 1 Bos b et Freiseesavanpin eroass NN 1o sdns: 11 ve
dye. Then, dehé@dnﬁswmzrgtsﬁn%hhﬂpahﬁeecom@@ﬁﬂk befmveen sedil s chkatGarpeneen
pert used with a medi um cont ai ni nghM Na' and cells that have been

per fused wNV_B103pdhene Ceaelmkg %0%788 v eGpnBankn gdR242p06, wolf,

i ntracel | ulapemidk(RR} 0@%8@?1 naﬂa&ﬁe%enﬁ;%'m&os@@z alnd zéorﬁis | $pan2003;
278:44949- 44958; Fuj Imaga J. Bi ol Chem 1999: 274: 6626 6633) 30

In the preml%ﬁ%ntﬂ@n Aﬁlmd@nnbﬁqh h}gDVa g50| 3lpepei wsed haOtheyy SLEE amétho aci d
f LC4
seauenct of TR A b aTQERALY 3Tt R T EACHI M

am no amdvstmlaeltm@seﬁ‘ SEQID NO 2 in Wmch one or a plurality (for

anal or Pnder ced, TaRoPuRs ity ah ol anif ARRE ARG BEETERMEGRL, o

used. The aequanneemlsﬁomquSE(QdDdﬂOSElesﬁbdﬁmtioﬁ, dedetian, aaiahtmn aadflodms&tlsmqﬁence
of human AEl. Aside f.rom. equenc t.ion of human. AE1l

ount or par 61 it BPHATIEH Ao S10UE HELEheLo el e Bt SRRt & Tepwoahor se.
a dog, a wehﬁwalant t€ Bih SKEN anidn 2edHanddr slbrivedTEbnt hembn, keouka Fatb elempiege, soer ed as

nouse, ank NM 011403,. rat ank NM 012651, anzee; GenBank XM
001151353 ety dage e anl@nwzz%reg%e&ew@er SC@%@&M | BoAD SLfdoinielbg:

GenBanks AB24daRés dBivéd frofee helamtor N Gkl Y0480 4. APdPﬁe piRNenceRPBEARK HM
205522, and zebrafish; GenBank NM 198338 Thus, as descri bed above can

al so be us&RMEehEptasscof tei Y4 éwenaﬁxgmercaﬁw&ﬂs@%éﬂuasﬂedorsthﬁcl&et hén
sequence | 'Efx%gi% Vd{c]aﬁﬁ?le@%EI%QJf aRAGaR 88 WHi@OkRE BLESk H1 andiRb lpHS wiRd AbBS&s- 10

The pol ypepti d has an am no acid sequence derived fromthe am no acid

sequence aéL%ﬂRa\Eﬁ%(ﬁi VSiGhaml NEP4Y) w3p usedbst i t uti on, del etion, addition and/or
I nsertion of ?\yolfas ﬁ?& ew@iﬂﬂ&vfgé BndsE Sk Sin ARG Hhor rb%m%go?ioﬁﬂép?ﬂes

exchanger acti vi unctl o
20  functionally equivalent to a specific polypeptide, methods of introducing mutations 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 et al (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
HJ (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



equi valent to an SLC4 ani on exchanger derived from human, nouse, rat,

chi npanzee, cow, horse, dog, wolf, chicken or zebrafish (hereinafter
sonetinmes referred to as "SLC4 ani on 15 exchanger derived from human or the
like" ). Such a pol ypepti de enconpasses, for exanpl e rrut ants of the SLC4
ani on exchanger deyi.ved_.fro humanéﬁ?r rlﬂi?h npl e descri bed bel ow,

In
a nut ant .ﬁX ngeh depyrd Bfefn pmayy pr @skme P@ﬂoac@are B8 FCIdSE 930

V712A and 3(1\@6 auﬁ;&daad%smafétm&@lﬁbmuo iﬁﬂ@mmtj@ ahd Q?@lyﬁé’;iuhk agvihdad he art
for preparlng pol ypeptides . 20 functionally equival ent specific

pol ypept i d@MinReacibepguence daiyesdirm Hy ainacrigisdinenol eI Sdpnideschizebe
gi ven. For jexafmoth nihesé tﬁéfhlké %ﬂsdbﬁht&ﬂﬁl & dne %%losie RLRBAEASs, Pab4R gqtsoﬂes

functional 'y equivalent to ani on exchanger derived from human or
the |ik& bymapmﬁdarm@c@refemhiy ﬂd@mmgmﬂ;tmth@ﬁhsr AMmin@ acids. no aC| ds of the SLC4

anion, exchanget (g Yot TSR ol bl S0 BRGLA, hagenest
Smith, M (4683sidves fredsitiad ;cmther abhPfy acid6ia vﬁﬁch thmatwer of th¢ iriltial amjno(at8B4)

Nicl o ¢ ACLA2 EBR sl L SRR BB o e 0 5T b s 530 oS
488-492; Kuﬂd@ebhdbib%ﬂho Mid(@d$ IE.M,)HTBIW Band YYthﬁdrB]Zlﬁﬁd amiMbtagids (R)D,IN) Gami no

Funct i 8hal B ot Lot DSt St BRS Shptats SHEAREI (e Mo F Bhneifan or

the Ii ke I ﬁ@lﬂ&“d’ﬁh a%ro&ﬁzﬁgﬂ@%o&aﬂtﬂ]ﬂh@@d&%halﬁ (ROT Y@ Iﬁﬁno faams Qgth ansuii No
aci d sequence derived fromthe am no_acid sequence | D NOS:  2) of

e. )
the SLC4 affoBhcasiaimamgiide gapinyEd doMhusfao orcidhevith kaecasbo Icepfignant one

or more aainme Rfiafhg g@deeéhgfna(bi W, £-38 ®Mdigo %éitiﬁx?wth HBh- &fn@aﬁrﬁﬁ@éwe/chlamlo
am no aci ds; pol pept| e 35 having an am no acid sequence derived fromthe

ani no aci d(%e‘é@édm apd amine Bidsavitnaniromae-eontdiaing eide ¢bain (ddh Y ard Wlrkn or
the like bém%ﬁgksgg%o% le‘&%gco%sfgpﬁtﬁmﬁ a9, acids, preferably 1-30 am no

aci ds, pr ef er abl am no acl and a poI ypeptide having an am no
aci d sequence deItlhaebleehrrqmteﬂmélaampwinoeaudajhaefmmencmold fequeBlcCderaved drom

exchanger e the 1j t| n of n

am no aci dsg &rger% er é%ﬁén a?lagg@q"gﬁce E om%éélﬁc %n S‘r@l pr e(iek%a d(ﬁtlcﬁb%%
acids, wt ISul:Btlihleon afnon@ onaiotks amiii amms)almadltmmthd tedogical tzetmtyt oft ¥he omgmahot
parti cuI ar

B o aci a@owRerie B D B Bt RSt Ty SRS, R0 B ftad 7'

conser ged. Tnpaeiithi B1. 8kalkiel RsdsHR estdreh (lasmyﬂ) 6487%13000\1\@@ A =t dle Sellaﬂdemznncl ude
Q)éid(rjgp?%fol Eﬁ%&% a%ﬂl?adgeeﬂ/lc#érlalﬁd, M g al Proc 1Q{Iatf1 Rce}é) "Sci. y%rS%p r(11|9|8|2)C 7 m no
6409-6413).

As one example of the polypeptide in which one or more amino acid residues are

added to the SLC4 anion exchanger derived from human or the like, a fusion polypeptide
25  comprising the SL.C4 anion exchanger derived from human or the like may be given. Such
a fusion polypeptide is composed of the SLC4 anion exchanger derived from human or the
like and other polypeptide fused thereto. Such a fusion polypeptide may be prepared by
linking a gene encoding the SLC4 anion exchanger derived 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, 10xIis, influenza

11



100 E, Q QH K S and T), amno acids with an aliphatic side chain (QA, V,
L, I and P), amno acids wth a hydroxyl group-containing side chain (S, T
and Y), amino acids with a sulfur atomcontaining side chain (C and M,

amno acids with a carboxylic acid and am de-containing side chain (D, N, E

and Q, amno acids with a base-cgntaininp chain and and

am no aci déewa tigi HINRL ¢-BIVE SRR ¥gé(e¢%ﬁ%3mrm(f mlsfﬂIVﬁaaﬁeﬁv{;g 3 15
par ent hese${@L Qg ORfad BT &@@@ﬁ ﬁfagthexﬁ”ldkotagchiﬁﬂt)ulln|ﬂaghﬁ§t e HbeRes ted t hat
a pol ypepti de haV| ng.an anino_aci d_sequence derived from an ori gl nal am no

aci d sequef@smes;, %@tmqr@a%ir@ﬁfe{@a&ﬁsﬁ)s infhienzs hsmagglytinip (B aameioglobulin

substituti bi ol ogi cal activity
of the ori Sﬁ}lia%lfm l%gl%l %%Mtﬁ (Pd?a I\/?E!é]{{rel ﬂﬁio@é%mﬂﬁ? %ﬁémM}ng Natl. Acad. Sci. USA

(1984) 81, 5662- %wm@oialhemvalwblemnﬁ engodirg sush palymptdecisclusesi wsthrasear ch
(1982) 10, 3
Dal badi e- M:‘E“ ﬁ’&qg‘pg]cc ?e&hﬁg%r %% fﬁcd“ﬁ%ﬁa‘zééhe II%SA%?%@%S{ gony thus
6409-6413)pﬁﬁmedmaxemanﬂMEmepmthﬁm@bpdﬁmmudde in mhlch one or nore am no
acid residues ar dded to SLCA i on erived fr n1h man
the 11 ke, Caruei o B5rS R Rrbaf s iR SrE Y ah Gk Ehe SRS
derived fr@Jinchﬁnﬂgm aﬁnvfafbﬁt lid kaeslﬁmy‘iae g iwpride S?Jcahnethhfousmsﬁig fel kyieidiatien i 3
conpos e ani o c r rived fr an
other 381 3 e CROLEI et Bt tatsr Clorie 2ol Goviiapty dold S gcHibehar cd
l'inki ngap BRRE mﬁdl THose N&ilRCh anl @R extap@Relyd@blaked DNAMKEHKRN Or
the like in frame wt t he .ot her. polypeptide, transferrlng

di
the resul t #AmologRus g the ngg(glﬁ%%géé %Q@t%@sahﬁo%tﬁﬁrségél Py Brehangac i n a
host cell. dIﬁ\Feﬁrﬂtﬁﬁ'ﬁﬁmEﬁ‘Q elifRe tbgﬁ%n tﬁ%t ﬂ)Nﬁ% wentd6r @E)Brt Hﬁ)’eo?%n&?&@xte There

is no limtation on the polypepti use to the ani on exchanger

derived fr oalyhentides fbmctmallsr ERavalent sorpiecd-(oF apon 97£§élp'ﬂgeﬁé§ﬂ‘ted froen hymariot o t he
SLC4 a ved from hunan or the |ike include, but are not
o, s R

limte pp, T. P. et al., BioTechnology 35 (1988) 6,
1204-1210), 6x Hi Hybddipatiosicngdl’sons thi sbiatimg\elxl\izﬁxsl)coﬂmgl adprdepeptid@duingtionaliyf | uenza

11 hemaggl e fra f. VSV-GP fr
fragmont” Fobifhe (& e PATR 65 O fec (AR Hom HimtonSr i TR be by flatly
a-tubulin fselagecbhy thoBe ts]aged prmte@lrm Eor éxmgﬂeribw sgingt:ﬁtliiybﬂdlzatﬁmt a:cmdmbm ase

GST nfl uenza. he tinin ob const re

(3 ghi act oSFUREE A HaY SHLEE P BR SHBRTT REKT SRS dinte et S g1

avai | ahbe gane SN Qaifagbly KORCPRIy B8Otdnde). 1% SSedMb pleRradBndighesidagdinng t he
SLC4 ani on exdchan ger derlé/nedPIOr om hLlléna}l or .the like, The é‘sgaegg gfsnceancpus

igh stringent conditions are
0.1% SDS. * Under these conditions, as the hybridization temperature is lowered, not only

conditions may be giv I exanip
DNAs with high homology but also DNAs with only low homology are obtained.
Conversely, it is expected that only those DNAs with high homology are obtained as the
25  hybridization temperature is elevated. However, not only the temperature but also a
plurality of factors (such as salt concentrations) affect the stringency of hybridization.
Those skilled in the art could appropriately select these factors to realize similar stringency.
The polypeptide encoded by a DNA isolated by these hybridization technigques may
have 70% or more homology and usually has high homology with the SI.C4 anion
30  exchanger derived from human or the like in the amino acid sequence. The term “high
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 Wilbur, W. J. and Lipman, D. I, Proc. Natl. Acad.
Sci. USA (1983) 80, 726-730 may be followed.

35 The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
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prepared is expressed to prepare a fused pol ypeptide. An alternative nethod
known to those skilled in the art for preparing polypeptides functionally
equi valent to a specific polypeptide is a nmethod using the hybridization 10
techni que (Sanbrook, J et al., Mlecular Coning 2nd ed., 9.47-9.58, Cold

Spring Harbor Lab. Press, 1989). Those skilled in the art could routinely
i sol ate a BRIALHIAISS o Wafeoefg%vgart A MBFRROOEY, (fifh dgpending on %ﬁeﬂﬁs )

of the SLCHhaanir6duce*EO3jegeeptiddes MR phrifRimioy dhal tHabexilll k& deasigel oqtert hat
DNA sequence or a part thereaqf, and 1solate ol ypeptides functjonall

) y
equi val ent Hoyvevereasdpusasdhs srulienicpohyngaiidechas funsHonscarivalgrdn therfuncigng pfdh¢ i ke
fromthat rd GH e ea G hulRiSorfRY 1ikeS 1 i
pol ypepti de@Nfe 3 r?ggé Iﬁgh%iaﬁ%eﬂ I(F'igt(rlql\ﬁeig\/_aI efrllL% to rttﬁllkgL&bmﬁl?%ﬂag%ﬁgﬁ %ggigrglal\?ed
f r om hufran berusedién Ithe preseny ibeensipr olfori exasiple, véhehelbe awhipgptideosie thekpresest! i n

the art. F ﬁﬁ%-l St b di.zaf:] ~C nay.hb fven.
Low stri nggﬁfte ym?iegqrgéggl g‘nfI Elgjg%?%égg gi?‘%{ezl (%Jg 92[;@%%%&)&%%&1@@%5 a@g%‘ and 20
0. 1% SDS, po elficcMNatetyinsOGf the xniSBCramd #id Seddeie hMdtle polgpeptidel yWhen ghe
stringent _conditiaqns nma e given. For exanple. .highysteingent. conditions
are 6oc 2 PRbREs 3G ool 8 SEale Vet of MRt eh SR0 S MR RGO 2t on
telrrpelr at UL eequlendedmrr@dedbndthesrgﬂoyypeﬁ%s ca tlﬁemsbcii glhhélpmdnotgyergioh.hal SO DNAshvm' th
only onol og re obtai ned. Con ely,.it i ected . that o t hose
e wibh it o nadiedPelt BV ot DRA Epriting o B FARSER BEraR A P o <
el evat ed. HgwRy ee, nuBlebtideeyuchbead SIBRANASBEQEIIPND: alhay 8 ushdl ur Akdrhativell, 4 act or s
(such as salt concentrations)_ affect the stringency of hybrjdization. Those

ski |l ed i nMya which hybridigesde s A campleyrentaryde o WNAdRving thegiugleptidle segyense

simlar stk BaRRcK SE0U RO YRAR:HRgencontftbling v Roh BEdedite hiveRE
hybri di zati on techni ques may = have 70% or nore honol ogy and usually has high
honol ogy wiSLE4t ansorsezhangsr oitivigd resyc hanged  ddiQ JBING: omshawsaheonuddesds | ke i n
t he amjro i e e term shigh..h Ve S y % or
AR it L P G U gt L i it T
honol ogy. Founteiparemfidrmatioroaboof a triveseh o mas) Dgympinzepal oppe phinde sy doghewalfgor i t hm

descts 060 WBll Sl 00 LB Rl B g Gl 500, 1151 1
aci d sequesacBankl Ml Qr266&i gitmpansee| €etBark MR H01151353pr esencEereBagibsence
of Suar CAGRTor AL o0k Bl PR M T bl Ty oo Ul
| at er . 20 HowvieBankaBSIM @0004893 1 hehitckeaulGeABankd NMPEBSE 22 earth serafivht iGEABank
equi val ent ﬁﬁ_lt9%§3§.unfﬁ11is,oﬁlogs Elgs%ribed above can also be used. Other SLC4 anion
exchangers can also be used since the sequence information thereof has been registered in
various databases.
The DNA encoding an SI.C4 anion exchanger can be used in the in vivo or in vitro
25  production of a desired polypeptide as described above. Further, the DNA encoding an
SI.C4 anion exchanger may be used in the creation of a cell which strongly expresses an
SLC4 anion exchanger. The DNA encoding an SLC4 anion exchanger may take any form
as long as it is capable of encoding an SI.C4 anion exchanger. That is, the DNA may be,
for example, a cDNA synthesized from mRNA, a genomic DNA or a chemically synthesized
30 DNA. Tt should be noted that, as long as the DNA is capable of encoding an SLC4 anion
exchanger, the DNA may have any nucleotide sequence based on the degeneracy of genetic
codes.
The DNA encoding an SL.C4 anion exchanger may be prepared by methods known
to those skilled in the art. For example, the DNA may be prepared by preparing a cDNA

35  library from a cell expressing an SLC4 anion exchanger and performing hybridization using
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SLC4 ani on exchanger derived from human or the |ike, a DNA encoding the

pol ypeptide can 5 be used in the present invention. For exanple, when the
pol ypeptide of the present invention is expressed in a prokaryote (e.g.,
Escherichia coil), a nethionine reside is added to the N-term nus of the

initial f | ide. | i
e esea s LIPS BRGNS LIPSO o B AR G e
sequence i The eDEEibrary AR De PRIpXRE Tbi S@Mpkaby the nusied deferibB@inB@8esdk, J. et

i nvention. 10 In the resen inventi DNA encodi ng. an SLC4 ni on
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may be usedomleicpl BBN‘AVlﬁJréi?rn?a y TN NEC0aRY o8 Dl An DR CORBIRETNL a7 y

to a DNA having the nucl eofidé sequence as shown NO. uhder
stringeht (Sbﬁduamoewgclangﬁrjv&tprm@giwﬁaﬁ@@Iawplépmrepémg@m 4 @meabﬁngﬁ,

exchanger @;% I
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count er par 1(e £nFBOMRX NOon 1pkod pedomuns BCR aisingtthe ahghDh@amzbeulebaascmvmeratmor se,

a dog, a f ke has been registered as
nouse, %Py%mpgﬁll4@Are§%°d?n%£ir%§§natg%%%f‘%§%l chi npanzee; GenBank NA
4001151353 cow; Fielmee By ideteivinity1 (8 6nucleotide sedueneBain kheNdsilah0 8DRBS, it dog;
GenBan ABZ42 .20 eBank .NMD010Q4803 hi cken;, GenBa 205522
and zetP ar PO AR i PR BN SIEOREE 5 SLGASHPN SR R0 0 AN oo be
used. O hettheSkfifo abild GBqueas bRihg ST ACarnad:gharger. usathg] Iﬁl}CQ:rédilﬁngeB REE

i nformation, thereof has bee gistered in ri ous databases, DNA
encodi ng a#b@ml%ﬁhws‘éls@eh@?ﬁ&g@seawbﬁét 8 BRYIOl GO Ayplats 2RROHE BM hvitro 25

production of a dgsiificfly IR ﬁbn@mn %@Wﬁwb@ﬁa@dabws@ mlENAtlbﬁalateafﬁ%nPNA

encodi ng an SLC4 ani on exchang er ﬁ{@ﬁl—le used in the creation of a cel

whi ch st roﬁgllsyt@}%‘fﬁr@%fé@(eaﬁ@re&@% agiQe B¥ahgager. THas tonple mﬁgNén sLc4
ani on §xchanoef,l RRW it %ﬁm@@yy fRvm m@ﬁlohspﬂ:gegﬁnf)l% thé o GARRRY ﬁtrﬁenﬁgr%g\%mg an

SLC4 ani on exchanger for “exanp

Synt hooi 5 eandradniCHRAIn, 4. Nervb sl COHRTHRal RS &9 29 HeohGBH BEMGNA. |
shoul d be R_s e f A

ani on exc angerZ%%}% %ﬁAéa%&g’ ha\%ga%%l%ﬁlwggﬁ glesgulgﬁp&q %@%d%omné
degener acy niEN4anqluirified cﬁ@deﬂle Db RDRNA usmgoniRNg\ 3ur1ﬁ?taﬁén dait ¢Phaemadidnger nay

ONA oy Do PRI BN B Pe B RR g Sl BN BREERERICL g
an SLC20ani(Par@xcd)anger and perform ng hybridization using 13
From the resultant mRNA, cDNA is synthesized using a reverse transcriptase.
Alternatively, cDNA may be synthesized using a kit such as AMV Reverse Transcriptase
First-Strand ¢cDNA Synthesis Kit (SEIKAGAKU CORPORATION). It is also possible to
synthesize and amplify cDNA according to the 5-RACE method (Frohman, M. A. et al,
25  Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002; Belyavsky, A. et al., Nucleic Acids Res.
(1989) 17, 2919-2932) using 5'-Ampli FINDER RACE Kit (Clontech) and polymerase chain
reaction (PCR) with primers.
A DNA fragment of interest is prepared from the resultant PCR product and ligated
to a vector DNA to thereby prepare a recombinant vector. The vector is introduced into a
30 host (e.g, £. coli), followed by selection of resultant colonies to thereby obtain a desired
recombinant vector. The nucleotide sequence of the DNA of interest may be confirmed by
a known method such as the dideoxynucleotide chain termination method.
Further, a nucleotide sequence of higher expression efficiency can be designed for
the DNA encoding an SL.C4 anion exchanger by considering the frequency 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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a part of the DNA sequence of an SLC4 ani on exchanger (e.g., SEQ ID NGO 1)
as a probe. The cDNA library may be prepared, for exanple, by the nethod
described in Sanbrook, J. et al., Mlecular Coning, Cold Spring Harbor
Laboratory Press (1989) Alternatively, a com*rerci aI CDNA |ibrary maybe

used. It i Iso pre are t enco SLC4..ani on
exchanger 6} eﬂjglﬁﬁ kaI\RE\]%r mgearq gﬁ?‘?r% ISE@tl%Sﬁ?‘Eﬂ‘lﬁ Ef%hger
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synt hesi Ze%réf@rh!ﬂ? %Hﬁ@%ﬁﬁoﬁﬂlﬁgﬁ%éﬂ@s@ﬁaed” ILI%B Rednb MR o dndideddNPe ARy

e
synt hesi zed using a kit such M Reverse Transcriptase First- Strand cDNA

Synt hesi s mqulsmmw WWGSPS | Under thessocopdisionslag theohybsidirahes ze

d f t
roc. M | e ecs die TAS un"Aoniehe gRholfsh A Pho Mpnded e -
Nucl ei ¢ Ac |aUtsveREscnbe(l ma)wlﬂﬂh hgm.@zez 982))“efersblmgﬁ BNz%\rdpﬂwedeerDERuRAOEg Ki t
(d ontech) ﬁ%g Ihyogfraselr&ﬂ] reaction (PCR) with prinmers. A DNA fragnent

of interest rep the resultant PCR product and ligated to a
vect or DNA to t hd@hedeyDNAe aiagedaby bmmman@ﬂteclmque@muaﬂpmaveat}ﬁgh mgldotifl¢d oduced

into a 30 host (.e.aq. , _follo sel ect.i on of S nt col oni es
o ¢ hr eby SOBEeitatiskuil st A cariinsdht SLEEedion SR et tun SggeAte. of

t he DNAoof thentike, eSthenB)Abence@ing i dnBUCHYanich kibuwgeimatsbaecledesha IMNA Rehich

di deoxynucl eotj de chain, term natjon rre hod. . Further, cl eoti de sequence

a
of hi gher é?iﬂdé%élpé_?g{!)@?ﬂd? dprsiegal lysbalegos Sl Hogeionexchanger derived o
human or the like and has high identity with a DNA encoding the SI.C4 anion exchanger

derived from human or the like. The term “high identity” refers to usually 96% or more

homology, preferably 98% or more homology, more preferably 99% or more identity. The
25  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 al. J. Mol Biol.

215:403-410, 1990). When nucleotide sequences are analyzed by BLASTN based on

BLAST, parameters may be set as score = 100 and wordlength = 12, for example. Specific
30 procedures for these analysis methods are known (http://www.ncbi.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 SL.C26 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 SLC26A6),
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t he DNA encodi ng an SLC4 ani on exchanger by considering the frequency of
codon usage 35 in the host to be used for expression (Gantham R et al.,
Nucl ei ¢ Acids Research (1981) 9, p. 14 43-74). Further, the DNA encodi ng an
SLCA4 ani on exchanger can be nodified using comercially available kits or

known net hods. anpl f suc dlflctlos | ude re not limted
Coo i gest LS VE 4STHPtDRSH AR eymronbta SE2BY0d)
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preferably h nt, condi tions sel ected., Hi rln t
condi ti onsH@Pg a@om% e f@are 5mga & ﬂu@% ﬁ "65(1%% %@Eng hese
condi t i ons gragforied A1)0/i1(€llzZ dhigORsidtandeaivRSY GléRbleSdighiaNaiion of@Mﬁor\Mahh a

hi gher onol.ogy can_be obtained. The above- des ri bed. DNA whi ch hybridi zes

is preflraBiitt 0PRAdHEY Vel asr ampishlin Etragycljne, @macwr Ok h¢ pggyco

These DNAs Hyg@piaé 8 ploferdWdidcetird i@, BLﬁ%fE”'h(ﬂllﬁﬁteH%'aMly veay®, pUOERors,
nucl eoti de _sequence identity with a DNA encodi ng the SLC4 ani on _exchanger

derived froRRA hegscripg gng rpéCRl PRWL. ﬂﬁeadmné%w wepters mpled-B ARIRES changer
al so includes & pehGhe d;%ﬁ i }?cx%@ﬂo}’i%(’dgéd f&?tﬁeﬁi&ﬁfdsﬁﬂ?&ub%} ﬁﬂgh‘éﬁh\ﬁi‘t to

the SLC4 ani on exchanger derive rom human or t e an
i dent i ty wiandhoutimnst the sdtlangd PHE&L@%@@@WC@O{GMW@@M thﬁi@ﬁp@ﬁ@@fpmdmlmﬁman or

t he | h | ,
et b (51, SR BRI LI G ELELS B, SRRg1 TBEE RGP 00)
2> 1dentit W’ms‘“’“"‘h@mﬂ“ E‘m‘*@h ¢1ﬁeﬂwsm Vetﬂfbrewrﬂﬁembw o the gtvicidhseriBeAST
(Karlin an

on' i o SBFTETR A KieslPF s AUed B TBEAGTR A AT AR & Pt aaieh opec
(Al tschul atlowd effidientNRpresddinoih F. call HicAQSIXIL09, DI HB MW exn XiudcBlagtd gldacZ
St L TN O S S
these apal painsorereBB@G St A Scikite\DSRNLAM 104 MYOM3NEOT7 PloMofdrh . Yseeifik examples
of such vector include, in addition to those listed above, pGEX-5X-1 (Pharmacia),
QlAexpress system (Qiagen), pEGFP, or pET (for its host, T7 RNA polymerase-expressing
BL21 is preferred).
The vector may comprise signal sequences for polypeptide secretion. When the
25  polypeptide is to be produced in the periplasm of E. coli, pelB signal sequence (Lei, S. P. et
al., J. Bacteriol. (1987) 169, 4379) may be used as a signal sequence for polypeptide
secretion. Introduction of the vector into a host cell may be performed, for example, by the
calcium chloride method or electroporation.
In cases where a host cell other than E. coli is used, vectors useful for producing a
30  desired polypeptide include, but are not limited to, mammal-derived expression vectors [e.g.,
pcDNA3 from Invitrogen; pEGF-BOS (Nucleic Acids. Res. 1990, 18(17), p. 5322), pEF,
pCDMB8], insect cell-derived expression vectors (e.g., Bac-to-BAC baculovairus expression
system from GIBCO BRL,; pBacPAKS), plant-derived expression vectors (e.g, pMHI,
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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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 am no acid encoded by the gene has been
regi stered as GenBank AF331525 (human putative SLC26A9), GenBank NM 052934

(human SLC26A9 variant 1), GepBank 35 NM 134325 (hunman SIL.C26A9 variant 2),
GenBank NN{4M2 A@res8oR éﬁzsuﬁ@zamtioge@w@hbaﬁ%ma 1@23@((%%@%&39@&3),
GenBank AY%QQ@&&Q@§@%1BJPE6@I%{§Q@§@_Z), GenBank AY240023 (Drosophila
Sl ¢26d6928), GenBank AYZ240022 (Drosophila Sl c26d6125), GenBank AY240021
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pEG:c:P, o(rj )aﬂE@er( bothe tisomosine i$ frahiérnpl |Wﬂlbma&eme>hwiﬂg ?lim@plic?ti@ri o'rigig of
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4379) may be used as a signal sequence for. pol ypeptid secretion.
|t 1 oduct | BRIB Y KETgESElSH AT B T 08 ?mE]étrD’lﬂgﬁh‘i/CQi’é( fﬁgﬁ%?fﬁhﬁgenm 280%npl e,

by the cell system. Examples 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, £. 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 a DNA encoding a

35  bicarbonate transporter is transferred, the yield of the desired polypeptide can be increased.
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cal cium chloride nethod or electroporation. In cases where a host cell other
than E. coil is used, vectors useful for producing a 30 desired pol ypeptide
i nclude, but are not limted to, mamual - deri ved expression vectors [e.g.,
pcDNA3 from I nvitrogen; pEG--BOS (Nucleic Acids. Res. 1990, 18(17), p.

5322); PpEF CDMB], .insect cell-derived expression vectors (e.qg.,

Bac- t 0- BA_chraﬁm RSO CHER o s eregice. diest eff 1B (O BRIPFOPBHRPAREMS.

pl ant - deri ‘E%Qm@épsﬁwmry&féﬁ&{ s%zst@ﬁls%c’luc@M{!’temsﬁ CoukargBle§Bd sybteM§ néglgs | ved
expression vectors (e.g., pHSV, pMW/, pAdexlLcw), 35 retrovirus-derive
expressionpﬁﬁéﬂﬁkﬁv(e.g., pZl pneo), yeast-derived expression vectors (e.qg.,

16 Pichia Express hle; {4 i pd\l}{% ; ;
subtilis-deri vedw%gpdfgésé%%%yg%g%s@%g%c, p llﬁ%é‘g‘%lggxq&H‘é’Bﬁ%ﬁ e%lbé})ﬁg‘?essi on
of the Pol ypeypoitetegene hanbeeal artafafidlly tfawictred shepider of the tra@d® cfed bisarbodat¢3T3

cells, etc IS lnt hecve r.pr Ly - ter ry for
S expr ess1 NePRAYHAC B e bR SFh denl B RLER i poo T B pRSEEREF

i ncl ude, biimiede A@end émbdieg atdesirdd\flypephdeomey bé Mahdférgdrfiet theltranMat off 2
(1979) 277,.108 MWV-LTR pronoter, .EFla pronpte M zushi ma et al

Nucl ei ¢ Acﬂjkfg%ﬂéit‘? FEE )R Pe'532q§tfh’ﬁﬂ‘£iﬂ'llzm FERRE r.{ran &‘3 ¥t BPXLPS, t he
vector al serafdardaimestht aangal o algengerdcbding h dedid poRbehide e. B is al@rpi@sible to

resi stance genes that, enable discrimnation with déﬁgs s%gh 33 é]eon?/_ in or
18). %0 | @sPIGIDQRA SRESPREEY #E0% BBH HrisPeranredng i idgied BAYPSRHES not
limted togmMaMouptR2, pBK-RSV, pBK-CW, pOPRSV and pOP 13. Further, when
stabl e expression of a gene of interest and intracellular anplificatjon of
the copy nunber &¥bitaeongterfeanspaster gensrand @ seps endoding gvilesiednralyisatideapae used.
Briefly, i e d i i 3 i ect or
vt ng’ DHER e bl ol 8F h 0 alt GpahC ethafiie, PERY S bO WRlkefefe O
fol | owed byeramptly fisinga plorality aflvectnmst hot rexate (MIX). On the ot her hand, when
tent ati;ye express) £l St i be
used i Hoani ch coRradrte el ublen' BoRhF Cupleies, AbRAGGe aiioha il |12
chr onosone ekgresseacrstemensedfing tdid decepixglashVSAIQ) ohaamephinmatracterae i(GLR) of

SV40 (e.qg.,.pch). As, the replicatio rigl.n repl .cation origin. deyrived
from pol yo%@?ﬁ%& o%r dgrﬁ’B%F f‘u@sﬁ?‘ﬁB@Weﬁ’Bd%agﬁ ﬁgﬁe\ﬁl?&ﬁ g{"%’ﬁ}%"ﬁ%%@? so be
used. Furt hiegiredtpobpeptitcaat®i 1o cell end ovltuniay thorkaiant sl @cd all@nialidkédsied or
anplifying tBe copy nl}mbe%o%.theﬁzgene in a host cell system Exanples of
such sel ectPABPEPUTE FRETEPTPICPG ! STRAE a8 ot |imited to, ami nogl ycosi de

phosphapr ansf er ags ATARHDrigd@Me  knbliy s Ginn@izfeh & d%e cohleits dRABe-3Eulf@ heid to

xant hi ne- guani ne, phosphori bosyl. transf erase (Ecogpt ene and di_hydrofol ate
r educt aseg hypotaurlng. If cysteine sul¥1mc acid decarboxylas% 1S stchng}y gxpressed in a CH%) 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 intesmalis) 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 buman 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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25 (dhfr) gene. The host cell into which the DNA encodi ng a bi carbonate
transporter (which may be incorporated in a vector) is transferred is not
particularly limted. For exanple, E. coli or various aninal cells may be
used. If a DNA encoding a desired pol ypeptide is transferred into a host
cell into which a DNA encodi ng a bi carbonate transporter is transferred,

this host 30 cell ress, the bic rbonat orter str ngI , Wnrch

| eads to aﬁaﬁi g’e %&{f‘é‘ts]?yoﬁ‘e hSTiS %{;@q%y ‘?F“ae ‘?’%‘T’Plﬁ’e host
cell into \é&tthcehcsﬂ @@ b@%%a@p@ﬁaﬁtﬁ@ﬁ@m igbRiSi0s {&forl a%dttrraﬁdf@rfrrﬁﬁg ed, a
DNA encodi ng CSAD or % whi ¢ be 1ncorporated into vector) may be

further tr&Keelr BEp a alﬁ%qrepr% cgnqeRppie etsdrtﬁgvl%h&egget?cs%hwéeu de
and a DNA %ﬂ&%ﬁll?%a%@d@ren&kﬂ_ a2k PeRi QAL if Yhich dﬁt&ldtrgunetts asPVA&Rgedi ng a

35 bicarbonate transporter 1Is transferred t he vyi el t he desirted
pol ypep?i dbeanaastivated i rasas eetivatiar tachbrolegye(sps, deu @}tanmhe dterrbonsb Pyplegstionie,

there are oy, /Yﬂssér *ﬁ%ﬁ&ﬁ%sﬂﬁﬂﬁﬁ%ﬁﬂr&eéyﬁem Exanples of in vitro

production systens systenmns I'ng eukaryotes and systens using

prokar yot es. V\heﬁtsa (cRAID gentk tp bk yipeyitriadan aselhraod voedt the fallgwangldNAs (aif) e whi ch
a bicarbon tle traﬁrasporter gene has been artificially transferred, the

order of t FPXRSP% of a bicarbonate transporter gene and the transfer of

a gene encdgliyng BNdeacodats ppdlympride hbnﬂgsthn@ﬁmmaerctd seyhacd s shokwii th SEQ WD gene

encodi a s' r ol tide nsfe r ter t he

b1 oar baflar M P ey SR et L AU BV ke Toubhatd od TAIRRE e gane
may be tr@m:erqar@mf nBlisctTBAL r(@OBPBED) 6if huinGETBRAB (QOYK0Y), a desired

pol ypepti de. I.s al so _possi gl e to 10 transfer. a hicar bonftfge th\nsporter
gene and a l@@n@ @Héo‘ﬂlicﬂ‘@“%ad?@ pertde pdnshlaas an denine ped seayRS sTiyed fxom the

bi car bonat %nﬁﬂoam&%qlh&{cegi‘é‘@ﬁo@i‘% SEQEMENeN cost Mg aﬁm%ea%d ubiRk YPeRipde may
be transferred similtaneously in a single vector. Alternativel t hey may

bo t ranst eKnewledgels @&x@ssyPregmgTrewgmrrat C5ADIRGGHNRause SR 4PBPRED), ¢ he
cel | Wi ch AR BXRO9T8GD 6 BERIHANTEas] ABARE LAAo! HLARE o rPEESses

cysteine sulfinic acl ¢ eca or alanine am notransferase
(ALT) st r omgé yming apid desiduenanslyepbasd” egivitgd pol ypeptide. By transferring a

gene e“COd'é&ﬁ a,kﬁNACL:%t?JHf rfﬁ‘i] B@kée%gtﬁé h&lﬁ‘ R ot %r% S@Jnoaa@fﬂi s%gﬁetnb'é

resul t ant in a srre polypep e can pro n a
greater armvruﬁntthe AfirOSAR eguerrce gh sadwy 1ﬂ<S\BQJrﬂDaNOa|4 cg rilzey areind haaid secpmnee 933

o2 e 5 UL Exiie e PVRRLEAR! A%, BaTE ST °CERb B0 o
20  CSAD (Q9DBEO) or human CSAD (Q9Y600) and yet havmg CSAD activity;
(d1) a DNA having the nucleotide sequence as shown in SEQ ID NO: 3 or the nucleotide
sequence of GenBank rat CSAD NM._021750, mouse CSAD NM_ 144942 or human CSAD
NM 015989,
(el) a DNA which hybridizes to a DNA complementary to a DNA having the nucleotide
25  sequence as shown in SEQ ID NO: 3 or the nucleotide sequence of GenBank rat CSAD
NM_021750, mouse CSAD NM 144942 or human CSAD NM 015989 under stringent
conditions and yet encodes a polypeptide having CSAD activity.
The concept of a CSAD activity encompasses an activity to catalyze
3-sulfino-L-alanine=hypotaurine+CO, for decarboxylation. Tt is also an activity to
30 decarboxylate L-cysteic acid. (EC-Number 4.1.1.29).
The CSAD activity can be measured as follows.
As taught by Davis K etal, J Biomed Sci 2001;8:359-364, “CO, produced from
L-[1-"C]eysteic acid by a decarboxylase activity of CSAD is quantitated.
In the present invention, a DNA encoding a polypeptide having the amino acid
35  sequence of SEQ ID NO: 4 or the amino acid sequence of UniProt Knowledgebase
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the cell synthesizes an excess anmount of 0O-alanine. A cell which strongly

expresses CSAD is not particularly limted as long as the cell has an
i ncreased expression | evel of CSAD conpared to a correspondi ng natural cell.
The 25 natural cell is not particularly Iimted. A cell which is used as a

used, As COWSEBREd TEMRY) ot SaBoloMeTA) corise D! WSIIED v by

organi sm gRAIPEQUEEGH) n%?%'ufséd:ﬁl |IYNAQ§&Qu%9(CSMBd B@Qﬂ@ghﬁmmmne@&ﬁg (such

as nouse, rat or hamster puf (such as Tl]\g r) or a sea squirt
(such as Cedelpepidedeviag ﬂ@)anhmacmaseamn@g OHSEQIBY a%psftheesm agish so@eticd r om

human, a1 QfeglipRh KRGVEADBSPERLESPRP HAICTIMBLEGH COMBY @RAUEEImARE =

exanple when t to strongly expre

hanst er 5 ovMéQPEBEM hoigian )SADR HOOTSRD) ih svhinhamecabipluraity dfaning aadishu rran
or hansteg 15/, ar@%ul%tlﬁl?%ls dar e& hadﬁ%(gloﬁﬂg 0%/ n%ér‘?r—%de g g]sg%'a@g% %S% acti\ngrc}n%hbg

CSAD gene Ras" B ransteéerre I'ven
whi ch a CSAEedgene has been art|f|C| ally 18 transferred can be prepared by

met hods known to.t hos Illed i the art.. For eII Jry be
prepared by incorjﬁi S’P‘?Pg’dﬁ ear'i@n? Atid sgqq;gc&q%@@ﬁqn 105 ®the
vect OL i nL acid se@Jehgef LI e fmfoe.r,le %E&s@@ﬁ@l’roﬁﬁnd WJQM%L) fit @S\AﬂDl l@ﬁ%ll}ah ]
gene has been | transferr onpas erei s.in iC
an endééenms @‘éﬁlﬁé@ o hwan %§émfa§£§0%w }j{E’ﬁE oBe pf LRI deEHid] ogy
(see, for qua@pisue EJHsﬁthféﬁt &, B8 hiehdr 1Bty DR akd Galtihg TB AThatiiviepAD 1 s
strongly expressed. As a CSAD %&Sne to be transferred in a cell, any one of

the fol | owiferstionaly eguivplertoto ¢ dhfromcsstesatat, naoushar byaa (hephzatter
pol ypept d%m!ae Yth&refdid %ﬂfapecggbdde%@w%&ehﬁgstérw% ma:g SEQdhR R(ﬁ?prey@dw;' or

the am no aci c sequence Uni Prot Know edgebase (Sw ss-Prot a rat

CSAD ( Q646 mqommwséommnpl(e@mmepf GSA&ﬂmmemm@@mm)the liksl ) a DNA
ani o J9id Sequonbeafodd LEh AR Ak RIRG Y GE MRS TndAlihy GObEAREL 1€
Uni Pr ot Klfmmemhjigb@serakeﬂwttss-sﬁcaiﬁc polgpcptidd/Bhythodst omﬁdwwwﬂaﬁpnmme
and/ ot 1 ne@PLPERCRT BHE DR, SVRbr e Famingtle) dRFReT s o B, CRlE el "
activity; (polypemidENAsnoadiyn gquayahail ytpeQSAﬂ)e dbiarvedn §omi0 Harastemnor etharﬁknobyacr d
sequence ool ooy idl.She A0S B SRS IHEISFCER AN A TERLRNG 4 o
20  like by site~directed mutagenesis (Hashimoto-Gotoh, T. et al. (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 HJ (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.

25 Specific examples of polypeptides functionally equivalent to CSAD derived from
hamster or the like include, but are not limited to, a polypeptide having an amino acid
sequence derived from the amino acid sequence of CSAD derived from hamster or the like
(e.g., the amino acid sequence of SEQ ID NO: 4 or the amino acid sequence of UniProt
Knowledgebase (Swiss-Prot and TrEMBL) rat CSAD (Q64611), mouse CSAD (Q9DBEO)

30  or human CSAD (Q9Y600)) by deletion of one or more amino acids, preferably 1-30 amino
acids, more preferably 1-10 amino acids; a polypeptide 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,

20



Uni Prot Know edgebase (Sw ss-Prot and TrEMBL) rat CSAD ((Q64611), nouse 20
CSAD (@DBEO) or human CSAD (@Y600) and yet having CSAD activity; (dl) a
DNA havi ng the nucl eoti de sequence as shown in SEQ ID NO 3 or the

nucl eoti de sequence of GenBank rat CSAD NM 021750, nmouse CSAD NM 144942 or
human CSAD NM 015989; (el) a DNA which hybridizes to a DNA corrpl enentary to

a DNA havi ng .t nucl eoti de, 25 se s shown | D NO or the
nucl eot i depg%ﬁaﬁﬂ&§%&ml&%nw0Fﬁgf“@§ﬁ®% ﬁ%ﬂl@lﬁ%@éﬁ “WB@?@ 44942 or
human CSAD NM 0153880 ki@ edsiduby fot@anitate aRdiot panquARdinied. e PEagEsly, amino

pol ypept| de having CSAD activity. The concept. of a CSAD acti vi ty enconpasses

an acti vit 901€163¥51&1F%W)?zf@ﬂa‘@d mtberrﬁ;mno a@ﬁwnﬁ@lﬂﬁl}/%tr@m plthexptigl gino acid

decar boxyl %ifdb %Ham '1§ cdn§er@éds° Sg i€ Ea¥iplioh dfhe r?ﬁ%ré%?% c%&‘e aﬁVﬁElﬁH& aci d.
(EC- Nunmber 4. 29) . CSAD act 1 vi t\% can measur e | ows.

taught by bﬁdprthlcaémﬂ@BCidS(ABﬂ@M B ‘Q@MVB lmét@ptslbaammca@sﬂkda@ééa from
L-[1-14Cc i (%l:g@ t ed. In
t he presenﬁlbﬁve |onMT%ﬁﬂE§%%@gﬁg%§%W%§% XI%?ZJ% vIng t e{rll%la?(;am d

35 sequencecid wBEQ Hydrangl gr4;up-|comthlemgmdecnhaml(8 fagddhcaniob ackds Rnﬂlta sulﬁ;r

Know edgebase d_ T L) rat Q6461 nous:

A Rt L R S S e T S S e W R

that, a DNAnﬁm@ﬂtangng adqoﬂiayﬂém\i’ @eaniay), aginbheidamitha taee chnsatging sidecleiin SEQ | D

aci.d seq ce.., of Uni Prot Know ed t and
T EVBLIOr R R R Eomse 7y oot SRR sy Se pi B D L E0d80) | o
whi ch one ?aregthggeymldngyet@fcc@@g P amiodcidy). 1S/are substi tut ed, deleted,
added, and i nserted, and al so h‘gw ng% AD activity nmay be used The

pol ypept i de havi Hdw Reenarrarisd def gp bavape @@@*nwwbse%ew detived it o
acid sequeng eoﬁglnall-’rﬁn?h‘?t acﬁﬂ”‘ %&Lﬁﬁ&e IB?Sﬁo&ﬁE‘étﬁ)ﬁ E[léﬁ a8 n&l&foﬁwﬁﬂaltl&@tan%ﬁt)

(Q64611) 10 nobuse hunan one or a
plurality cebssiins oé@nej 05 )nqr@ﬁ@rr@ m& maemes;ltheam glé@l acawaeaf tharmygmal

Insertg frg,mgﬁéétag gtme POF CPAP PG, IN% Lt)(ca!ds fUﬁ‘R&l%ﬂ?k Y66A9ka6RYSMr 0 CSAD

derive nouse or human ereinafter ’ sonetifres referred
to as " CSAD &cmithel. ﬁ\fuolﬂd'vauds Rescaxch (1982) 1(ké§87 SidhWang ol.yep elptScace 224,

enconpasses X D i like.
encoTbasSeSual S KM SHFRALD. B, 2 WL KGH S SIS (R
pol ypept i déd09-6413).
As one example of the polypeptide in which one or more amino acid residues are
20 added to CSAD derived from hamster or the like, a fusion polypeptide comprising CSAD

derived from hamster or the like may be given. Such a fusion polypeptide is composed of
CSAD derived from hamster or the like and other polypeptide fused thereto. Such a fusion
polypeptide may be prepared by linking a gene encoding CSAD derived from hamster or the
like in frame with a gene encoding the other polypeptide, transferring the resultant DNA into
25  an 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
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, HSV-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, B-galactosidase and maltose-binding protein (MBP).

35 A commercially available gene encoding such polypeptide is fused to the gene
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functionally equivalent to a specific polypeptide, nethods of introducing

mut ati ons into polypeptides may be given. For exanple, those skilled in the
art could prepare polypeptides functionally equivalent to CSAD derived from
hanster or the like by appropriately introducing nutations into am no acids

of CSAD derived fromhanster or the 20 |ike by site-directed nutagenesis
( Hashi not o-cessdgg, CyADdergyed framydimstss y thg Jiked 7 The Fased %Fﬁgv% propared g
Smith, M (1983%edkt %ﬁ&ﬁﬂgéﬁg}y] . 468-500; Kramer, Wet al. (1984)

Nucl ei ¢ Aci g’gsﬁﬁgs. }? , 9441- 4gé)?§ta%arrer \%ﬂand Fritz HJ (1987) Methods.
Enzynol . 154, 3sg-aematiyumriapd known toobey seflsd iNdelartApnpresing pelxpepies
488-492; K 9 2163 6) c; i LR, am no
acids my a sgb%ag%uéﬁi)‘fr?még? ﬁ?az.sl’%g?%g@k???‘ge é%éﬁ%’eﬁlégo%sm%%egg i?lﬂ%eag@n

funct i ohal Itscheiqué (Sandmeoks § eC8ADMdleculsredlohingridnd redreér 4519.8%, Gdié SpitkgeHarbol ude,
but are no i mted y a y i de Javi.n ! [ S > erived
fromthe a%ah'o%%'gdlés% 'uegg(ggeoga {F’)@A%‘ élger ;é%/tegm‘@drjormr%]ﬂa%%s?s g)?ag%ra ?)?}gf Ir}}?‘%é)g
(e.g., the hamohgoectodhesBAasopencf of SEXAID BeriN@d fbnohamde catheridie &g, dths ®Nrence of
Uni Prot Know edge i-SS,- Prot Tr EMBL at AD 6 , se
COAD( ODBEGSEEcT SR TS v aDES b ers Pt DR b ALt M 0T o

ac: ds, pr gfnaa;]@@CBADm_amgag or ﬁglhﬂﬁCSADrNMQSH%E’Egh%édbnllﬁht Mm@qa@ca@g a

pol ypept.i de havi.n n anm no aci.d sequence, rive rom am no. aci
sequenﬁé oft BEsAethof; YiispiRtsnpalRRBtds DActiopaly ieﬂ‘@“l}?matﬁdég‘?@nde”&?d or
nor e am No hwagkidsSer the |ieaFab it BNAO am no aci ds, nore preferably 1-10 am no
acids; and a pol%’gep_ti de having an_am no acid sequence derived fromthe

am no acid sequehbdridigatsn conditonsclor (relgting a A sReasSG Pelyreptidg dinghjonally
substituti ; I i i . ) i ds,
%Q%lﬁﬁlezﬁmﬁ g@Aﬂ@érﬁfe@ﬂJoﬂl%a\;ﬁwﬁ%eﬁ 3r the &fe 95{?6@5@%%‘12&@%@16&% Bg él?)gé

mor e pref eral 93/ - am no aci ds, th other amno acids. = Am no

resi dues t okied intheereod For examaple, paw siriogenahylyidizaipn eenditpnefmey dbBiyen aiavo aci d
residu arg: : 2. ami no ' ' [ f initial
o no- agi a STl B A o bR B o B o 2 S B P el

am no aci d 56f@de2 &8 Cnandrt1%addS. 5 Nigrd pogitreliy,chighvbtnogeat icolslit{oAs may e, givdn. F, P,

A e R B R PR 5 R . 5, B B S oo e s
wi th a hydronditiorgr sutpe bybrididatiornigmperaereis dbweréd noffornDNYs, wigtnhiglo haaoldgy wi t h a
S O ST DRL R S B Db ettt Ehn%g) 85, LB pycarmouy e
base- cQot aithdse PSARitE hihrhobfdlddy arodpided-is 0 thylbridiNGoR edralferatire s elBvated.
o oML QUL AL UG e ST (o i s BT
having an affefiGh@cidgSRHWe RGridRkioN ©dTHJs@Rkilled in the art could appropriately select
these factors to realize similar stringency.
The polypeptide encoded by a DNA isolated by these hybridization techniques may
25  have 70% or more homology and usually has high homology with CSAD derived from
hamster or the like in the amino acid sequence. The term “high 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
Wilbur, W. J. and Lipman, D. J, Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 may be
30 followed.
The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
point, presence 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.
However, as long as the resultant polypeptide has functions equivalent 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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an original amno acid sequence by nodification (such as deletion, addition
and/or substitution of one or nore am no acids) naintains the biol ogical
activity of the original 15 polypeptide (Mark, D. F. et al., Proc. Natl.
Acad. Sci. USA (1984) 81, 5662-5666; Zoller, M | & Smth, M Nucleic Acids
Research (1982) 10, 6487-6500; Wang, A et at, Science 224, 1431-1433,

Dal badi e- Mpresent amgntia@. etFonexampby, oghenNbe polypepaide isSwipresssgAn (a1 ggkaryaty (e.g.,

6409- 6413) . : -Of. : t.] i j : : m no

aci d rosi tadRiBAs SUF TSt AT KRRH b A KGR il TBE 21 7

f usi on pol yppptdedd tho pplypeitidg CEABn thtepilymegitide onexipeosssdein meukiatyetd (deg amy be

iven. Such.a fuysio I ti.de is conposed. of AD ikved f.rom hanster
o the 11 ke RAtEh AP e/ BSERA el RIRERE s Mo A ST iRt RIS e
may be $r epalypebtidy cdn bekisedinahggeseneineatibng CSAD derived from hamster or the
like in frane with,a gene.encodin at her po tide, t rri t he
oacl tant | DA | e g spraas A Sathd B (RABERE bR phIRRTA™E hos:
cel | . Techif aesnkddite t @qhdiese of S GehBAft irt VAR NMBY1150, Useske Tsare is no

limtation_gn the pol ypeptide to be fused t CSAD derived from hanster or
the 1ike. BMoHEE or Hwny 5oim Bl WEoHEmay easehacaRN Atk sieadss GMRanst er

the |ikeegil , t t . beid . . ,
or e ll @emﬂ&cﬂhh'p)% %IQH eggéql%g_pfyfo t?c%%(yﬁﬂdlzﬁ%%tl_{ HIOPRA c_-BmpFeme%faéﬁlto

Bi oTechnol o 1988 , ) s conmprising six histidine (H s)
resi dud€, ﬂ%{ﬂ gving e peaieodide sergageueh BEQ IDHND: hoithe miclepider peguenses of VSv- GP
fragment, @eﬁ%‘&?}é frlél?gf@ﬂ_{)’ NM 023950, H§1¥a§eafhs@tﬂﬁ4 14RO To@MhRARN Clsihgpnent ,
Ick tag, a-tubulin fragnment, B-tag, protein C fragment,

gl ut at hi on@&N\-Q1588sfrelens sriggeBmyonditiofn| and alse hirengGHAD ctivity iahe used.

i mmunogl obulin c t regi o s gal agt.osi e.a I - bi ndi n rotein
(MBP). 35 A cormg?11 %i[gﬁjlk yengl?/cgri"% gzg e %eH%ﬁe"ﬁ Ygﬁ% as%ﬁh%S#‘%%@b@Y %Q rF%‘eﬁpused
to the gen€SAT amhthertafig SSAD the i vied of iomwrrh pneduetionos! 4 Besirkd kelypephide huised

gene thus preparged i s X sed to are fus ol ypept i de.

ot or nd?; vt o T HRR Bt O B B A5 FPuk R OBE R s i songle of

pol ypepL [ dﬁﬁcg)d_f MCIADNalhaY isediy DN gy Fé,q“maexamgrei,% i:]DNm?zmh@il\z/égFtﬁ@n% mmg,net hod
usi ng the hybridi ion techni que . rook, al ., ecul ar oni ng
2nd ed. 9.%?9@%3?%&3_0@?5%# wgﬁﬁs%eﬁfﬁﬁA- P %@9913%9@9@ thargsdongdsithed i n
the art cowniA [dabitlebYerca@ha (B AD, WDmAqﬂhyhadecaﬂglngg@&ﬁlets@qdeh& #hW sequence
of CSAD derjived from hanster or the |like (€.g., the DNA sequence of SEQ ID

NO 3 or t he dommessy gbgrngtiofodenBank rat CSAD NM 021750, nouse CSAD NM
144942,9r human GRABNWLRLIRE DSATY RS Ge PRophiia by oS RHERE & @bse skilled in

the art. For example, the DNA may be prepared by preparing a cDNA library from a cell

expressing CSAD and performing hybridization using a part of the DNA sequence of CSAD

(e.g., the nucleotide sequence of SEQ ID NO: 3 or the nucleotide sequence of GenBank rat

CSAD NM 021750, mouse CSAD NM 144942 or human CSAD NM_015989) as a probe.

25  The cDNA library may be prepared, for example, by the method described in Sambrook, J. et

al., Molecular Cloning, Cold Spring Harbor Laboratory Press (1989). Alternatively, a

commercial cDNA library may be used. It is also possible to prepare the DNA encoding

CSAD by preparing RNA from a cell expressing CSAD, synthesizing oligo DNA molecules

based on the DNA sequence of CSAD (e.g., the nucleotide sequence of SEQ ID NO: 3 or the

30  nucleotide sequence of GenBank rat CSAD NM 021750, mouse CSAD NM 144942 or

human CSAD NM 015989), 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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10 a part thereof, and isolate pol ypeptides functionally equival ent to CSAD
derived from hanster or the like fromthat DNA Hybridization conditions
for isolating a DNA encodi ng a pol ypeptide functionally equivalent to CSAD
derived from hanster or the |like can be appropriately selected by those
skilled in the art. For exanple, |ow stringent hybridization conditions may
be given. hoaptbbe,stis posyible tolnphtsd dgeanamicoPNAondi ti ons are, for exanple, 42C, 2

x SSC and 0. 1% SRS, .prefer 50C SSC and ,0.1% S l\/bre erably,
i oh stringent cORTRDRE R minEgrirefints B vERH ol rRENAL ot
condi t i ons céllseti&hés orZthi hE@@xﬁ&tﬂm@ ASASDSorlng eblatlblesﬁnmmdhé t@aEISRNAﬁs t he

hybri di zati on tenperature | ower ed t th hl gh honol but
al so DNAS WA nb¥ kg %Wf%ar%m@sfe .tﬁ%&ua@emeﬂ Fagepirifiigatipy I@%E%%t ed

that onky Fonthage IDVAS oti fin BoeRerllGRp!@om)2te shimimed ar Wiedyihehed 2at i on

tenperature is el'evated. However, not only t enperature but also a

plurality &Fhdraeayesks P andctacehs, NahnaleBinsher. r(é?$7dr1§§ 15§flﬁg&rtb¢1]é<es@ﬁfi thefency  of
hybri di zat i T i i r (o] t hese
Factors to hoy s gnanied fiohPthe fub DN AN kigOHiSl/C PRARELRI XPREEED. ol

i sol at ed bltehatieel)yhRNAI may ibe rprepacdindicpetts usmay QuiekPinepy RN Porifieatine Kibnol ogy
and usual | l{ms hi,gh honol ogy with CSAD derived from hanster or the like in

t he am no uence. The term "hi gh honol ogy" refers to usually 97% or
nmor e haool ogy, prfﬁfnermd) k%ul%l%rﬂ{NA‘,Dl@BNth’ﬁDiyﬁhgﬁsméd)l‘.lﬁng)raelfe%r@é)h’j(ns@ﬂﬁ(m@.r nor e

honol ogy. FEQqr det i on of the honol og ol des, the al gorithm
descri bed i e“WIY %myy %ﬂnﬁﬁi US“E 5“ Su& B%RE& CYEIHC alfIse8p1ase usa
(1983) 80, rf3bsiizsl CWA bﬁnhe?sﬁ K@ $EJWQ}AIIU9C@RP®RM®N}3 MBY ¥r pbsditle 1 NO

aci d sequence, nol ecul ar. WEI]gI i soel ectric g(E)l nt Cgr esence _or absence of
sugar chai s¥ithesize g laawlify dONA areprdingi taghe A-RAGE gusthodoFrefaan, M.nAt el oduce
the pol ype@fr(;,cdﬁameéaesauusk'(@@gs Q8 é{@% %62‘ aVW by Bea ARREIRIDGGdd e -
However as the resul'tan functiéns equivalent to
the fudéti (6h€§39b)117 Qsl%s‘lﬁj)dsng ﬁ'eﬁml‘ﬂn BWE Kﬂt (Clwtmhke@d palybirese ol ng

t he pol ype w n the 22 present invention. For exanple, when
t he pol ypegéa{cggn gxpr ssed4 in a prokaryote (e.g., Escherichia coli), a

met hi oni ne resi dé\ DN Adtigemnt of iitbesths pepared fromahe tebﬂtaimi’(fR@fodactiam ligaed
cuicar yor e (%gebEDXATR e preary § rco R B et oS FORG: ENHELEY &
removed. AhBMAe@nNIdEbEY fammaay Rlcpidry SERbUIAR é‘cﬁém&etolkﬁaéby Bbthine @sReENt
St DR regbmbimantvector | The hicleotide Sequence of the DNAof ihierest may be conrmedby ¢ O

a known method such as the dideoxynucleotide chain termination method.

Further, a nucleotide sequence of a higher expression efficiency can be designed for

the DNA encoding CSAD by considering the frequency of codon usage in the host to be

used for expression (Grantham, R. et al, Nucleic Acids Research (1981) 9, p. 43-74).

25  Further, the DNA encoding CSAD can be modified using commercially available kits or
known methods. Examples of such modifications include, but are not limited to, digestion
with restriction enzymes, insertion of synthetic oligonucleotides or appropriate DNA
fragments, addition of linkers, and insertion of an initiation codon (ATG) and/or a
termination codon (TAA, TGA or TAG).

30 The DNA encoding CSAD also includes a DNA which hybridizes to a DNA
complementary to a DNA having the nucleotide sequence as shown in SEQ ID NO: 3 or the
nucleotide sequence of GenBank rat CSAD NM 021750, mouse CSAD NM_ 144942 or
human CSAD NM 015989 under stringent conditions and encodes a polypeptide
functionally equivalent to CSAD.

35 Stringent conditions can be appropriately selected by those skilled in the art,
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or the nucl eotide sequences of GenBank rat CSAD NM 021750, nmouse CSAD NM
144942, or human CSAD NM 015989 may be used as a DNA that encodes CSAD.

Besi des that, a DNA encoding a pol ypeptide hybridizing with a DNA
conplementary to 10 DNA havi ng the nucl eoti de sequence of SEQ ID NO 3 or

t he nucl eot| de sequences of GenBank rat CSAD NM 021750, nouse CSAD NM
144942, or mlyding, ASAexanilg, das o8 garidenndiioss. r iLge siringenh ¢ondiens rafed tal 10

havi ng CSA Vjsb Y/ N to pare a
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nucl eoti de ag‘é‘f?c@ﬁ"d’l% gig ‘glﬁghthbi (‘:‘g@lég‘gé%r E‘S?b]é’fa SEY%EV%OQ%EH%%{Tﬁé DNA

encodi ng C%ﬁ@[m@iychgﬁndgbﬁgmﬁg by methods known to those skilled in the art.
For exanple, the may be prepared by preparing a cDNA library froma cell

expr essi ng CSAD grhdseﬂ@NﬁéﬂSﬂlaﬁ@ IPWthftﬂillZ@tl@li tashnigyes giseallydiave gfhighauatwqnde

) cot | de “SERigdaRpi s DR HELARL LEAD RIvET A6 ghmie e Rl PDAZ: o

human G8AD enMclﬁlig'S@%@])) 2w inclypdes eDNASVHeers DI 4 pCB}’mPVdmﬁlycthmalﬂ;gr equévabealf f or

Cor 0 Spi i ndl SEPUBPAT R a3 ok BBl My ey ReeiGeryp YDl o' "

((::S DNA Ll br ammﬂeﬂ%dlﬁ?dhanhéterlcﬁ ltllﬁﬂﬁc@ pOkstetth é}g'%b idenspacders hﬁudﬁhll’y “;!B%@ﬁll ng
AD by preparing RNA froma expr.ess AD, t zi ng Qql i

mol ecul es LS BEMBIoRY. mectBRp S5 erEere Sl pfcgrefer i Y Fis ﬁed%engafquence
of SEQ I D N@e 1&11@13 &ﬂﬁwﬁ%@ndb%%h%&ésdﬁaﬁﬁﬁaﬂﬁ%ﬁnﬁfbﬁﬁgﬁﬁﬁﬂﬁ BIoAS TEAMRiNNh 21750,
nouse CSAD NM 144942 or = human CSAD 5989 and perform ng PCR _using the

ol igo BRA r¥isglath BpcadlatlpAcarrislt USAndrehy-Bripl 1997)a Bk asntéunl E@“@SAD
Furt her, ﬁ’ %éxﬁg HRLOET ARENE 'Bi%ﬂl@@hé\%%&{‘&&ef% ecI ts!’:}ﬁ&le'ﬂ z{lajnMo‘P%

possi bIe t termne the translation region enco pepti de and to

obt ai n t he 24A4AH413519%96). d Whenu endentide SQSNDGGSF@rﬁtaﬂﬂé]WZede sﬂivfb%w rgsed genoni ¢

i brary usi t _a I _ | ate a
genoni ¢ mﬁﬁgg?{fa@% ‘?%} SRR ﬁoé)a‘m?c?g"g@e“ i~ r@y BORERIE é?’eé‘ﬁg RNA
i's isol at egrécedures foethess anhlysis uethods ark keown detpexyesdiinin 6iSADy. ).For t he

I sol at 28" of nRN'?&LTt iQ %&dgﬁlgllltalﬁr%&w% as an enzyme that produces glutamate by transferring

an amino group from alanine to 2-oxoglutarate.  If the reaction of biosynthesizing pyruvate
and glutamate from alanine could be promoted by strongly expressing ALT in host cells such
as CHO cells, the products might be utilized in metabolism during a TCA cycle and glucose
production by glycogenesis, and this might improve cell culture behavior, leading to

25  high-yield production of the desired polypeptide.

The strongly ALT expressing cells are not particularly limited as long as they are
capable of ALT expression at higher levels than natural cells. Natural cells include, but are
not particularly limited to, cells that are used as hosts in the production of recombinant
proteins and may be exemplified by CHO cells.

30 As a cell which strongly expresses ALT, a cell into which an ALT gene has been
artificially transferred may be given. A cell into which an ALT 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 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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prepared by known net hods, for exanple, the guanidine ultracentrifugation
method 5 (Chirgwin, J. M et al., Biochemstry (1979) 18, 5294-5299), the
AGPC nmet hod (Chontzynski, P. and Sacchi, N., Anal. Biochem (1987) 162,
156-159) or the like, and then nRNA is purified fromthe total RNA using
MRNA Purification Kit (Pharmacia), etc. Alternatively, nmRNA may be prepared
direct!y ugrigtedyby kgane pacragmnpiachnglest i(se. Kot exqumplar i!a@mat}qnall ubdicsfivnR he

resul tant W/Q@%dﬁm@y@i@g@i@dg?sg@ a reverse transcriptase.
DNA" may b iz i

Alternatively, c e synt using a kit such as AW Reverse

Transcriptase FiAssALISortwrstrongbnexpsssaediosi oslLkAkT (SR ACAKUWYCORPAORATAYON . | t

o s R SR oY DTSRG P MRLH! Yoif e AREOAMER el "
8998- 9002; fBehenaatsdey Japaneseticq|Cyanidiosthyizen Aefolte, Resharbfiy(csA8RYishE, AQDED- 2932)
ing 5 -Ampli Fl CE Kit,{(d ontech d pol hali t
(POR) wi ¢ h BRI SR o SRR TeS: BUPRY, CSBRERt BEVRPD AspEnts °"
resul tant MaRigpfedusheraillds | drgadee ACrypocdtck e alebforbiMA, tDictyoselaby @E@RROM, a

reconbi nant_vector. The vector Is introduced into.a host (e.g., E. coli),
fol l owed by T¥BnEVMAduGSH, pRIg Rl FRMEEDa ystplE R Tpariohe gugived 20

reconbi nantp¥ee ke can VaQsaWIC IPRGELEIG SCOMESRES oM Hubfin DNAdS: of tHeRRS bpebRY be
confirmed by a known met hod such’as the di deoxynucl eotide chain term nation

met hod.10Furas ik hosh cell a1ag dei wped.s difuespaaples whemihgirst ehipl issallogied de fsirei@dncy can
Hahhee . grer <
neage. i bRl ARTE PHReEE AN Gy SADNTEONRIGCAITS, bRRUCBURRDEA Co0o
Aci ds Resedmuian O B8nsterd, For. AUB inldimang, 5miee rant gegst, tvagarDiNA I cand i Al 2084B8). can be
di fied usj i all i | abl g kit : th Exanpl f
T e L8 BRSURLG Bhus BPIAFR At Ryl TR B AT RATRLEY ©

restricti orexpiegspdiisihic Erapléd and Referantial reiniptesalesagpbadiiateeot | des or appropriate
DNA fragnents, addit] of ljnkers, and insertion of an.jnjtiati odon
Oxe 3dTer s BSAn A ek b SRy abored it bR by on Pt otk S e
CSAD al so iaphsldeseio@NAAMIInGdy bayleed. di zes to a DNA conplenmentary to a DNA

havi ng the nucl eotjde sequence as shown in SEQ ID NO 3 or the _nuc|eotide
sequence of GenB&R raart)N&@REP @)PQI'YB?PPd‘ﬁB%%g Aping\icidiseauence of KEGHRA csAD

NM 015989 eyt nidIge N HmRN dipln® TRundhS B180desGEe PeNYREALi e 2f/umghd onal 1y
equi val ent to CSAD. 35 Stringent conditions can be appropriately selected by
t hose ski | Isapiensn(human); 84706, 2BEGG / ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282,

20 KEGG/ENZYME: 2.6.1.2/ Mus musculus (mouse): 108682, KEGG/ENZYME:2.6.1.2/

Rattus norvegicus (rat). 81670, KEGG / ENZYME: 2.6.1.2 / Canis familiaris (dog): 609510,
KEGG / ENZYME: 2.6.1.2 / Xenopus laevis (African clawed frog): 444533, KEGG /
ENZYME: 26.1.2 / Drosophila melanogaster (fruit fly): Dmel CG1640, KEGG /
ENZYME: 2.6.1.2 / Caenorhabditis elegans (nematode): C32F10.8, KEGG / ENZYME:

25  2.6.1.2/ Oryza sativa japonica (Japanese rice): 4342210, KEGG/ENZYME: 2.6.1.2/ Oryza
sativa japonica (Japanese rice); 4348524, KEGG / ENZYME: 2.6.1.2 / Cyanidioschyzon
merolae: CMMO066C, KEGG /ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLRO89C,

KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YDR111C, KEGG / ENZYME:
26.1.2 / Ashbya gossypii (Eremothecium gossypii AGOS AGRO85W . KEGG /

30 ENZYME: 2612 / Candida albicans: CaO19 346, KEGG / ENZYME: 26.12 /
Schizosaccharomyces pombe: SPBC582.08, KEGG / ENZYME: 2.6.1.2 / Aspergillus
nidulans: AN1923.2, KEGG/ENZYME: 2.6.1.2 / Aspergillus fumigatus: AFUA_6G07770,

KEGG / ENZYME: 2.6.1.2 / Aspergillus oryzae: AO090003000164, KEGG / ENZYME:
2.6.1.2 / Cryptococcus neoformans JEC21: CNGO1490, KEGG / ENZYME: 2612 /

35 Dictyostelium discoideum: DDB 0232139, KEGG / ENZYME: 2.6.1.2 / Trypanosoma
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i ncluding, for exanple, |ow stringent conditions. Low stringent conditions
refer to, for exanple, 42 C, 2x SSC and 0. 1% SDS, preferably 50 C, 2x SSC
and 0.1% SDS. More preferably, high stringent conditions nay be sel ected.
H gh stringent conditions refer to, for exanple, 65 C, 2 x SSC and 0. 1%
SDS. Under these conditions, as the hybridization 5 tenperature is el evated,

DNAs wi t h &ﬂhﬂﬁgﬁ@ﬁ%bﬁﬁﬁ%gm/ ENZOVE Addl.2 Theishapae anajers miBEHOGAA whi ch

hybri di zes Eﬁﬁw% t EhG/E

chr om)somaIK]%ﬁ. ese [ﬁ\ﬁs iso;lgééebé%gsf/&ﬁ)ﬁ}%}l |t§g®9€)n technlquues usua%l y
have a hi gHEntembebat hidelytise g2retd0@]6.d kGG Yy BINZHME: DAA 1én ¢ ditypago©8ADcmler | ved
from hanst er e Jdi . , di ng CSAD_al s0..,i e

whi ch enco%{gg%'{;@r }%’éﬁﬁ GEWI 3#21]159 SEh ¥ %gig;%]%b?l @Mm
hanst er Sor BNigYMEke . @nd /hﬁ@piniog@nid;ﬁmi i 530889 120 ar BYGENC BNZMECSAD . Héri ved

from hanst or the like 0%@3 erm"high identity" refers to usually 96% or
nmor e honol anwg;aétr%ﬁ} %®r nore honol ogy, nore preferably 99% or nore

identity. The i ggxtid PNK edetdih @tpoﬁjﬁ Hﬁﬁﬁuﬂﬂgﬁﬁasfﬁyarﬁﬁo (A@lu%équeﬂ@éidémed
al gorithm BLAST (Karlin and 15 tsc Proc. Natl. Acad. Sci.

90: 5873- 58#m thggayno @ikwauanse oHKEGEH! /FOVZYME 2.6pk Hilae sapucs (fawemgm and
ESS(?;I’X C\ﬁ\e/n nucPeotl g p@@&(ezﬁc}g%%ﬁé;éﬁgeg%g@ zag)(; ng@éBL@% /bglggi g ﬁAST

par armetlér s Mwmscs@s @mouse)o 76282, 18BGENd EMSEMEn@thl 2 /s mCLéﬁﬁafmlﬁe)

S f

(E'?'?I }fvm%bg %}NigSE?Z%g@y%#ﬁg%%ﬁg&r{gnfa:f% known as a%nzyrre
tzflg';oplr 8?;?6@1 @I/u@mfe&mhgﬂst (dap}k f@O5 1 hgKEaG alﬁNZ)YManﬂSv]‘ % drﬁgllrc])gmu hE‘{lE (r)mt .
from gl ani r@g}&%ﬂlcg Q%B %%{gég #@‘?( ﬁﬁé%?p%lggpo @% Tﬂm}?ggﬁt&éﬁr‘fs such
as ICHO cel Ifsy): Dhel @®Iduot SKHG@MEN%YME 122ed i @aé’f?ﬁ‘l?lb@lhh semgﬁ%br (Rfaddf-A .
cycle enesi s, .an s m ove ce
cul tur d ﬁ*ax‘,%%iﬁ S, G ENAMBL Firdt PO S5 et Dnvesros e (LR lG

pol ypept i deKEG’Ge/ Esz yz 6\4’2‘ ﬁ@%_ 8 Stivadjapélidas (I8 e@emtacepamssm agipGd iym ted

as long as the capab T expression a Igﬁ er levels than natural

cel I's. Nat Ji¥ Qé . %éﬂu@adlowhyzoar@emh@t%mﬁé@u| AENLYME £25.1.2€1 | s

that are u e ti r a r may be
exenpl i fi e?% §%e1‘e01s%g YliIm@(%lgl |K§ﬁ?{:ﬁ glﬁrzoﬂ%& Qt(g)gpjraégésaggﬁhz Iilqﬁ%% cell
er

i nto which (arevmff JéRl1has et / ANAYME! 24.12t/r & gossypieFrereotheoiam. A
cel o B PAIEACNT SORESOE A e Sl chiaMpb s etiens B,
cell may b&pEeparlNLYByH: n26d gor BchizgsaachadliTycge penibet GPBG382 091 KBGG /
transtorm ng e 2612 / Aspergilius nidulans: AN19232. KEGG / ENZYME: 2612 /
Aspergillus fumigatus: AFUA 6G07770, KEGG / ENZYME: 2.6.1.2 / Aspergillus oryzae:
AQ090003000164, KEGG / ENZYME: 2.6.1.2 / Cryptococcus neoformans JEC21:

25 CNGO01490, 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: 2.6.1.2 /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: 506529430, KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi:
510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi; 510889.140 by substitution,
deletion, addition and/or insertion of one or more (e.g., several) amino acid residues and yet
has ALT activity;

(c2) a DNA encoding a polypeptide having 70% or more amino acid sequence
35 homology with the amino acid sequence of KEGG / ENZYME: 2.6.1.2 / Homo sapiens
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vector into a cell. Furthernore, the concept of "cells into which an ALT
gene has been 35 artificially transferred" enconpasses herein cells in which
an endogenous ALT gene has been 25 activated by gene activation technol ogy
(see, for exanple, International Publication W94/1265 0) so that ALT is
strongly expressed. As ALT to be strongly expressed in a cell, ALT derived
from any or&amas)mmﬁ@ B&EGQ ¢ ENZBdEC 216, b&l/lfynmm&apsensléhumaﬂ 8476 H‘iﬁ@@r/

mouse. Tat oGl 1530 ShaURRAIOIolEloosd Kbt NBHR. 2 olap
ri ce, Cyanidi oschyzo6n mwerol ae, SaccharonyceS cerevisi ae, bya gossypl i,
Candi da al binoseokss (Boter d8868%h aKB G EENPEMIEE 2. 6AL p & Raitls nosvegicdsi(raii R 1670,

D btyost el | SROG SESr 4B 2R O bans Bl Goer SRS RIS R Bt 2bena
AT et v T B e ahest no 10 as ¢ b PD“S?p‘%‘SI " m
be used. Fo?le]éﬁ%ﬁ?ﬁ‘@é g\%@iﬁ)tﬁ L@dw é%a(f% aﬁngE géslt% 6réqe§*°r diless g
ALT is Chi naéganbe(ﬂ&habd@vmzmﬁél SKE@ﬁO/ FENENE: ALd. 198/ rféaesﬁi%yja daved

from human or hanster. In humans, mce, and yeas vari an (ALT1

and ALT2) eippanese msi%%a%lfe()ﬁ@@ﬁ HENHOMENB i DG {Pryze sp&muan@m@m@amm aci d
| | . ALTI ORfiE Qgg[(@ |
dg\slgrl bed Ia¥%s434§§3ﬁAs an ﬁ%@zgené@fdop%ybgafﬂlr:CK H} gﬁggse Ingg(ta‘h?@agﬁyes
one of the szNZMg?,@MéSa(@@pwwq®mv1mcwmg9wmlﬁélm 2642/ a DNA
di
5601 5% ° L BRRGRY R NDE AL "RERE | IRERR" 0L 21 S RS ons
(hunan) : 84(B36rn0ﬂ€Eﬁfnlg HIVEAGYSS AGRORS WML KEGG cu ENE YMBU S) 1.2 76R&R1jda20
o612 ) HaEes o G %‘}%M?J?@&? B Redd | BB 5, Ppibein
fiam I Id aris SHB%S%@Q%E@;G /IEE@YMEEMM/ fespérgmlu%r dldMﬁOFAmmzlagvugzc(};ﬁf/rl can
Cl awe 0Ss | el anogas
(rrurt 1 yy ENEEE & b6 Sopeeaitry KmpgashU3 609750, “RhaRo UBHNE: 2 0didgans

(nemat ode) : Aﬁ{a%?g:ﬁ& $ zH@Gﬁdw&b‘@ﬁb@m%K%cﬁw %NZQ‘MEa 25@1 DVA GrARBECEs
(Japanese rice): 4342210, KEGG / ENZYNE: 2, sativa japonica

(Japanese rn@@mmsmmcww WE@M %6/13081 Wt@ﬁ@%@h@ﬁ@@ide%rol ae:
ENZYNE: 2 670 2 T Ralohat e RRr o oy AV TRy 1 SR RVRRGG/ ST 5
| Ashbya goEBYYME:( Etﬁelrﬁ)t/héclslummm II)IHJFAMOAGWW/ HBGME302.6EN2YVE:
2.6.1. 254 Rl Slan 2 nRiGHANS' 255360003 Rec FERZA MR B2 AnPintieBa histolytica:
24100016, KEGG / ENZYME: 2.6.12 / Trypanosoma cruzi: 506529.420, KEGG /
ENZYME: 26.12 / Trypanosoma cruzi; 506529430, KEGG / ENZYME: 26,12 /
Trypanosoma cruzi: 510889.120 or KEGG / ENZYME: 2.6.12 / Trypanosoma cruzi:
510889.140 and yet having ALT activity;
25 (d2) a DNA having the nucleotide sequence of KEGG / ENZYME: 2.6.12 /
Homo sapiens (human): 2875, KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human): 84706,
KEGG /ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282, KEGG/ENZYME: 2.6.1.2/
Mus musculus (mouse): 108682, KEGG / ENZYME: 2.6.1.2 / Rattus norvegicus (rat):
81670, KEGG / ENZYME: 2.6.1.2 / Canis familiaris (dog). 609510, KEGG / ENZYME:
30 2.6.1.2 / Xenopus laevis (Aftican clawed frog). 444533, KEGG / ENZYME: 2612 /
Drosophila mefanogaster (fruit fly): Dmel CG1640, KEGG / ENZYME: 26.12 /
Caenorhabditis elegans (nematode): C32F10.8, KEGG / ENZYME: 2.6.1.2 / Oryza sativa
japonica (Japanese rice): 4342210, KEGG / ENZYME: 26.1.2 / Oryza sativa japonica
(Japanese rice). 4348524, KEGG / ENZYME: 2612 / Cyanidioschyzon merolae:
35  CMMO066C., KEGG/ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLRO89C, KEGG/
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Schi zosacchar onyces ponbe: SPBC582.08, KEGG / ENZYME: 2.6.1.2 / Aspergillus
ni dul ans: AN1923.2, KEGG/ ENZYME: 2.6.1.2 / Aspergillus fum gatus: AFUA
6607770, KEGG 1 ENZYME: 2.6.1.2 / Aspergillus oryzae: A0090003000164, KEGG
| ENZYME: 2.6.1.2 / Cryptococcus neoformans JEC21: CNQX01490, KEGG / ENZYME:
2.6.1.2 / 35 Di ctyosteliumdi scoideum DDB 0232139, KEGG / ENZYME: 2.6.1.2 /
Tr ypanosoneENZEMIE b6l 2 Timdrranges gerevisias YDRNAGVEKESG! ENZYMEe?.6 hdehi a

73521 00005, *RECEE P LR Wssinados NERABTRENRACTENANER 012 \eo
| ENZYME: 2/ Garilidd albidhny. a8 oivs . KRG | ENBYBARD. AP0/ SeiE@@dchENDYMEpoRbE. 1. 2 /
T i .50 | YNE: . 2.6,1.2 /
510835 190 SEPAERIS. RRGHATRZBIE: 26 2 TSERILE Hodef, wIRHE2RIS80. £1 05)
?hENQmenn%odE}ﬂgYms ?e@nlégm;sp@glm fahigvass: AHU@ngGO?'m dKEGQ‘iJ’@}@YIdETe hﬁggct/ from
2875, KE SOSERGETY 5 6A9I6§8;%3QB‘5§% i W@ﬁg% A EE&EOS‘OC@%QZYNE
2.6.1.2/ 1&%&&@%1@1\(@5&@@) KEI@@B%NZ@E b, 65%@&&%& d?scédeiﬁ

muscul us (nouse): 10868 KEGG /| ENZYME t us_norvegicus (rat):

81670, KEGGDPHEREARY. KEGS} ﬁETiZYl\@aﬁlﬁsl %Wmv@ﬁ@@a PWB@)Tb%éééi’éO KEGG //

ENZYME: 2. 6E§JZWEX§%OIPPS/ L@l%éua( 511 CERiFbaessl. TRPGG: | A2 RE, KECP o
ENZYME: 2. Dr oso | 'ano ter fruit fly): Dmel CGl640, KEGG /

ENZYNE: 1®. GEytaaneb@é@tﬁdﬁMbaﬁ&ﬁOQO@ Q6 ( Hbia\dEed 6. 1125/F@9lzrror«ba bistokyEcs /
ENZYME: 2.6 poni ( )

ENZYME: 2. 62#@046 ‘Oyza S&FWELFE;D%%I 12/(5}@%%%5@% rclh%g) 506% é%%H,KFIEIEEESgG/
ENZYME: 2. GENZZ’MECQ@M i/ oSypyrosmmarengdi: a6 SCVNBG 6 G EGGGC ENAMEVE. 6.R26. 1. 2 /
Saccharonyc erevisiae: .Y C r ces
cor o, si ae: TOBRITTEL ks TOeRRd dper GG/ %%b%éwﬂ&e@ﬁ et um
20 gossypil ﬁlO&&M)AGRCBS W KEGG / ENZYME: 2.6.1.2 / Candida al bi cans: CaO19

g ST AR PG

I Aspergil hﬁtﬁeanuérmaémaomﬁ@@m 2*65@3%10@51& s (Rinfank 2878, Kmeml I 1us
oryzae: A0090003000164, KEGG / ENZYME ypt.ococcus neof or mans

JEC21: 25 CRBYMB, 2Recd Hopxpsamens Qﬂueﬂam) 2‘34}7% &E%t/ NGVl 2ok Hediys DDB
0232139, Kﬁﬁgm’lusl%h{%ﬁwf 76388. kE%G/ENWWZ@M%%ust%u@e 3%@82 KEGG /

ENZYME: . Let Shmani a maj or: Lnj Fl 2. 0630
| Ent armeba KEGG/ENZY]\/IE 2.6.1.2 / Rattus norvegicus (rat): 81670, KEGG / ENZYME: 2 6. 1 2/
20 Canis familiaris (dog): 609510, KEGG / ENZYME: 2.6.1.2 / Xenopus laevis (African
clawed frog): 444533, KEGG / ENZYME: 2.6.1.2 / Drosophila melanogaster (fruit fly):
Dmel CG1640, KEGG/ENZYME: 2.6.1.2 / Caenorhabditis elegans (nematode): C32F10.8,
KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4342210, KEGG /
ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice). 4348524, KEGG / ENZYME;:
25 2612 / Cyanidioschyzon merolae: CMMO066C ., KEGG / ENZYME: 2612 /
Saccharomyces cerevisiae: YLRO89C, KEGG / ENZYME: 2.6.1.2 / Saccharomyces
cerevisiae: YDR111C, KEGG / ENZYME: 2.6.1.2 / Ashbya gossypii (Eremothecium
gossypii): AGOS_AGRO85W, KEGG / ENZYME: 2.6.1.2 / Candida albicans: CaO19 346,
KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08, KEGG /
30 ENZYME: 2612 / Aspergillus nidulans: AN1923.2, KEGG / ENZYME: 2612 /
Aspergillus fumigatus: AFUA 6G07770, KEGG/ENZYME: 2.6.1.2 / Aspergillus oryzae:
A0090003000164 , KEGG / ENZYME: 2612 / Cryptococcus neoformans JEC21:
CNGO01490. KEGG / ENZYME: 2.6.12 / Dictyostelium discoideum: DDB 0232139,
KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucer: Tb927.1.3950, KEGG / ENZYME:
35 26.12 / Leishmania major: LmjF12.0630, KEGG / ENZYME: 2.6.12 /Entamoeba
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hi stol ytica: 233.t00009, KEGG / ENZYME: 2.6.1.2 /Entanpeba histolytica:
24.100016, KEGG/ ENZYME: 2.6.1.2 / Trypanosona cruzi: 506529. 420, KEGG /
ENZYME: 2.6.1.2 / 30 Trypanosoma cruzi: 506529.430, KEGG/ ENZYME: 2.6.1.2 /
Trypanosoma cruzi: 510889.120 or KEGG/ ENZYME: 2.6.1.2 / Trypanosona

cruzi: 510889.140 by substitution, deletion, addition and/or insertion of
one or mor dhistalytica: 2830080 ) KGO E&Mﬂ\/fﬁeg.m@awap@thlsmmwmaemv. ty:

(c2) a DNA gpeedi < ce’ 35
honol ogy w.lieﬁ thwggﬁ?@é nce %%9%3(!\/%@&0%% ggqgry

sapi ens 27Ttypancacmia A5 50628430 . EKEQQE/ BNEYME2 2.6Hi@md Bapdnesamy Waman
84706, KE Y NZYI\/E
26,12 1 WS R REGo e R o ﬁﬂé&%%éog%zﬁﬂ%fngﬁ%s

nor vegi dus ¢mmditipns 8tl6E0encokE@@olypENIdY M in@ ABT aetdith. Canis familiaris (dog)
609510, KEGG / E YNE 2 6. 1. Xenopus | aevis (Afri c n cl ):
444533, KEGG | E t%“ffgul ‘%P’%’é%}?ﬁfnlp%ssesr?éﬁe S Ay %}(\EGFFQ@ Drrel
CGL640, KECEaélaEﬂ%Yg@pBetﬁeeha&a&m@ﬁﬂiwmaatm-kétsaclel egans (nemat ode) :
C32F10. 8, KEGG / w: 2.6.1. iasfﬁtl va japonica (Japanese rice):
4342210, KEGG /| E ao?"’@”ianﬂ)e/me&sﬂ% AG9PPWS j aponi ca (Japanese rice):
4348524, KEGG | ENPWART adidy Ll /is Qeibeo 35y 20ofEfpl i r K§GG 10
/ ENZYME: 2.6.1.2 /| Saccharomyces_cerevisiae: 89C, KEGG f YI\/E

2.6.1. 210G mgserag ofpens canagiaskese yRmpT, mr_r S@&vmrozala qumber

Ashbya gos SM@ODAMZ%@@%@%M%@ Iﬂ&ﬁéd’ﬁhgﬂt b&%oﬁ%@%@w pﬁ%@ﬁﬁ&gﬁw\%ﬂ
2.6.1.2 / Candida al bicans: [ ENZYME: 2.

chl lzosacchBlmf iepaes(2Remi98.: 81- %PBcssz 08 KEGG //ENZYI\/E 2.6.1.2 /| Aspergillus

AN1923. AFUA
T T A R Sk A NI A
| ENZYME: 2hairg the amBroymicd swpenss of ASEHGT ENEY WEC216.1 M@bhﬂﬁ@,pleﬁEChﬁmanENZYl\/E:
Tt ypanobbmat i ncer GOy Y TS oot 7 apR kb bt S, RPER N

maj or:  Lnj F1B,10630uskin@aullis EMNOWME: 7@288. IKRGGO/ ENZYMBeDs. I $M1hsytnu§callus

T RNV, it 195eR8 RRaG RNz Ve D €REIuibg R0 oty 1 5

Tr YDGHOSOWHENZ%[E ﬁ@ﬁ@?@aﬂ@@amnlﬂﬁﬁ%db EMQ\SH/E IQE(@GILEBIZJYWWMQQS(HE%@ uzi:
s10609. 120 or KoL T eyt 267 S Trypanesom cnrel! ' B1o6e0 140 ‘ana
yet having AEY Fan ¢gpved frog P &
20 (fruit fly): Dmel CG1640, KEGG/ENZYME: 2.6.1.2 / Caenorhabditis elegans (nematode):
C32F10.8, KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4342210,
KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica (Japanese rice): 4348524, KEGG /
ENZYME: 2.6.12 / Cyanidioschyzon merolae: CMMO066C, KEGG / ENZYME: 2.6.1.2 /
Saccharomyces cerevisiae: YLRO89C, KEGG / ENZYME: 2.6.1.2 / Saccharomyces
25  cerevisiae. YDR111C, KEGG / ENZYME: 2.6.12 / Ashbya gossypit (Eremothecium
gossypil): AGOS AGRO85W, KEGG / ENZYME: 2.6.1.2 / Candida albicans: Ca019 346,
KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08, KEGG /
ENZYME: 2.6.1.2 / Aspergillus nidulans: AN19232, KEGG / ENZYME: 26.12 /
Aspergillus fumigatus: AFUA 6G07770, KEGG /ENZYME: 2.6.1.2 / Aspergillus oryzae;
30  AO0090003000164, KEGG / ENZYME: 2.6.1.2 / 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:
2.6.1.2 / Leishmania major: LmjF12.0630, KEGG / ENZYME: 2.6.1.2 /Entamoeba
histolytica: 233.t00009, KEGG / ENZYME: 2.6.1 2 /Entamoeba histolytica: 24.t00016,
35 KEGG/ENZYME: 2.6.1.2/ Trypanosoma cruzi: 506529.420, KEGG/ENZYME: 2.6.1.2/
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25 (d2) a DNA having the nucleotide sequence of KEGG/ ENZYME: 2.6.1.2 Hono
sapi ens (human): 2875, KEGG / ENZYME: 2.6.1.2 / Hono sapiens (human): 84706,
KEGG / ENZYME: 2.6.1.2 f Mis nuscul us (nouse): 76282, KEGG | ENZYME: 2.6.1.2
/[ Mus muscul us (nouse): 108682, KEGG/ ENZYME: 2.6.1.2 / Rattus norvegi cus
(rat): 81670, KEGG / ENZYME: 2. 2/ Canis famliaris (dog): 609510, KEGG
/ ENZYME: 3BYDAngsoma® cruzkepdsds 4ﬁ%e\JFEGt3Af rENARME: aed-Z ¢ ol ypangsMms STUZKEGG /

ENZYME: 2 6511)8@9 420 m@@@@mmzmiaaama@ﬁ? ffdstinh cifulzy)smmuo%%qlseﬁ%/
ENZYME: Caenor habdi ti s el egans "(nemat ode): C32F10. 8, "KEGG /

ENZYME: 2 6A11erx;_vatwe1@r y 2NA gneading § aplopentide brsss #mise Jacidsgauereo deedG ;
ENZYME: 2. 3

eV 2 arm 3 e Skl RS ook’ 8P SARRR D" Rleuct i o
2.6. 1. 2f> Sanmmfpueer mereaviisi aad re¥iREBOCYct KEGELT actR@y BMY WEsed2. 6. 1. 2 /

CE e ey o son o FERE s R SR sy DY
al bi cans: N34, KEGGS/ /EXBYMNE: 2.8.1€. 1.1orho Sepibmo damchir 8nsceKEGGhe:

gpgﬁziﬁogﬁﬁgﬁ? TS Hpfo dasivs, yaah 5 e RERGT, P REB P IOV |

2.6.1.2 1 #MHEREME(hbE): I6YFREKESININLBNR0 24 2}<I%ﬂusﬂf\%\(hﬁuse3 16)86822 /
Crypt ococcus neofornans JE@%R@CNG)MQO KEGG /| ENZYNE:

Di ct yostlel i MROH /S tetin?.6 %mglcm/%W%éE¥WT39Mﬁosom

brucei : Tb9@stlfa€’h%§£hs h}éﬁ@ﬁ 409SENZK|EE;G 2-ENAYRIE. 2L 8 TMREBuTRIe Ok (Alkidak
12. 0630 , KEGG / 10 / Ent anpeba histolytica: 233.t00009, KEGG

| ENZYME: 2cloved ﬁognﬂ%ﬁéébm/dﬁ ZYME: 2042 1d00sehl keatnpssne Vit fl2)6. 1. 2
{:r'ul';?/!oaggg e‘tc‘t?(gﬁ'6 %W%WE%% /d%)'é% \F%duan%gorré(n@rl%é?@%gg 120
or KEGG / EXESNE/ ENZAME226.1T ¥ fuymassatrea gaporica (Jaﬁanmgcd)46$421250( &BG@ /DNA
ahich P fagiy o B SATELEALEY Gh iy TR TRAES, RBge 2SR
ENZYME: 2. 62.6.12 // idyamdissghyens réroken)CMBAIH06,. KEBGH /EMR&EZ 1’56122// Mus
N
ENZYME: 2. 6¢elevaside: ADIENCS KawQ i/ ENBYMID D) 6.1 800 AbhbyaKEssep M&ﬁecuZmG 1.2
b ogoohi'Ta srsrmis oS Alrof REg AR 2 ) Eeﬁ’m(aa s Cac19 346, 2 !
20 KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08, KEGG /
ENZYME: 2612 / Aspergillus nidulans: AN1923.2, KEGG / ENZYME: 2612 /
Aspergillus fumigatus: AFUA_6G07770, KEGG / ENZYME: 2.6.1.2 / Aspergillus oryzae:
A0090003000164 , KEGG / ENZYME: 2.6.12 / Cryptococcus neoformans JEC21:
CNGO01490, KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum: DDB_O23‘2139\
25  KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950, KEGG / ENZYME:
2612 / Leishmania major: LmjF12.0630, KEGG / ENZYME: 2.6.1.2 /Entamoeba
histolytica: 233.t00009, 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: 506529430, KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi:
30 510889.120 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 1s 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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Drel _CG1640, KEGG / ENZYME: 2.6.1.2 / Caenorhabditis el egans (nematode):
C32F 10.8, KEGG/ ENZYME: 2.6.1.2 / Oryza saliva japonica (Japanese rice):
4342210, KEGG / ENZYME: 2.6.1.21 Oyza saliva japonica (Japanese rice):
4348524, KEGG / ENZYME: 25 2.6.1.2 / Cyanidi oschyzon nerol ae: CMMD66C , KEGG
[ ENZYME: 2.6.1.2,/ Saccharonyces cerevisiae: YLRO89C, KEGG / ENZYME:
2.6.1.2 / JakbREEH) dissoiden.eliyrmgeoma byreql beisinpanis mapxgingpmoepa distolptica

Ashbya gossmr%paﬁ &m&u%%maf@pme%& ref é%mwn%&%hu%&%%e
2.6.1.21 Candi da al bi cans: 6, KEGG/ ENZYME: 2.

Schi zosacch#feony c8uclp @Mpemgmassexé@@exarmﬂe eme oszlaT _i;elzve/d from

Aspergil | us N1 S:

Fum oot us: AR GEBE 6, Resae SRR Moyt desdiveo ORRE aOblrattn
A0090003000whuth fiE®Bt bf & atvED 2id§ wﬂer@repla@c@/ﬂiiﬁ&oﬂﬂ EIE, E%Smd@d&’izlﬁm:
CN&01490, KEGs | ENZYME: 2.6.1.2 / Dictyosteliumdiscoideum DDB 0232139,
KEGG / ENZ * 2.6.1.2 / Trypanosoma brucei: Th927.1.3950, KEGG / ENZYME: 35

2.6.1.2 | Lei shrahi aettajdorwelllajoti2toD6i08: sIKEECi tHeNeY e p@péink. golfieptidesneba
29 histolytjc 3.10 KEGG /. E 6. 1.2 /Entappeba histol |ca
24.100016, zlf vﬁ@t t9 dpSPECific, %g%ﬂ?omdémzp gzautaws liﬁe
ENZYIVE 2. %&y&pildesTgﬁfggB@ 5 CFFbZrIE éxa %2&%3'5@1{1121&5@% the EM;ZFYdMEId Prepark. 2 /
rypano ruzi ar ryp anosoma
cruzi: @os@ypfnedq&rﬁmw@ﬁlmeﬂ%ﬂ@mt % ﬁail‘qu%ld”ﬁgn Bwaawttﬁ% @Ppropriately

pol ypept i dejnhadici@ Aufatidhd linb Lamind RIS OHC AR 8rivad el lﬁffﬁa!nvblt YheCfkOMRaSSes
an enzyme actiyvity to catalyze transfer of an am no rougﬂaet ween an’armi no

aci d and ansietdilested mutigenesiFidashimotadiated, ffyetahh1998) reesiZed’ 12275 dpilavie), An

ALT activit 'ﬁiﬂﬁl‘] ¢ t =0 for 10
measuri ng al ani ne a%%%%tt% %g?%g;ts gz%ur%g?g@l Sqoft?i ?%H%_Wte ova}lﬁ‘aﬁ1
20900AMZ0054709 Resahd, PHE-MeOH Edarmeruhtand yFrivaj B H67) Meth@dsaﬂinzyrﬁblotléﬂ n

Expr essjon ?@367‘3 t{ﬁ;hﬁél B 1985 PR30k §§ado$&1%%t 8%“48%%2%@%{2@9& MGARLRN:

a gene €enco g havin no aC|d
sequence ofEifﬁ%l IBSENBINEO6R . BAutatidnd 1r+dnmnoscaqhsmagsal$drmmmn)1natuﬂe5 2875, KEGG /

BENE 25,12 Tkt Sapate T 4i0hey Sy B A il
108682, KE(I&rﬁalEbiZbﬂEEhkeZmaude 2bout aF@'fnbﬂJHmﬂéH V& U polgpdptias }laVIBg.@ZQimﬂﬁE%d/
ENZYME: 2. 6selueznc{3 decr{’flxpeldsﬁofnale t eI a!mairrl(l) 201 e ence6((395 Oe arrlﬁgcc)%a{i sel:E I\lll%BrYu!J\f/:E of I%E(?Gl/ 21
Xenopus q g !

20 ENZYME: 2.6.1.2 / Homo sapiens (human): 2875, KEGG / ENZYME: 2.6.1.2 / Homo
sapiens (human); 84706, KEGG / ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282,
KEGG/ENZYME: 2.6.1.2 / Mus musculus (mouse): 108682, KEGG/ENZYME: 2.6.1.2/
Rattus norvegicus (rat): 81670, KEGG / ENZYME: 2.6.1.2 / Canis familiaris (dog): 609510,
KEGG / ENZYME: 2.6.1.2 / Xenopus laevis (African clawed frog): 444533, KEGG /

25 ENZYME: 2612 / Drosophila melanogaster (fruit fly): Dmel CG1640. KEGG /
ENZYME: 2.6.1.2 / Caenorhabditis elegans (nematode). C32F10.8. KEGG / ENZYME:
2.6.1.2/ Oryza sativa japonica (Japanese rice): 4342210, KEGG/ENZYME: 2.6.1.2 / Oryza
sativa japonica (Japanese rice): 4348524, KEGG / ENZYME: 2.6.1.2 / Cyanidioschyzon
merolae: CMMO066C, KEGG / ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YLRO89IC,

30 KEGG/ENZYME: 2.6.1.2 / Saccharomyces cerevisiae: YDR111C, KEGG / ENZYME:
26.1.2 / Ashbya gossypii (Eremothecium gossypil): AGOS _AGRO85W , KEGG /
ENZYME: 2.6.1.2 / Candida albicans: CaO19 346, KEGG / ENZYME: 26.1.2 /
Schizosaccharomyces pombe: SPBC582 08, KEGG / ENZYME: 26.12 / Aspergillus
nidulans: AN1923 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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| aevis (African clawed frog): 444533, KEGG / ENZYME: 2.6.1.2 / Drosophila
nmel anogaster 20 (fruit fly): Dnel CGL640, KEGG / ENZYME. 2.6.1.2 /

Caenor habditis el egans (nematode): C32F10.8, KEGG / ENZYME: 2.6.1.2 / Oyza
sativa japonica (Japanese ri ce): 4342210 KEGG / ENZYME: 2.6.1.2 /| Oyza

Syani gi bchyBbd hbPaRHgC OB | N0 KBOY. 5 N2 SHE: R byces

cer evi si ae: D%@B@]% aﬁ%%@@edm Eﬁbﬁ\/ﬁszsﬁs@ KiZGG SeRghaneny 689 2IriRh@vhEi ae:

YDRI 11 C, KEGG/ ENZYME: gossypl i. (Erenotheciu osSSsypii):
AGOS AGROSIWCKEBES T TEREIVEEGS o BNAYMICARl 42 Laishnsamomaion 28630 Kea i
ENZYME: 2. N0

2 6.1 2 | ASHGESHPRLVE %éﬁ%@ﬁﬁ%‘ﬁ%@%m%ﬁ PR IO SR M P

Asper gi |9 us/Ehtamogla"t bistolyARUA26 @9P TG0 KEGEGE ENENMIVE2:6.122 6. lryﬁanbsomeqz)ewgl | | us
or ae: Y S r mans
SESLT RBISERAR L BvaMe, TN Tpiiofa cnffi PAGS0S5HT KIRHG 9

DDB 0232139ENZKMES 1.6. HEMZ}YIWE/paﬂ:)sﬁm Q@uii: ’ﬂ@&ﬁﬁd@@ mIEKEG(ﬁCélENZIWE7 216.B250,
KEGG / ENZY. F12. 0630, K / YNE:
D61 2 1 EnlTheeRat frud Q}ﬁ?igﬁﬁa@% {qggg%"ela IRk b s bR GF

/ Ent anoeba dtesdr ahoré h@mo a/21@s t;@&@rltﬁl.y 13330 &Eﬁﬁa/cldEWb’lﬁreféfalﬁy 1-12 a[nnﬂ'ds ycﬁ&m@somﬂ
cruzi: 06529. 420, KEGG ENZYME: Tr anoso cruzi

D650, Bag. Pikizepiite ke Aming Hpidsciseans, Aefved diam DKLBTR0 AgHGSEEPIOEE BF KEGs

[ ENZYME: 2ABT Herdvell fibbyRMMHASR e 11ke B laddifididSChe bf hofBamihe ati8E referably 1-30
Alternatively, a DNA encodjn ol ypepti.de which has,an am no acid sequence

derived frynne REIIEHAE paefeagls’ E% ABwogasadsy kA p&bf@@l@lds@aws% AP 3pid

del eti on, g\ idnc® BerfRE/HRMn the ahﬂﬁ;ez[cﬁd ééﬂuéhfce eﬁﬁe%mn%@f’fbﬁqlu%h% pR3ldues
and yet has LT activity may be used. The pol ypeptide which has an am no

aci d’ sequeneswbsiithiiesdiof gnsrartihere anfintoacids, @referalyid ridearsino jeeids moreNTefvebly
2.6.1. 2 KEGG/ ENZYME: 2.6.1.2 / Ho i
19 B0 PR, vt R s, 282, KEGG.

(human): 1.2 / Mus nusculus (nouse): 76282, KEGG
| ENZYME: 2. 6. 1. 2Aminvlesidmesidugs is b¢ motated)are n@g88Ryladg likEat /PrefkpvlyEam@06. 1. 2

/ Ratt RayERm20G.
(dog): G005 5 FREHEE o Bitagb R0y i s B rond of bt B AE ©
frog): 444588 cHEGScOnENEYVESpe2ific. eiialﬂp]bs B ths aptaid af amh(alaciql aslt ehaif firchide f1y):

cstlgGéMO‘?é@Jgﬁ%j YA (§; ‘?L%Mf E G@?mr Babgyd;[f%%ﬂi ans éfg(ﬁe rﬁié) :
434221020 KEE®)/ G 15 KENAYYE), athifio doidd thryaa@ha&tmde&hmamqmc\a (3 a;mﬁp)es:mﬂbi ce):
4348524, KEaGc%s/mEx a E}I\/E:oxyl group-containing side chain (S, T and Y), amino acids with a sulfur
atom-containing side chain (C and M), amino acids with a carboxylic acid and
amide-containing side chain (D, N, E and Q), amino acids with a base-containing side chain
(R, K and H) and amino acids with an aromatic-containing side chain (H, F, Y and W) (In
25  parentheses are one-letter codes for amino acids).
It has been reported that a polypeptide having an amino acid sequence derived from
an original amino acid sequence by modification (such as deletion, addition and/or
substitution of one or more amino acids) maintains the biological activity of the original
polypeptide (Mark, D. F. et al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666; Zoller, M.
30 T & Smith, M. Nucleic Acids Research (1982) 10, 6487-6500; Wang, A. et al., Science 224,
1431-1433; Dalbadie-McFarland, G et al, Proc. Natl. Acad 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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2.6.1.2 / Cyanidioschyzon nerol ae: CVMD66C , KEGG / ENZYME: 2.6.1.2 /
Saccharonyces cerevisiae: YLRO89C, KEGG / ENZYME: 2.6.1.2 / Saccharonyces
cerevisiae: YDR111C, KEGG / ENZYME: 2.6.1.2 / Ashbya gossypii (Erenothecium
gossypii): AGOS ACRO85 W KEGG / ENZYME: 2.6.1.2 / Candi da al bicans: CaO

19 346, 20 KEGG / ENZYME: 2.6,1.2 / Schizosaccharomyces ponbe: SPBC582. 08,

2612 | WeAbgnieLfon pight oghe Kttty pobpersesr fkese Sush g ueios |

As I
pergillusp %W@%ﬂ%/ L heolf Yﬁ@Lﬁd&v&d%&nl@ﬂaﬁt&%Ccus

neof or mans J YME: 2, Di ctyostel ium

di scoi deum ligpB figpe it geps em@@cﬂhmzmlypzpteieaﬁ@ﬂf@ﬂ%}b%@d@ﬁ@bw&f@l
Th927. 1. 395 1 VEDEY: gi, KEGG
T BN 5ol GHp vEREr M expfestin }%tl:l) NAh3) ?%%O%%%MENZY@Q%

2. 6. 1. 2 § Enskaltedeh sherirsmay e iised: iherc mﬂemtatm&@@the FgDeptide . 6. fased to the
Trypanoso [ ENZYME: 2.6.1.2 / Trypanosona cruzi:
506529. 430, A&*Egé'wed%%%%ﬁ%&%h 15{56/ Trypanosoma cruzi: 30 510889. 120 or
KEGG / ENZYME: 2. Bxaigies! of‘[m}y;pa;mismtmbe:ﬁmeﬂ to 164 038etid@ Hymdwbmnict wie I,

del etion, add

i on and/ or r e 0 r cidre and
yet has ALT™ f?i(d,?lb}'}t ity } E %)nﬁ‘%% ?/’a{reﬁo ef&ﬂ@’ﬁ’ofci‘g}‘ﬂog)g& @P%ﬂ] Eru
gus_ecI rat, 120891216, BrHartog@hmﬁ@dxfhﬁs‘admef(HuD tesidliys, m&mt@mﬁnzdmgmnr& cg g

ani di psc n, nerol ae, .Sacc cere ndi da
bt cant © SHRD b AT RREM ST et Dl VAL St b Aad HNe 1 s
f um gat US B\V@@I Odrktibis fRHY7RE, Icfer té@t QLABGIUS fﬂ%ﬁfeﬁf NBRgg, pleid) Ct FASH&L I UM
di scoi deum panosona brucej, Leishnania Ent anbeba hj stolytica or

Tr ypanosomag]b} @ne(%w@f%ﬁfst(@%dﬁ%quﬁ%éem@&gémméu (RLA), asmunpglobyding ¢rptanty om

human or thg mln';k&gala&tmﬁ@@mamﬂmsyeﬁeﬁlg%@ﬂ@qmi»?sses, for exanple, nutants
of ALT deri vgd fr human or the li1k e and Referential Exanples

descri bed bel ow, A aemmegs¢ialiyn amilable geng gngodingt sugﬁ nobpeptidens fased de tweg@le

repl acegSI | Bé%gdméyt KA §8R AN NBRAh e Iﬂéedghég‘?usg@t Héi?hu\éel%

t hose s In“the art for preparing polypepti t1 onal rl;:,p equi vaI ent
to a speci fB):prmdytpemphtd@ﬁJwémhlyd@tldﬁ i ntroduci ng nut atl ons into

poLYPEPT | 955 T 88t SRR B OSRSEH ) 50 Db En G o
the like byfimpgunalpy |eqtlﬁrhlsant tontar m&uﬁtz neplypepiadel Gna 1inethod aningothachybediadtiofl T
dorl ved 11 ORBUTNGELIS, | LS Moo S TIACILESTILIRRRD Sy rar
20  Lab. Press, 1989). Those skilled in the art could routinely tsolate a DNA highly
homologous to the DNA sequence (e.g., the DNA sequence of KEGG / ENZYME: 2.6.1.2/
Homo sapiens (human): 2875, KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human): 84706,
KEGG /ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282, KEGG/ENZYME: 2.6.12/
Mus musculus (mouse): 108682, KEGG / ENZYME: 2.6.1.2 / Rattus norvegicus (rat):
25 81670, KEGG/ENZYME: 2.6.1.2 / Canis familiaris (dog): 609510, KEGG / ENZYME:
2.6.1.2 / Xenopus laevis (African clawed frog): 444533, KEGG / ENZYME: 2.6.1.2 /
Drosophila melanogaster (fruit fly): Dmel CG1640, KEGG / ENZYME: 2612 /
Caenorhabditis elegans (nematode); C32F10.8, KEGG / ENZYME: 2.6.1.2 / Oryza sativa
japonica (Japanese rice): 4342210, KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica
30 (Japanese rice): 4348524, KEGG / ENZYME: 2.6.1.2 / Cyanidioschyzon merolae:
CMMO066C, 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 (Eremothecium gossypii). AGOS AGRO85W, KEGG/ENZYME: 2.6.1.2
/ Candida albicans: Ca019 346, KEGG/ENZYME: 2.6.1.2 / Schizosaccharomyces pombe:
35  SPB(C582.08, KEGG / ENZYME: 2.6.1.2 / Aspergillus nidulans: AN1923.2, KEGG /
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and Smth, M (1983) Methods Enzynol. 100, 468-500; Kraner, W et al. (1984)
Nucl eic Acids Res. 12, 9441-9456; Kramer W and Fritz HJ (1987) Methods.
Enzynol . 154, 15 350-367; Kunkel, TA (1985) Proc Natl Acad Sci USA. 82,
488-492; Kunkel (1988) Methods Enzynol. 85, 2763- 2766). Mut ations in am no
acids may also occur in nature. Specific_exanples of polypeptides
functi onal | SNEYNE #i6eht / AspergiliusApmiggisi ABHA f_g&)ﬂwﬁurﬁgﬁ@' k%ﬁi]f%l ude,

but are notldefilh@dofytac: 21B0bRERYIIHF, NRERD ABNaNivIE: 84) f Seaaaceader i ved

fromthe amno aci d sequence (e.g., the amno acid sequence o

ENZYME: 2. erepfopmansBias 1s GG 49 \hms:rg/ EDZMVE KEGG2// Pinyyseliunp d@cq;d@mi Horm

P62, KELDP BROHE KGOS PTG 1 2 Rt dmd S 08 30 aRRe
ENZYI\/Ef 52. lEiENZYMES dRéﬂt’.?ui hoshnegiac wsajdrr dtdyF13 0630, KHE%Z { Mﬁxe 26, 2\:%152 /
Ca am

(AP Ir;scan clfg\g\'ifglc’?é Oly}l g%?“??@&%%%%‘gz? %%f nt/.anB?n%aplgﬁBtﬁ}
ge;leﬁg?ﬁggélem 100014, tKEIGﬁ( / }ENtEOMd[\/mle _B(é:gZZFKEK@a&msdggZENE 662947 /KEGG / O vra
sativa japoﬁ*zxﬁ)fﬁg ggﬁ@szeﬂ%@@ ) 312‘?&090698?%%% @&%ng w P]G(}%lz/a d
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cQér evi sihe: %ﬁ%@gvegmm@ 3 tyzh%E b@é@:@ﬂé‘%%@&%\% & ae:
YORITIC, K tﬁer%%olatgk/%yﬂefadés fﬁﬁﬂﬁ%ﬁﬂly&g SRMRh to i RMPIAREH HBIMIRFRUPI | ) :
AGOS AGRO8 i da al bi cans: CaO19 346 , KEGG /

ENZYME: 2. 6orthelike fragehieldNAe char onmyces ponbe: SPBC582. 08, KEGG / ENZYME:

2.6.1.2 |/ Asperdqgi

Aspergillus fum g%%%@lzaﬂgﬁ%@@n%%x%%mééﬁc %Wgwggptﬂgjﬁ?&t 61&2;39' | 1 us

oryzae: A008U0GRO0OIBGAALKEGE A flenrhivEan or3hke [kegan b apprapnatelp ssdestaddyrtbaskor mans

JEC21.: , / u

02321309, KE@? “tﬁgg@E F J’?\%% I%W%ﬂ“éé’%‘{)h i o 3@@4‘{‘ "géﬁ%% ‘%S nLO‘tQD(%G /

ENZYME: 2. 6stingent hybedghtivardoaditiagsare, chrrqxﬁmﬂeO@BO 2 x KEG@nd 0 EMZMME préfer@bly. 2

/ Ent am)eba - 2.6.1..2 5 /Entanmpeba

hi stol ytica §48 t’%%%nd ﬁé&gﬁg I(a}%? re raglyi y‘f}act%@lﬁ%? T?yuéff grven.

506529. 430 6Fdi&%nbleﬂ@(%ng2nt&ohdﬁoﬁs ﬁe%ﬁgg&g 03 agsscc ahd 0:195 8652 9%3&2thk6§EGGz |

ENZYME: 1 me. cruzi: 51 1 or 1 I

Trypanosons WW?PS a%%%@%“ﬁ@@?“é@“ﬂe%urﬁﬂ&ﬂoﬁ’éﬁe MOPIVE??%%W&%WQMW ke by

del eti om of butcm.e DNAORE oﬁm 18R haglofiy 2B eftahe| Cohverbhlya i if exReled $hat GHIK €

preferably 1-10 _am nqQ ahl
those DNAs with

However, not only the temperature but also a plurality of factors (such as salt concentrations)

gh homﬁogy are obtained as the hybridization temperature is elevated.

affect the stringency of hybridization. Those skilled in the art could appropriately select
these factors to realize similar stringency.

25 The polypeptide encoded by a DNA isolated by these hybridization techniques may
have 70% or more homology and usually has high homology with the ALT derived from
human or the like in the amino acid sequence. The term “high 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. ], Proc. Natl. Acad. Sci. USA (1983) 80, 726-730 may be
followed.

The polypeptide may vary in amino acid sequence, molecular weight, isoelectric
point, presence 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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10 pol ypeptide having an am no acid sequence derived fromthe am no acid
sequence of the ALT derived fromhuman or the |ike by addition of one or
nore am no acids, preferably 1-30 amno acids, nore preferably 1-10 am no
acids; and a pol ypeptide having an am no acid sequence derived fromthe
am no acid sequence of the ALT derived fromhuman or. the |ike

: ) > like by .
substi t ut i otbrlersied feym human grdhsdikacs BNA grcefiag Ay polypephiderans 1@%@1 #sthenpr e
preferably pl@ndinddigfl %r_%ﬁzhﬁﬁe,lx)éﬂelhhhé)ﬁdgﬁiepﬁ&g &thg%%ﬁt inf¥Ht 3R isaésgbfc}sgeasi dues

to be nutated are not particularly limted. Prefer am no acid residues
are nut at ednadroERSke Gs Fscheeiclis col), wmcgnoninerepige israddeskto theeNiterminusiof #ei no

acid side chaj n.i . M Leexa f At ur 1o acid
oi de chai n T yk® RACSBLAEE of R FoNbRUBAZTRHER 1R iR R fofired AT U
hydr ophid i ceukaiynte (agi. dsm@rRnalpn ¢¢ll),Ghe 2Btening), sighal bpquineeSs agrdovEll, AMNA aci ds
with an ali | { I | - ,.amno acids with a
hydr oxyl gr%ggédé%%ﬁgg %ﬁg%ﬁaé%%@‘sﬁ tnéhe H‘Je%e?ijgwﬂogm no acids with a sul fur
atom cont ai ni ng slndke preagnn iffventaong advh DMfiencoday AKT.vd DINAahaargohe ynhicleotaiei d and
base- cont ai MG tekErs i ERAYM Zad%y Tomd Sanrs Dt T aKECG /
aronat i c- COPNAVMM D .61 de Hhab zgﬂiéils ﬁ'ﬁum?(n)alsd’?()& KEGG 2ENYaNR! heses/ ang
one-letter codes for am_no acj t _has heen_ reported that a_pol g@gpti de

havi ng ¥h a‘ﬁ‘r‘%ﬁlé&mﬁu% dbéfrce gﬁ/\,@ﬂZWﬁaan/ ug iyafulusdmesel i0§o%equence
by nodi fi cakian (BNENaS 248l 21 Ratfys Retislch®Ra@elcon, KIURST ENGtyNP: §6 19ne or

nore am no acids) maintains the biological activity of the original

pol ypept | deCumfmilipis Gogbro0s810. FGE: / NRYFMHc .1 &0i Xenogus fargsAp iz

5662- 5666; M J K%G@W‘ : i i %ﬁfn .10,
6487- 6500; n%d,sﬁ%\g)' é?%g??, Cl en%lgzg%{gwqggfc%@g%ﬂﬁﬁa aggﬁ&ﬂg@??@nd G
et al., ProbmeN&G164NJGGGEENZGE: 2.6932)CaggorhatgitdSlegansipemasdaye3 2% a8pl e of
th I i ' hGh. ] ' [ _ d th
AT dor Dea EEB RN, 2B 2T R RRoREL SpRRe PGS TR R0 R, Al
35 derived ENBNMiurhl dr Qrpe $atike japayichagrineeniceBUSHE 24 UKEGG pBNYFafH:i de i s

conposed of the, ALT. derived from tglg% ke wer l.ypepti de
fused there%'g'aisdc%yﬁngﬁg%ﬁon p%?rﬁﬁg'pwbﬁgg b t‘g}p riig&b rn%?ﬁ&yg gene
encodi ng t h§acthaForti@res VieebvisiaeM YILREBICQr KIHGG | ERZYMES RaTe2 Wi Bhiccharggnees
encodi ng the other ptide, tr i he resul tant .. into. an
expressi on VECHHAE Qﬁﬁl&éﬁgre@&%/ th#géghgétgﬁWél BOSSHREC kT PRERE ™ Hown t o
those SyEki fdseghiihMGOS AGROTBY, REGESAENZ THET: € 6. 52 NOaddid¥ialtadan® T a0 9t g,
pol ypeptide to be fused to the ALT. derived fromhuman or the |ike.
KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08, KEGG /
ENZYME: 2.6.1.2 / Aspergillus nidulans: AN1923.2, KEGG / ENZYME: 26.1.2 /
Aspergillus fumigatus: AFUA 6G07770, KEGG/ENZYME: 2.6.1.2 / Aspergillus oryzae:
A0090003000164, KEGG / ENZYME: 2.6.1.2 / Cryptococcus neoformans JEC2I:
25 CNGO01490, KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum; DDB_ 0232139,
KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Th927.1.3950, KEGG / ENZYME;
26.1.2 / Leishmania major: LmjF12.0630, KEGG / ENZYME: 2.6.1.2 /Entamoeba
histolytica: 233.t00009, 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: 2.6.1.2 / Trypanosoma cruz:
510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 510889.140 may be used.
Alternatively, a DNA which hybridizes to a DNA complementary to a DNA having the
micleotide 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 7 vivo or in vitro production of a
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Exanpl es of polypeptides to be fused to the ALT derived from human or the
like include, but are not limted to, FLAG (Hopp, T P. et al.

Bi oTechnol ogy (1988) 6, 1204-1210), 6xH s conprising six hi sti di ne (His)
residues, | OxH s, influenza hemagglutinin 10 (HA), human c-nyc fragnent,
VSV- GP fragrrent I8HI V fr T7-tag,, HSV-t E-tag, . SV40T antj gen
fragnent, |9eRiredpplynertidann ffq%gﬁwé@h@m Fstthe&gtheal\%%@wd@gf%%h e used in

gl ut at hi 0“%§cﬁe§tﬁiﬂ§ff§%@l§%hfcﬁ5§ff&ngly Spkdi@R7a The Mg BINK E2bing AN may take any
i mmunogl obul i n const ant %I on,” (3-gal act osi dase and nal T ose- bi nd| ng
q

prot ei n (Na"pym an %rmfrléucaw k@’mwh@ﬁ ALgenthaing den Ry Asmahbe dbypapiled i s
fused to t r& thés%eﬁgﬁ%@'] Ahg sg@‘éo}mgﬁmxecﬂ fEl%H?l%Hg%gntﬁésllzteHQ)ﬂJAkeh The

fused gene t repare expre repare a ypepti de
al t er natSi veshnwlﬂrb@dlomddhm asdongnmssﬁae QNAhse@pable toﬁenf@dmgfzf‘dﬂ medpm may have

ol ypepti de £ ol ypeptide is a nethod
3SI %8 ltohia hashg QI zac{e cﬁleh%éb% nlo\éﬁlé‘g?%a}r’w%a% Cl?%grgelmlcgdﬁg yﬁ/bloeizul alr C oni ng
2nd ed., 9. 47 9. Shhe 10N Adn&plitigngl THaap be praﬁarhahh)y m%eMOmamhosémﬁbd us#iel | ed
;zqzzﬁczfzeﬁﬁ“'ﬂ R TR R e BRI oo e
(E R;C{HI\/E) 226 residHI T v l‘ﬁﬁmn% h@brld@at{on?gﬁz’@ a%&ﬁté%gs/uNNNZYﬂl\/éEme BF%Qﬁ (eg! KEGG/

S mu

muscul ud ( n%PéiAseﬂe@@szf RRE& BB 2. BF Efioms sppvgse %@arﬂo%%gﬂe%@%(/ rat):
25 81670, KEQRYMIENIME/ Hofio Laers (Gaihs): Bamd.| REGE (#hgivVBO9EA®, / KERG /
ENZYME: 2.6.1.2 / Xenopus |aevis (African cl awed frog): 444533, KEGG /

ENZYNE:; 2 eyscalus (meysgk dpAt. a YA E My 2(6r1r21{ Mug Wycuhafmou@@ll@%& KEGG /
ENZYIVE: /ENERRAOLADS) Rifus (KGR 2EAR Ay K0P
ENZYME: SK%GS} %’ za satfljvé Ld‘]‘f?uaspcc))irel‘ig:g%% E‘][gg?ﬁliese ??Ec f g@ﬁﬁo KI%C/SG /
ENZYME: 2 6CamP falm1tw}szédog}at609élq aBbhitc a B YNEpfek2 /r Xewpus h@U8E AicaKEGS |/
ENZYME: 0 Iﬁ@ / E%‘Zéh@ 6.1.2
/ Sacch{alsrzorry}%vg%1 {(D:r %\%@ggéwﬁr@9 ! %ﬁ@mg 5 acchg)r‘orryces
cer evi si ae: DVERCGIG40 HEGEG// HEAE: 2.8.1&. /Caéndrhablgselegampdasyqpode) (E2@M08heci um
gossypii): AG . 2.6..1. [ Candi.d LC :
CaOl19 346, KEGE %}% 5550 | % i ?88’%%8%%@?%%%8&%%%@@%32%6/
SPBC582. 08, ENE@IE FNLYVOryZh ftitta Apbniés Jepaiedd k). M348 B0 SKEGNLORRZZMEKEGS /
34 ENZYME: 2.6. 1.2 ergillus f tus: AFU an / YME:
2.6.1.2 / 3 & di |dya§3i’gﬁﬁ}’§éfél UGG 0%%\4@81?@@ ] /EW' %ENéz
Cr ypt 0CRE CUSaccRpSrh el Bddfevikie? Iy T NG04 REGUKECBNZYINIEYVES 1 2. /6 SdccRarbmyces
Di ctyostel i um di, scqi deum
cerevisiae. YDRI11C, KEGG / ENZYME: 2.6.1.2 / Ashbya gossypii (Eremothecium
gossypii): AGOS_AGRO85W, KEGG / ENZYME: 2.6.1.2 / Candida albicans: CaQ19_346,
KEGG / ENZYME: 2.6.1.2 / Schizosaccharomyces pombe: SPBC582.08., KEGG /
ENZYME: 26.1.2 / Aspergillus nidulans: AN19232, KEGG / ENZYME: 2612 /
25  Aspergillus fumigatus: AFUA_6G07770, KEGG /ENZYME: 2.6.1.2 / Aspergillus oryzae:
AQ090003000164, KEGG / ENZYME: 2612 / Cryptococcus neoformans JEC21:
CNGO01490, KEGG / ENZYME: 2.6.1.2 / Dictyostelium discoideum: DDB 0232139,
KEGG / ENZYME: 2.6.1.2 / Trypanosoma brucei: Th927.1.3950, KEGG / ENZYME:
2.6.12 / Leishmania major: LmjF12.0630. KEGG / ENZYME: 2.6.1.2 /Entamoeba
30  histolytica: 233.t00009, KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica: 24.t00016,
KEGG/ENZYME: 2.6.1.2/ Trypanosoma cruzi: 506529.420, KEGG/ENZYME: 26.12/
Trypanosoma cruzi: 506529430, KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi:
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

37
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hi stol ytica: 24.t00016, KEGG/ ENZYME: 2.6.1.2 / Trypanosone Cruzi:
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salt concent ratl ons affect the stri rﬁ?\fncy Of?a@:i/b“ di zatl on. Those skilled

in the art dapAneseapp)oppiatdl.y Kd&iact 8r s Gyanidiesehyzen gnerplagir
stringency. cghdde PREGREPEN 16qgesl, @é’ccﬁar e's%&%@%ﬁé’ Bél{dsbésﬁ(EGﬁas hi gh

hybri di zati on techni ques nay ave 70% or onol o usua
honol ogy wi ENZYME: M_G'lddrSwémrdmm cérenTsine: deRhléCI i KB /ENZM n2)6 aci/d

sequenc T e 0 Ko . | ogy,
oot orably SUHEE LA AR B o) SR GO ARRYR YY) O B SE, TS o
det er m nat i b@amdidatalbecang rGal0d §y346f, K}E@Gpﬁlﬁm 2. 6; h2/ athgasicharodesspoimee | n 30
W | bur, t 8
726- 730 mayg%%ég%%o(ﬁ ohEGC ?ﬁ@%‘a@pggﬁt P 4@?@3@?¢$ﬁan5#§@9%§?u§%%‘§§4nce
mol ecul ar \AEN@PTME1256)1312eﬁtspargﬂlumnrgatuspwsameomoadmﬁﬁe EMZ¥Mgar.6qlai ns,
nmor phol ogy, ,etc... dependin t e ol eptide
or the purifREEHlE, 09@?‘?108‘0?)%@@&?@%4%% ﬁm 6d§g /mg‘iocg%s | ong
aﬁ thg;cesuhém&naﬁ@m@mpmmg@ KHGIEI/@MXEMEI ¥ 8lient DicgyobteRurh dnesidans of
the
DDB 0232139, KEGG/ENZYME: 2.6.1.2 / Trypanosoma brucei: Tb927.1.3950, KEGG/
ENZYME: 2.6.1.2 / Leishmania major: LmyF12.0630, KEGG / ENZYME: 26.12
/Entamoeba histolytica: 233.t00009, KEGG / ENZYME: 2.6.1.2 /Entamoeba histolytica:
24100016, KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi: 506529.420, KEGG /
25 ENZYME: 26.1.2 / Trypanosoma cruzi. 506529430, KEGG / ENZYME: 2612 /
Trypanosoma cruzi: 510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosoma cruzi:
510889.140), and performing PCR using the oligo DNA molecules as primers to thereby
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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ALT derived fromhuman or the |i ke, a DNA encoding the pol ypeptide can be
used in the present invention. For exanple, when the pol ypeptide of the
present invention is expressed in a prokaryote (e.g., Escherichia coil), a
met hi onine reside is added to the N-terminus of the initial amno acid
eptide is expressed in a5

f th I d WA th
ooy vore (EhEwhe LoNbart dh dormems o Dor i 204 ion] fe ch Bk eted
removed. A @k%mh%gﬁdp RGd S4Gh:, &, p&kﬂ%@%ﬁg@%m b, ‘1'§63@|59)r6r {H%‘?lera%EaVI ag the

i nventi on. e pr esent 1 nvéntion, as a encodi n

nucl eot i de mBdguesnpwifistl fkgreche t@ZRNE: using nlBlﬁA/PwﬂéimtusaKuteﬁP@m(nm@thc 2875,

2 612 I Ly al B RO BRBET 95 e EREiop G Pyl

muscul uss ( nfPhsm)acial 08682, KEGG / ENZYME: 2.6.1.2 / Rattus norvegi cus (rat):
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i Scol dBum NBHE 780500, IRy Selrglone) Tovtan <pBpiteJo el oHET, B delils

Th927. 1. 395&c0ﬂﬂ5%t/vedfthYWEe nucle(ﬁldé se'£1uéndee!f demNAL im¢rost mabrrhel%ﬂ:ﬂﬁxﬁ&a@:y KEGG
/| ENZYME. 2.6.1.2 /E{i rTF Qll st ol étl ca: h233 t 00009, /| ENZYMNE:

2.6. 1.2 / Ent SHBEHECHPSIY gt fhe ey muele s chifsamIeBARS 2. 6. 1.2 |
Trypanosoma cruzi Furfief adRckéeitie sKipfdmed oiﬁl}%l%)_?prgssﬁm]eﬁ?mém?’@aﬂ_ by BE&NNSO ok
cruzi: 506529.430, KEGG /. _ENZYME: r ganosoma cruzi: 10889. 120

or KEGG / Et¥ADEA encoding ALY mwéﬁ%o%ﬂeﬁww o q@eagsaga@ thgyopdo fe epd
Al ter nagg vefoy exsredd¥f (GMERDMD T i 2@5IdiO AR PN GRINT1 98BI 31 ¥3.4.9, apii havi ng

the nucleotide sequence described above under strlnPent condltlons and yet
encodes a the DNA encoding ALT can be meodified using commercially available kits or known

methods., Examples of such modifications include, but are not limited to, digestion with

restriction enzymes, insertion of synthetic oligonucleotides or appropriate DNA fragments,

addition of linkers, and insertion of an initiation codon (ATG) and/or a termination codon
25 (TAA, TGA or TAG).

The DNA encoding ALT also includes a DNA which hybridizes to a DNA
complementary to a DNA having the nucleotide sequence of KEGG / ENZYME: 2.6.1.2 /
Homo sapiens (human): 2875, KEGG / ENZYME: 2.6.1.2 / Homo sapiens (human); 84706,
KEGG / ENZYME: 2.6.1.2 / Mus musculus (mouse): 76282, KEGG /ENZYME: 2.6.1.2/

30 Mus musculus (mouse): 108682, KEGG / ENZYME: 2.6.1.2 / Rattus norvegicus (rat):
81670, KEGG /ENZYME: 2.6.1.2 / Canis familiaris (dog): 609510, KEGG / ENZYME:
2.6.1.2 / Xenopus laevis {African clawed frog): 444533, KEGG / ENZYME: 2612 /
Drosophila melanogaster (fruit fly): Dmel CG1640, KEGG / ENZYME: 2612 /
Caenorhabditis elegans (nematode): C32F10.8, KEGG / ENZYME: 2.6.1.2 / Oryza sativa

35  japonica (Japanese rice): 4342210, KEGG / ENZYME: 2.6.1.2 / Oryza sativa japonica

39



pol ypeptide having ALT activity, maybe used. 35 The DNA encoding ALT can be
used in the in vivo or in vitro production of a 36 desired pol ypeptide as
descri bed above. Further, the DNA encoding ALT nay be used in the creation
of a cell which strongly expresses ALT. The DNA encoding ALT may take any

form as Ion as it is capahle of encoding ALT. That is, the DNA may be for
exanpl e, a CBRERsyER el -t RERGANEN/Y MER i b2 DNKBHdRSern deikplge

synt hesi zedcmfoaatENgEemtﬁr@zwgmdz ﬁmahar&ﬁyde%eeﬁﬁaé Im%écl KE@aabl e of

encodi ng ALT he have any nucl eoti d sequence based on the
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known to t hRﬁ%ﬁs&ga?ﬁ(ﬁHﬁﬁﬂE&%m?%&saﬂﬁ? 'AGSRRER 084 e I@%VE r£pgned by

preparing a ¢ expressing ALT and performng
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Caenor hibdi PPE_BedahsKEHEENYd ?:éz‘ &BY@HOS%EC@WEI EROYHES9H), GKFELGQ//

Oyza sal i venzeRani Q@l(ﬂapﬁamnﬂ ﬁzor 3@??2—@636“5@% E%/[Ez 556122 '
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Cyani di osch¥ iltﬂﬁloﬁ@r bistgerticeViiae09 1/ ENZEYME: 26. @21/Egtamoglm @é@b’ﬁa& onyces

cerevi si ae: c r e:
YDRL11C, K NZW%N@?@ %gﬁbz% 5@953@?‘1 oo Rgossip..)
AGOS AGRCBSEMZYNEBGZ 5 1ENZ Yivipan@scial cizy: mﬁﬂﬁ’ dﬁ)\am(i@n’s‘ﬁl\@m 2462 /KEGG /
ENZYI\/E S : 5872 03, :

2. 6.1 25 ARG e AR | A 300 BN e e Dol Y51
Asper gi | | usSHO889. 40 wsler AFhdEnbCRdiTinls andEBGodes BNIOKEptide. fonctioRally ofsiveleni tbl us
oryzae: AS%?E 003000164, KEGG / ENZYME: 2.6.1.2 / Cryptococcus neof or mans
JEC21: CN 90, KEGG / ENZYME: 2.6.1.2 / Dictyostelium di scoi deum

DDB_0232139, KEC&“ﬁnh eﬁNZb’Mimng &n 1be? apprdpriapan celecrad Ibiyuthese skilki2ih ﬂhe3&50
KEGG / ENZY| P 2 /. Lei shmani a maj.or: I§E)>F12 0630, KEGG / _ENZY
2.6.1.2 | EnfiSHBBalo8 SXHIRIEoIOft plEagend sendiEyso oL OK eI Hgadiens Bfe 19,

/ Ent anogpa Hiasip@] ¥29 €22 x B4CHAO018, SDS, preferably 50° C, 2 x SSC and 0.1% SDS.  More

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  ¢DNA or chromosomal DNA.

These DNAs 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 denved from human or the like. The term “high identity” refers to
usually 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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KEGG | ENZYME: 2.6.1.2 / Trypanosona cruzi: 506529. 420, KEGG / ENZYME:
2.6.1.2 / Trypanosoma cruzi: 506529.430, KEGG/ ENZYME: 2.6.1.2 /
Trypanosoma cruzi: 510889.120 or KEGG / ENZYME: 2.6.1.2 / Trypanosona
cruzi: 510889.140) as a probe. The cDNA |library may be prepared, for

exanpl e, by _the method described in Sanbrook, J. et 35 al., Ml ecular
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Aspergildus_ory: e .64 1 ENZYME: 2.6.1.2 1 Cryptococcus 20
neoforng%s ?ﬁ@éﬁggéﬁ@%@ggggéﬁﬁgégwhﬁﬁ§$%ﬁ: 2.6.1.2 / Dictyostelium
di scoi deum DDB AX3cit3MateKEMepdrteENZNYE CSABD. dr ALT Jony padas gee dicodieg a
Th927. 1. 3950, . K [ ENZYME: 2.6,.1.2 [ Leishnmania major: LmF .12. 0630 |,
KEGG /| ENZ !‘e‘g %Y&?Pé‘ge F‘@%/F‘éﬁrﬁ@ﬁgerﬁ?ﬁﬂ%ﬁhﬁf‘ﬂ?%ﬁn@ 19 SIS OS60T n?a%ﬁ?lﬁYl\/E:
Trypanosoma. o el 0Las6 420, KEGGY DS ENEYNE 3. B 1.2 | Trypangss
rypanosonma cruzi; : 0. 2.6. 1. r nQs
cruzi: 506529. 430F0rEeiEEne thnpslyetic S.t@.n&lyfxwresm99&%@%@%&@@3@ 120
or KEGGd ENGYMronghy Biplesd (SADD YPANTS n@iL£6dédiin cod ARGl d40ultupN@rdd@ililor m ng

PCR using the oligo DNA nol ecul es as priners to thereby . o
animal cell culture) may be used. These media usually contain aniino acids, vitamins, lipid

factors, energy sources, osmotic regulators, iron sources and pH regulators.  The contents of
these components are usually as follows: amino acids 0.05-1500 mg/L, vitamins 0.001-10
mg/L, lipid factors 0-200 mg/L, energy sources 1-20 g/L, osmotic regulators 0.1-10000 mg/L,
25  iron sources 0.1-500 mg/L, pH regulators 1-10000 mg/L, trace metal elements 0.00001-200
mg/L, surfactants 0-5000 mg/L, growth cofactors 0.05-10000 pg/L and nucleosides 0.001-50
mg/L. However, the contents are not limited to these ranges and may be approprately
selected depending on the type of the cell to be cultured, the type of the desired polypeptide,
and so on.
30 In addition to these components, trace metal elements, surfactants, growth cofactors,
nucleosides, and the like may be added.
Specific examples of such components include amino acids, such as l.-alanine,
L-arginine, 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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anplify a cDNA encoding ALT. Further, by determ ning the nucl eotide sequence
of the resultant eDNA, it is 30 possible to determ ne the translation
region encoding ALT and to obtain the am no acid sequence of ALT. Further,
by screening a genorric Iibrary usi ng the resultant cDNA as a probe, it is

possible to i genom c .DNA. eC| fic the fall ow n pr ocedur es
may be usedpref%r & 1- & b-araiyngt Ie‘& RaFagHie. 3@%@%4@3 deeysgpe.t hghytapige,
expressi ng ﬂ'g]{)tarﬁ@r a&dﬂeglly&ﬁb at Ligfidele, TRNWeudife LMiRIne A ykifie, ﬁﬁn&l‘u@ﬂﬁé eg by

known net hods, for exa the guani dine ultracentrifugation nethod

(Chi rgwi n, B-phepylalaning L-prelva_ﬁs Hesarwe.r [-threamu, 12@ypiapian, Eagoyine epd La@beenet hod
( Chom:zyns Itanﬁnsn%%% %9991%51‘[ é) d)t@{‘%hc 1@05&?7(} é{@lgﬁﬁ)nﬂa@% &)Pur | %a ci@r the

li ke, and t S purl omt NA usi n i Cation
Ki t (Pha‘r mapHaanobenzoic - i, erqab;tunvenayntomm mepyridexapr émddomﬂer epyiidoxinsi ng

Qui ckPrep W&ﬁ}&@gl&%&lg‘%ﬂ tﬁa}mne é,ﬁf&ﬁfo%g 'v?t%am ] B3 % F&ofb é&(} %petferg@aﬁ Ry

cDNA is sy esi zed usin revers ranscripta erna vel

be synt hesi tietin, Uslicecid leotc ®id; Imcaﬁna@mmé Rakems paﬁfa)themtﬂ; pptidusel h)laramlonﬁe rand
cDNA Synt hesj s, Ki t  (.SE KAGAK is.,alsa to

Conthout o Bdaki g A b BER g it Do bRt 2P RRR' Bobsn sk 25w
et al., 10 folige ciiadide, ciiitine tartﬁﬁe hnblS{é e(cikl98ﬁ)c a3hl, mﬂ&ﬁ&eﬁ&@? Fr&&hbl Ahilihe A et
at , NucLel c AClch Res. 1989 919- 2% usin FI' N I'T’ACE Ki t
(d ont eth) dHrgsolsraY 48 R o5 8 EEo Rl rwl%@pfﬂ? gose PE§BRaRlY.agnent

of i nterestglygosBl ERRIRAes 1A ARhBSBlANENGR, PoRkIGh cARAE | MatRehssiim a
vect or %o thereb%lpre are a reconbi nant vector. The vector i's introduced

into a 15 wate, prafegibly, @a|<>h§0nd$ drqnowa:ewu@we&q BT lersseitrgtgferewl oni es
to thereby gff@ien féi‘né’%ﬁlbﬁ@é’ féﬁ@g gj@nferrvceﬁﬂfafe afmerﬁyg,tﬁ&t ;ﬁ)ﬂa?erﬁﬁﬂ ugpfe of

t he DNA of Interest maﬁ a known net such as t
di deoxynuc| ddeiid¢ée b DtTél; mivrcht feore n@trﬂltg,d angy rpirh eregulatorsu c beaht iade sedigmence

of highey e%ﬁ@g%?xha%bn% cﬁ&ﬁ&gégaé&?d% Q@dﬂﬁ%@ag% {a]g)h?sp[aﬁg %%ﬁ&%@?s ALT by

consi deri1 ng on usage in-t ‘be "use

expressi on pﬁewrbﬂm amdxmﬁhgdirogdmcarbbhatd: EI@JJHAOEI wediRess#niol afyl 8BhgseTpmponesB- 74) .

Further, the £enco LT can be nodified using conmercially avail abl e
kits or knoWY lt‘fﬁlb%f;exa%?g?’rpl es of such nodifications include, but are not
limted to, di gesBesides\the dbove e@hpomhﬂsouherenﬂayrfmaddemsedsetmml AémeEs) tshieht dsc

o] L gonucl coL 5 0k, SOREORLLELSCNA L1 AQIEN S B LU S SR,
20  chloride, magnesium chloride and sodium subsilicate, preferably, copper sulfate, zinc sulfate
and magnesium sulfate; surfactants, such as Tween 80 and Pluronic F68; growth cofactors,
such as recombinant insulin, recombinant IGF-1, recombinant EGE recombinant FGF,
recombinant PDGE, recombinant TGF-a, ethanolamine hydrochloride, sodium selenite,
retinoic acid and putrescine dihydrochloride, preferably, sodium selenite, ethanolamine
25  hydrochloride, recombinant IGF-1 and putrescine dihydrochloride; and nucleosides, such as
deoxyadenosine, deoxycytidine, deoxyguanosine, adenosine, cytidine, guanosine and uridine.
In preferable examples of above media, antibiotics, such as streptomycin, penicillin-G
potassium and gentamicin, and pH-indicators, such as Phenol Red, may be contained.
The pH of the medium varies depending on the cell to be cultured. Generally, pH
30  6.8-7.61s appropriate. In many cases, pH 7.0-7.4 is appropriate.
It is also possible to use a commercial medum for animal cell culture, e.g., D-MEM
(Dulbecco's Modified Eagle Medium), D-MEM/F-12 1:1 Mixture (Dulbecco's Modified
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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25 (TAA, TGA or TAG. The DNA encoding ALT al so includes a DNA which

hybri di zes to a DNA conplenentary to a DNA havi ng the nucl eoti de sequence
of KEGG/ ENZYME: 2.6.1.2 / Honp sapiens (human): 2875, KEGG / ENZYME
2.6.1.2 / Honmo sapiens (human): 84706, KEGG/ ENZYME: 2.6.1.2 / Mis
muscul us (nouse): 76282, K GG/ ENZYME: 2.6.1.2 / 30 Mus nuscul us (nouse):
108682, KEGG / ENcNEatvslygthe medjunpmay bea sesvdige @isdiuat ) 81670, KEGG |

ENZYME: 2.6. 1.2 /weapkig Jeﬂ%méwtf&g§,@sksse§9%&%ﬁmﬁ& Nfoﬁélz(\éﬁ@whwﬁ fayl. 2/
Xenopus | aevis (African clawed fraog 444 KEGG / E /y

Dr osophi | a_#Enalvoresse CSAM aF AL)yy CHQ@?“SC@I&(WHS REGhe )/ CultngEd V- mgthedS1 2/
Caenor habdi ) é% and yza
sativa 35 | aponl Oqﬁ?%gggﬁgrs}gﬁh?%?e F@%Ef%%i%c}&%lslm k@m %hgs %“ Or za
sativa japosaimoaphegowith aﬁéhe;@ecantr@te:)n in 43485 PhasekEGT0/40ENDNGEbIP 260 110% At
Cyani di osch KEGG / ENZYME: 2.6.1.2 / Saccharonyces
cerevi si ae: X@%&g’q@@?&%& &}(N%z%gNE 2.6.1.2 |/ Saccharomyces cerevisiae:
YDR11l C, KEGG / EAIZ\épﬁ'opﬁatS clilnie /pend\tﬁbmo@mhlg)qoﬂésirédipehymﬂﬁde iusing glaessyipi i) :
AGOS AGROBS%X{.K ENZYME: 2.6, 1. Ee a al, bi ca &aOlQ 3 KEGG
/ ENZYME: 2. BIF étr?ﬂ%eﬁwaéa&mm

2.6.1.2 / Asparpjibusiallyi duy Mmoﬁhﬂ%?&era;l KE!%td 2 mﬁhﬁyhﬁyre refordbl? 1 day to
Asper gi I us fum gat us: AFUA 607770, KEGG / ENZYME: 2.6.1.2 / Aspergillus
oryzae 00164 KEGG / ENZYME: 2.6.1.2 / Cryptococcus neof ormans

JEC21: CNGO 1490 WaECedp e&N%KMEou@aﬁtuile deviceDIf6it X@mhIeEdlIUdBltElEeS @ Fo:GhRTHr tﬁﬁ:
0232139, KEGG / ENZYME: 2.6.1.2 /| Trypanosoma brucei: Tb927.1. 3950, GG/

ENZYME: 2. 6lapk zukureaeglﬁmaﬂ air i tape clyreidpviess Foculikpatisk t&ww&@& deyice; ap
/ Entanoeba Qigip lﬂ\é%éofé@% 08%% Gg@%@ L lyEoEer %rll}%Y%urezdtec% 2 fiafded TRERGpe

hi stol ytica:” 24.t Trypanosonma cruzi:
506529. 420, ckmaalevice ENVNE: fiter G/pe clture crewq@amélom@tﬁﬁw@ cultspaBige 43BckadEGG 1

ENZYME: ;2. Gn%d%Péw}tﬁr C@{%@&gﬁ%ﬂ% ger s 10889. 120 or KEGG / ENZYME: 2.6.1.2

/ Trypanoso uzi: fingent conditions and encodes a
pol ypeptide funct Colat h;ayéaqmenfaﬂmdtbytmy cAltTie r&thodmyle]mtts bascideutliuom Sedetmtchbe

DT 00" 2Lt ChERHIRY LIRS R Bl B Yyl st o
exanpl e, 42F&d-balchxcuBiie 1aﬂxdreq;>rat%r&DS pr eferably 50 C, 2x SSC and 0. 1% SDS.
(I\:/g:lgi P :' g;gr ?2:‘ gr W&%Q %ﬁédlﬁp%gt? e pro agcr(])?dmg o e rr?e?lllo%céfetgé pres ?msizteﬁtlloqlgent

20  has a biological activity useful as a pharmaceutlcal, 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 injectable

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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exanple, 65 C, 2 x SSC and 0. 1% SDS. Under these conditions, as the

hybri di zation tenperature is elevated, DNAs with a hi gher honol ogy can be
obt ai ned. The above-described DNA which hybridizes is preferably a DNA
derived fromnature, e.g., 25 cDNA or chronosonal DNA. These DNAs i sol ated

by hybridi zation_techni ques usually have a hi ucl eotj de segquence
identity wi Tresn 2aclati BiNYRAT SEINY ’?ma@rm%ge gﬁi]d&ignt%ﬂﬁéﬂiulﬁ?n-t Helternagaely. e

DNA encodi ngedeTiridl Sehinelaydes wBedNA dm@fae&@ £ 08 Sfohm PAh)RERt Hidfdlved and
functionally equivalent to the ALT derived fromhuman or the |ike and has
hi gh i dent i fapongtifuiedsprionte vy ehsamnlerpolithrexsipren apafildr frecaprdriinginclade sugar | i ke.

The term " hij i teh Ly : % or nore homol ogy, preferabl
h {5)!1% i shdcharideS b&hSis Hégvxif/tﬁ glgt!) /glﬁcc%@. 0 gy, p y

98% or nore , hore prefer _ or nore identity. The identity of
nucl eot i dle sequenEdectivayloses ofl hegrolyipadle yaydiegppiaphiatelyBelagtd dianting onrthe

Al tschul, P . I 90 5873-58 S | S

al gorithm E’}&ggrf Eﬁéﬁb g&@ﬁﬁges t%@?‘kf?hedgE?%S%ﬁ%é%%e%(z]gﬁ%‘é%\% | g%ea%g (0 /&ItﬂFéschul
et 35 al. Jpathdnt, theBiewdrity aflthe dB&sd k.  Fad &ampli) evhen tiel pobipepleleseenieglggisarar e
anal yzed by 0 ,BLASTN based o LAST, par.amet.er set as e = 100
and or di ongeiboal e S g AEu Bt B € Qe in A RS O TR <
melt hods a(rj etd<nmminb gpémﬂ(fg@fbémd ! il pler diﬂfnli’ihi@ﬂ:r&tiogOVAltemBﬁxg@y@ﬂbsgmf@fOlﬁlOdg@j _redd
pol ypept | de e perforne trans ri ng a.gene encaodj n e _desire
Dol Ypept? demTehagy anBiabr 6l Pt PURG: y TS Bs SRECLAC ploge b BitabiBied FaHENor t or
and CSAD or rfeds. and cul turing the resultant cell in a medium Wen a desired

pol ypeptide is produced using a cell .into which a bicarbonate transporter
gene and a CSAD oRhapalypentide gy erpsannigtercr rertheragrelly of paresterale hut prentiabier of

the ~transf gumfifsududl is prerARAl CSbEcANIRPfiBiof FIE, okihid SABEA Smlsri or
gene and the transfer of 10 a gene encoding a desired polypeptide is not
parti cul ar | ytfaverious dinjestigpe n wtramuesylan ginjectiofe s intagergoneph dpiestths, nswpcuianeous
transfereed: : e t r : i car n - ge CSAD
o CALT §ne  TATE, oy VRN Ry RRR bk B ARa e o el

ALT gene napdbeistmarsindthelkeabiayere entvperarednsf er of a gene encodi ng a desired

pol ypeptide: It i so.possi:ble to transfes. a.bicarbona an ter
gene, a CSAD or Allfﬁg‘gteﬁ%m éﬁrz‘ffnggng et deig (geﬁc‘gféﬂjrll él g%agéa&&g%%fe%ﬁ%/ B@%ﬁ il’néeal
si mul t aneoublcgrbokatdiradphionabda tramefisied MNA egeedmg castEibaR1bnic Alid dgarexalast a

PR W RN, I PR T T A
pluralipy of vect ®ign 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, 3T3 cells, myeloma cells, BHK (baby hamster
kidney) cells, HelLa cells and Vero cells; amphibian cells, such as oocytes of Xenopus laevis
(Valle, et al., Nature (1981) 291, 358-340}); or insect cells, such as sf9, sf21 and Tn5 cells.
25  Amoung CHO cells, 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 wusing a cationic ribosome DOTAP
(Boehringer-Mannheim), electroporation, lipofection, etc.
As plant cells for polypeptide production, a Nicotiana 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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For culturing the cell which strongly expresses a bicarbonate transporter
(and which 20 may strongly express CSAD or ALT), nedia used in conventional
cell culture (preferably, animal cell culture) may be used. These nedi a

usual 'y cont ai n amno acids, vitamns, lipid factors, energy sources,
osnotic regul ators, n souer‘c }pd pH regul ators. The contents of these
conponent s ée%t‘fép?rﬁ Iy ergo %@(Bﬁuﬁﬁ’@?fo aci ds 0.05-1500 ng/L, vitamns

0.001-10 nmy/L, |pkfl pfahRfs e 208, BE/dh@tloﬁrt%ths %gﬁg %ﬁaeéal%gugéﬂe knB®ADL i C
regul ators 0.1-10000 nmg/L,” 25 iron sources O: % %I%at ors

1- 10000 ny/ Epec:tﬁCaﬁeiémprles af su@hlb&ﬁ&ﬁtabce(blsmb@ﬂzerdl (snﬁv/ag QP,fIaﬂﬁfa 103) 5800
nmg/ L, growt B,50fagkeks 0.05-10000 g/L and nucl eosi des 0.001-50 ny/L.

However, the contents are not limted to these ranges and may be .
approprifately selecpapapsgenatioded by atdeae of peerest mayebecaitdinadobshrarséirminged,

the type of tl}te&eceﬂ§ %‘[{1 ﬁ% %ﬁée 48 ﬁ{%}és{j&d ﬂur\’ﬂ‘%it?e 8‘5}1Sf0§1\%k njri]celﬁ?ﬁi %1%}%?2:[‘}160 CL}ltli]Fes €

conponents, ‘trace surfac
nucl eosi desmagibd petiernied by kmayn mectiamid e dForSpemplie] as eoudinpd Eethddr sumhl @lisponent s

aspart o Bein e g VENE B0 o ERRLRRRBe viee T BRI A Bptemgn

gl yci ne, L- hichtas tﬂtﬁle:alﬂsexiu&pmmqinm behrsé@jutﬂﬂye A!lxeﬂnmsven@ serhmrf&temnnnen@ay

L-ornit 35 _L-phe rolin ni ne,
L-trypt g‘i’)hahe perfereds Ay wﬁﬂo 58 pre@&abb aout 55@9 i i s, usually
L- ar gi ni ne, érﬁﬁﬁ]@@ra@gtb&ﬁ 3d—4(&€pﬁ)’itaﬂ)6utal35-2b0 ho&s’StI!friﬂeesbar@ﬂéélééExr&ﬁt of the
L-glutamc aC| d, glycine, L-histidine, L-isoleucine, L-leucine, L-lysine,

L- met hi oni n&ediupm, %@W‘If’&ﬂ&ﬁﬁﬁ‘@ﬂaﬂ?%ﬂpﬁb L-serine, L-threonine,
L-tryptophan, L-tyg ﬂ’ﬂ%'oﬂﬁrﬁaﬂ\g z_lanZ‘)l r&ﬁxctloﬁ’ r#s%msnrﬁvlu(ﬁme @8ind aﬂlfﬁ%'o? Blants.
biotin, folic acid, lipoic acid, coma nicotinic acid

p- am nobenzdigsneefi ldteretsbzls tausfarpsdrinto tiesnanimals gy planis ifapmﬂwrthﬁ:pﬂlmem& in the

pyri doxisne fl hel ) or. ke B12
and asc:l)é?bl %111] élglf g&m ref g‘gm lfddﬁ%? ?P{Eltni he ‘FB éﬁ%ﬁ%cp' IPanl Thgglerg?’ AT &

ni coti nami deseddaaltemmduwrmdtdmanﬂsal;plpym doxal hydr ochl ori de, riboflavin,

t hi am ne hydrochl tamn.Bl2. and ascorbic, aci.d; |ipid f.actors such
as “choli ne.chi or PN Sl P PR b D LRl wiRE by

chol est er oI or pmafter@dﬂt,yplg,chﬁp neouke anblcattiediaay daergl as alanmess (‘%ﬁdah(}aser

| ucose, and f.ructos r rably, | ucos osnotic
Pequ ator o SEECAREY ZB5eTRSonT chamiation; Loah L ER Btk g0, S
nitratezo preﬁlﬁfaabh%;bemaj um chloride; i ron sources, such as iron EDTA,

ferric citrate, rrous chloride, rric chloride, ferrous sulfate, ferric
sul fate, and ferr%’éStﬂF‘t%e&?é) IB‘ieE‘fF‘efsagl tg & g51e er@ﬂqhag.adgcﬂ epe eroRcedang

ferric citrah@ren®nth REIK ?s%l{ at Qbst B@hﬁéﬁ) 3f§ thQehyy E}eé erﬁ/ﬂlsﬁﬁle%&@r banpie,
cal cium chl aori de,” sodi um di hydrogen- phoSphat e, PES and
fragment containing this filsion 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. 1In 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
is 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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preferably, sodium hydrogencarbonate. Cul ture nmedi a containing any of these

conponents may be given as exanpl es. Besides the above conponents, there

may be added trace netal elenments, such as copper sulfate, manganese

sulfate, zinc sulfate, nagnesiun1su|fate ni ckel chlori de, tin 20 chl ori de,

nagne5|un1chlor|de azg di um sub |I| ate, prefer ny,
S

r, sul fate, zinc
sul fate and™HEH&EEsy gegp Plang Yigpifana té“ifﬂ?H W%‘étﬁ ﬂ’aﬂl‘? mpYlaBhi ¢

F68; gr owt hpssdrR@t OrThe ogxpﬁlbhc@sofnﬁfé@@maﬂaﬁt obtA1sdd fr@m leR29 BbthRApthnt! (Firah,
reconbi nant | EGF recorrbl ant PDGF, reconbi nant TGF- a,

et hanol ani ng'ﬁymaﬁﬁll @“Fdelm@‘éﬂﬁl Lﬂﬁ%é%ﬂﬁtlé%) retinoic acid and putrescine
di hydrochl ori de, WB@E@[E@%M@ tlﬁl@% eﬁeéaﬁ'%tlﬁylatﬁf ﬁ@ﬂﬂQI}@msﬁﬁ A Thd ML Qﬂhblor' de,

reconbi nant | GF-1 an escl ne hydr ochl ori de; nucl eosi des, such as

deoxyadehosiam 1t%i@@§$5¢§y(ﬁlgd|m@ilurd)ecmglgu@ﬂé@tﬂ@ Sl&’éfémﬁélb’ri@lre @94 ihgmegeneous
duan as ot r BElvHEpiEk MSotasich ol A6 B FAMBHES & 8RO SR e cOehRndl ! o
pH-i ndi cat orsslatlemahd amfwaemotnefk@ds fam;y)lytpeptabs;t@drwd not'l‘llimltqn!Hnamth@ nmEdi um

ari es de end ce t ur. Cener

oot o o6 e 2 bASidEE L eSS et iR RO ol sl cPliin i BirBipdidh 17
todyfsga a COﬁPﬁE}E‘;EL?|t0ﬂE¢HmtéMqam mfth aebﬂxromuﬂogmlpﬁy celugms ﬂtdbEMltrz{ﬂDrdtbﬁcco S
Modi fi e e I tur ecco’ s

Medi um ?%u Fing-oyly xtr%ffc&“éﬂfﬁ) Wlép % cﬁ%@ 108\ it | § V%nﬁ»ogﬂ-ﬁ iy

Si gma- Al dr i@ 3DK- el Ao Rireide | areo:e%& hoedisClsbelédtmy fok dal IS
(CHlOgv 35 ?ri\i}lil?]a()ﬁ@&%%?{}fl c)16 PF- ACF- CEO (Si Sl?ra AISdrl cﬁ) or ?Eﬁ%el ?aggls 42

Al t er nat i velr‘iPrYS’t' EaURHFSm nay be a serumfree nedium Wen the cell which

strongly expressegxan b§@ﬁb&m¥1ﬁ Elﬁhfd@f i deﬂerﬂoﬁ@h $6 QRHadg
express CSAD or AL% %hs CHO ¢ Oérﬁﬁﬁ,s i ﬁl}d be cultured by neth Elodes

known to th@hr@H@t@grapbﬂ hiy@mplm&)wawommgra@w@@% fl&ratlmteéserrélawcn@at@mmfm ed
usual | y ahas f Oto
20%. it &7 or e B RS e ASEEIRADEPRIGR Pl kP CHRR ARG A
appropr i at e LebdratoryeCpasd bhnlﬁairEcbrEmﬂiuRn@/IwImksat raladCtpidI%ppeg)Hadmr dgbargtorthe

Ce ot AL Y ARG AR EPAIALS BB SO, WY
day to 2 norhiomatogoaphy, porefxemple) I;]PLC,OE%L(I @tc. 10hd presant veionhalsoesiheles those
cul ture devPBPemferEy pReiisERARE oA 0% o0l fure 112k type
cul ture2devi ce, aBefore 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 protein 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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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 device, a packed 15 bed type culture device, or
the Iike may be used. Culture nmay be perfornmed by any culture nethod such as

batch cul ture, fed-batch cuylture or cont|nyous uItur . Preferably

fed- bat oh clPRIPE Br woRes Alsiemen Perse C?Lala%axc Paingeti(Aiio FXENEeir e MY mor e
preferred. Wefethe pol ypeptide produced according to the method of the
present invention 20 has a biological activi tE useful as a pharnmaceuti cal,

it is possible toUppsducamerpifamhasbivee QUICEyClonkichhi Hilemtper Lhoptoriss. wi t h
phar maceut i Eﬁgl % @@&ﬁiﬁﬁt@b&? Anftn’ Eﬁfhﬁn (Q@q? tgbf{eegerﬁ'ég frdl? ranh'l.hlﬁéﬂ Ngerl WAL @

prepar ati on eci fic exanpl es of pharnaceutical 'y acceptable carriers and
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accept abl e, , rr

car ngyvi nyﬁ%@%’@%@? 0 glglrvﬁag{f{y}ﬁepﬂ)kcﬁghﬁ ut Blg@sg% \lﬁhn#y éggl u%{epﬂ?pg?:nre)} at e,
sodi um al gi nbitieed had swtatiohult] @gld estes mrn‘he (seqdamwml[éiﬁ?lbas&sa(tzﬁﬁg,sﬁdhmﬁﬁa,ect| n,

met hyl cel | ul t Ar abi ¢ iR
agar - agar , @73 ’efﬁ}l ’e?%ﬁg ?fi&fc C&m CP ﬁa‘edgf@ ?{?inﬁrd&?@llgﬁlgdlagfg'drl,
E)ats 'rA\ ;)I atum d;ﬁfaﬁf fanm;)o stxlesar(?a%IaIE@‘M \é’ﬂ&%;}i{&%\@m Howmmabhcsmuanp@d)d@um BI

, nni orbito act ose surfa n at are cept abl e
e phar MicetbRid DR 45t sas DAkt ot HHpRE bl | dreatarb R
above- ment i mﬁdl)ad@lgénbws uSddFad a&ll hoduRitiol &N ARY ¢ de;@@amhar@aﬂlh@r dosage
formof the therapeutic of the present invention, but are not limted to

those |isted above. For exanple, when a polypeptlde is used in an injectable

fornul ationfg ﬁaﬁ?ldoﬂlf ! Rb%@seﬁﬁ'tﬂ@%&urﬁ%f rﬁﬁbfbd?@ FbERALY B¢l 1ﬂtfbdﬁctﬁﬂ| eNkurgdch as
physi ol ogi cal, sal i ne, fer or a glucosé solution, and then an

adsor pti on PHARBich @i?geﬁg@ﬁ as Tween 80, 43 Tween 20, gel atin or human serum
al bumi n, sy be adﬂg‘ldﬁlﬁ%E 730} ér&@tc\m,ﬁl ﬁ{&f;}t e%e)ﬁF oft mfe& eperRdbbGf goent

may be used to prepare osage torm ve reconst tut ed

prior to usé&xarmdanp(vdechofs ltemna@ﬁt pqileén%EDsBH}zg-AiEdr(ng éézed @Pwﬁﬁl i(Figl 3ide
doses of tnatssBBRREEMAE IS SRR bET SheIBREn B AR
type of t heembsymepplamds thae did met qbntmhethellﬁﬁh@ne cjwhleh twasaoltelnet bprﬁment ed,
(e age of B LBy HISHERHE: i S OB RTE T s oS gy viem
anti - gl gpi Cﬂbn&ﬁ:hﬂhbdﬂtohés 3&d. atd pSVWdhﬁtllzﬂasﬁudsé(M€CONo 8701} andJtheh oerﬂ(ﬁﬁ}(g ng
8%&08{)08%@’ cﬁ)@ gexpre? (130rn auqungs mfr%;[nr 6}[ (Ia Ocrzlonst'?\luc;[teedr np éslm\{gsl)ywe?e dlgt%oducgd nto
anti-glypican-3 antibody-producing CHO cells as a parent strain (see International
Publication WQ 2006/006693) by electroporation. Then, strains that exhibited high
proliferation in static culture in the presence of Hygromycin (200 ug/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 AEl-transformed cells that
proliferated at a level equivalent to that observed with control during shake culture.

30  During fed-batch culture in a 50-m! shaker flask under the condition of 2 x 10° cells/mL in
an initial stage, the amount of an anti-glypican-3 antibody produced by
pHyg-AE1-transformed cells (four strains) on day 12 after initiation 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 AE1 expressing strain that produced the largest
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10 ng/ body may be sel ected per patient. However, effective dose is not
limted to these ranges. The pol ypeptide nay be adm nistered either orally
or parenterally, but parenteral admnistration is preferred. Specifically,
injection (e.g., systenmc or |ocal adm' nistration by intravenous injection,
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K-1 (Pr Nat | d USA 1968) 60 75).are us it h articul ar
avant adl DR R AG BALTL rxb TR whibiso (P ohinSh antt il borRBetouté' s 1
especi al |y piigise(eight strhing)r Mt ex@fesgafd thbecNAInbdgded nayibeati Kiglonpelsatxet: i nt o
a vector |nt(i the host cel er.for.ned b such thods .ag the ¢al ci um

phosphat e it aicheorpgr %P? of@niiagy By St g Senyryval deteonlc

ri bosone Dofeﬁ%at&l%ﬁﬁu% '11{15191&11'\@19[%%5135111116&&&& ERBRLALY @ '9010IS CARMEIC I HNniti§ C.  AS
pl ant cells forﬁg% %5 tide production,, a N cotiana fabacumderived cell is
t

known as a Pégs d%?’FRS‘PﬁS@QS%“@W ditnet Wagls}rﬁbo%@ §‘ﬁ%‘ﬁé@fﬁ]édgrﬁﬁelb al | us
cul turegsAs amBﬁmgaf aﬁtﬁgﬂy@cm aﬂ%d&@%&dl&iﬁmp m@w kQys, wgeos) fan@ SRAATERLES

i ncl ude yeast bel ongin genus_Saccharomyces, e.g., Saccharomyces

cer evi si ae, higher W‘éﬁ#ﬁﬂ’i@%rﬁesifﬁﬁdi Olbgl&aﬁbthﬁg thegconigal @gp@@rmggm@ﬁﬁéﬂggﬂmﬂNUs
Asper g% %ﬂt ‘s'?ralﬁé) O%%"é% th @ %é’g%toﬁhf{h%ké@%re pr ALt g}rrg%/@]h?ggf usi ng

bacterlal s are \ ecl fic exanpl es of such
i ncl ude E. c@%xprésmlghstlamwR@@mLHBQ&a@reSIBg@m)llnarﬁw s@eios)| producsdihd Jargest 5 The

Phese cel |50 of i MR AEHe: Rt SR p AT RRY PRISHBIGGAIGAIR 1Y | |
vitro. The ¢hel doutred AELl/pPur co-expressing strains (elght 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/ALT1 co-expressing strains (10 strains) in the study using the shaker fed-batch culture,

was subjected to fed-batch culture in a 1-L jar (10 x 10° cells/mL in an initial stage). Then,
25  the amount of an antibody produced by AA53 on day 7 of the culture was found to be 1.9
g/1./7 days, revealing that AAS53 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/ of an antibody on day 21 of the culture (sece Referential Example 4
described later), produced 1.5 g/LL 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 a strain
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may be perforned by known nethods. For exanple, as a culture broth for
animal cells, a nediumsuch as DVEM NMEM RPM 1640 or | MDM maybe used. A
serum suppl enent such as fetal calf serum (FCS) nmay be used jointly.

Al ternatively, serumfree culture may 10 be performed.. The pH during
culture is preferably apout 6 to e culture IS usually per formed at
about 30- 40@%‘? 035%‘8&“‘31118 wtl%cﬁﬁ% antjbody, gsiag 25,41 P‘é%gé’c%?%‘?ff?m%g'oﬁtﬁ‘éﬂ
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production sgstems i ncl ude, t hose usi n% ani mal's or plants. ene of |
interest is ?raﬁté@@rth@t@xmhtt@ l@l&'@e@@h@fﬂ muns stafic ultEretin thed)r@ﬁﬁw Elyeranycin
polypeptide I a h I tide
is collect e&i ng{g'v}ﬁlt) gvge ?ne WS%?‘ as Eﬁ@p thrn é?%%lsgn@kﬁgjgshﬂgﬁgﬁgalniﬁ sl_&%?so

pl ants. Whewewndstublished aeamdEd/D¥B &I hesblcell lpy adagVian methpdt edwtiilhoRuantibedios e
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et o vi cireRpn PR e B B0 g WRCREL TR, RO GBI Wb AFRISREGIEDC o
manmal s ar eobtzimed tyr amglgew’llccloﬁﬁganlAﬂ?dl-SﬁSnﬂmsb@btmn@!d waFi crapable afglgeyeld
e est abUie Bt S60R FREGUIE, iy BB MU G Y 11
fragment COféd&jatUhmgluﬁrBlnSa im-ﬁa:cquge €:llb/ali 1ﬁ]aﬁ¢ﬁlﬁzﬂ stagé)(lwa% 3ngL g EfdRwan Fi/ghl ch

|t or o510 Cor el s S er PR oo PR c5bls s Bt Jra P EBERrIST AL borm

fromthe goabstwemsc L».Eamxaneebvetr@sotﬁmbxeqmr stalfilery Qésk @@ﬂfcbrﬂﬂd bﬁfsubdﬂﬁuﬁuﬁg'ﬂlﬁlﬁgem c
goats. In order to increase the yield of mlk containing the polypeptide

produced byWH@‘?@aﬁﬁb@ﬁRF@S‘%ﬁt@ghlﬁYﬁl%nes may be appropriately adm ni stered
to the transgeni ghgqede &Eﬁﬁf%\;ﬁg&t ik tl‘i‘et efdct 1ofEf>ht%dE€ﬁ<§H‘8f 9193&11118%) ac%s?

699-702). Exanples of insects be used include silkwornt In th
case, sil kmmswvebd)qﬂsbefme@@dé@er\mttqdugm@rfwam@@dm@myl ng a transferred gene

encodi ngzt he poly t be
obt ai negsf rom-t hemggh}eg% Vghﬂ%leéaﬁe se}pPE%troam %ﬁgﬁ%&ﬂﬁﬂ%paﬁé %Tﬁé&uﬁlglgt?r e
(1985) 315, pﬁ@@mgaﬁprefﬂabhfhelanmh@y) when plants are used, tobacco can
typically be used. When tobacco is used, a gene encodlng t he pol ypepti de of
interest is inserted-into a plant expressi on vector 35 (e.g., pMON 530),
which is t h&leﬂ:remmkﬂ?e:ampli 1nt Gloainpadt @iOutelsDetivedsHAgstabOgstene sulfinid Scid

resul tant - BeettorTam ConD A Gt BisESing B 10 'St ai ned Trom
| eaves 06 this plant (Jotal RINA wis ex@Gactblhfrein aati-1L-Eeteptal. anlitotdyqpodducing @Oy 24,
131-138). (A CHO DXBI1 cell line into which an anti-TL-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 CDOI1
genes were obtained by PCR using as a template the cDNA fragmented with three restriction
25  enzymes, Sall, Xhol and FcoRI. 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 1ts homology with other
CSAD or CDOI1 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 1s shown in SEQ ID NO: 4.

35  [Referential Example 2] Construction of a hamster CSAD expressing plasmid for
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The pol ypeptide thus obtai ned can be isolated fromthe inside of the host
cell or 5 fromits outside (e.g., nedium, and purified to a substantially
pure and honpbgeneous polypeptide. Isolation and purification of

pol ypepti des can be performed using conventional isolation and purification
met hods for Boéﬁpeptides, and are not limted in any way. For exanple,

pol ypept i deSMCINCIEeleEHINt ed and purified by appropriate sel ection and

conbi nati on of VBgisdtisg aoORbSkaREudnEE BN tHEURSsted WHNIRSwWhE GITRESBARR dlled

col umms, filterﬁ ultrafiltration, 10 salting-ou ipitation with

: . preci
sol vent, ex{PAE)i gmevshtsnedoby R chordng aﬁqf%iﬁf}“aﬁ iﬁ?ﬁﬁwfﬁprle@i EMMthrerRoter
SDS- pol yacr y.a8d8e BRSSPI EIhPwad SaghReENr i ¢ focusing, dialysis,
recrystalli zaI{%iEQS%, pgt?ll(r:leeﬁExappl es@?ﬁ cﬁvrv?)mat ography include affinity
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gel filtratj 3 = r , Rt ogr aphy,
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and gl ucosi d@seK) | Kuttthie Wwiseseitasi NPERL LS of 1R EPRGERter Merivade ALT1 I8t Gelwhi ch
DNA has been 25 transferred" enconpasses not only cells into which
exogenous DRIRIREHOheen incorporated by genetic reconbination technol ogy;
but al sgscells in which endogenous DNA has been activated by gene
activation technolo (see, for example, International Publication
W094/ 12650) [Reicrenial Tosepmis $i dncreteainpAatieddy Sisid dparastiig of dlumen varbaenous
DNA or tramﬁ&g&%@ﬁséﬁ the DNA has been initiated or increased. 30

e

EXAMPLES Hereln ow, the present invention will be described in nore
detai |l with referByadding aKohak feqldnomiortbe osamAkBl. obitainsity dlehingsin Refeehtivhat

t hese Exanp r r,oui d ly f | stk aty pres I;NV iLon and
ot for 11 mEtHgeenBVEd, Sakaf ik Gl AT IR, WAL ESE Thrl BHGRb
20  expression plasmid, was constructed (Fig. 11). The pPur-ALTI1 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
25  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 pPur-transferred cells during
30  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 1-transferred
cells (four strains, 12364149 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, apPur-ALT1 expressing strain, and P41, a pPur expressing strain, were each
35  found to have produced the largest amount of an antibody in the study using shaker fed-batch
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[ Exanpl e 1] Coning of a human hepatic cell anion exchanger (Anion Exchanger
1, band 3) gene Using a commercial Human Liver QU CK-Cl one cDNA (C ontech
Laboratories, 1Inc.) as a tenplate, an Ani on Exchanger (AEl) gene derived
froma human liver was 5 obtained by a PCR net hod. The gene thus cloned was
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(Fig. 3) ﬁ]d as CW pronoter expression plasm ds. The pHyg- AE1
or pHyg e\;\ng’ ess(? ds that did not contain the AE1l gene (which was
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g/m) were selected er anplification, a total RNA was prepared from

t he pHyg- AEflasks {amingis] C@lhdeﬁsity@fslﬂrhllﬂiceﬂéfﬂﬂﬂes?hh@ﬂmmwakél angibodyi gkl evel s
were sejgct egj7 ¥S’P‘m qVBFTHERY rﬁr&&y% célls, %éré%T‘éé?ﬁreEﬁ’r%e cellQfont N€

anount of antl oductlon t tra rmed a control
(four straida)4 aﬁﬁie fShﬂlner gﬂwaﬂ wes significantin higier ﬂlalaﬁlgf off Frod/pPet tallst Hal 6+29
proliferat egléﬂ,) a( gﬁ/% | valent to that observed with control during
shake cul tur 30 -batch culture in a 50-nl shaker flask under the
condi tion of 2 x I@%l,cxeﬂllb]shmm il T/ABTI rooteixplessiriga gteain tthee pmmhmed theef laegest

anti - gl ypi can- i b uc AE | a r | | our
strains) onalag'ﬂ}lt fg ?’@ggdf@g? F@ﬁ%ﬁxﬁ? Q{c%%(pgeﬁ%?géﬂé[{} rﬁ‘%& gz'ieﬂﬁ?‘ﬁ Tant | y
gr eat er 20 hathetshaly upihg dhecshdkddedpbiteh tulmns was sitgectsdl tb fed-baaeh cdfureinras) L(ar- t est :
P < 0.05, FI %’thliﬁ cell density of 10 x 10° cells/mL).  The antibody yields were as high as 1.3 g/I. 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/T. on day 21 of the culture, which were clearly higher than

the values for TPOB (656 mg/L/4 days), which was a control strain that produced the largest

25  amount of an antibody among the TauT/pPur co-expressing strains (2.4 g/I. on day 10 of the
culture).

[Referential Example 5] Cloning of CHO Cell-Derived Hamster Taurine Transporter Gene

Total RNA was extracted from anti-IL-6 receptor antibody-producing cells (A CHO

30  DXBI1 cell line into which an anti-IL-6 receptor antibody gene had been transferred)
(Japanese Unexamined Patent Publication No. Hei 8-99902) and then cDNA was
synthesized therefrom in a poly(A) dependent manner. Hamster taurine transporter (TauT)
gene was obtained by PCR using as a template the cDNA fragmented with three restriction
enzymes, Sall, Xhol and EcoRI. As PCR primers, those containing the 5’-end and the

35  3’-end sequence conserved between rat and mouse TauTs were designed. The nucleotide
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35 Then, using as a parent strain the AEl expressing strain that produced
the largest 47 anobunt of an anti body anong the four pHyg-AEl-transforned
strains, pPur-CSAD or a cysteine sulfinic acid decarboxyl ase ( CSAD)
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strains thagy %ﬂi‘l‘ ?ﬁ?fﬂeﬁlt@%ﬁrhﬁhfaﬁ %@F 9‘3% 1d@nt§%)a§t' étééif tRat! H&nﬁéﬁmﬂesence
of Puromycin were sel ected ter ar’rP fica a tot RNA was
prepared fr @mttmi@os‘qermthﬁ tfﬁﬁgleﬁbri’écf@msmén 4)AE! / CSAD Co- expr essi ng
strains 10 (nine strains), AE1l/ALT1 co-expressing strains (10 strains), and
AEIl / pPur co-expressing strains (eight strains), which expressed the newy

i ntroduced {Refersntwl Eramgple 6@V dhicseasever ¥iabkdladicDemity ddhibiviop af &dctite Produeti@mount

f ti bod t . t . | 50- nmL
chaier 11 act e ERaten o 38 g oy RisSrep oftrerp i RRMEFAPAET ' <1 g
t he AEl/ CSAD co e@M‘éqﬂ)m@teﬁ tekgresion( plasmeids pied/ MayT S\l‘a@mdstﬁic’@ﬂl fri arﬁt 0 | by

greater anti - gl |can Ctl o est P <. 0. 05,
2ot 6y 1nq adbinkPrdamiiepte et o iershiahel TRF ideaf O %womwy 6)
than the comafefénuﬁEEmmé ScoCRKPslesiadntle FHyeavitholt SpIg T80T & ME)T géhedws 10 at
the | ate stage of é}he shake cul ture. Anong.the three kin CQ- ex eSSI ng

strains, AEFRAYGed by clegiprasaion dnte thepapet ft&aen At glypiean- %w&@eéﬂéa@mna

amount  of a@elﬁgbé mzm@mﬁaa)anmlapgarecnw bf Bxph@Siof iphld-gaftetiéd %1%% e ¢ han
t hat produced by 20 the control AELl/ pPur co-expressing strains (eight

strai ns) onPpessficg obhygrRayan 4@ ne/ed), Bhof the sably gvoaving celleyrains werg exprnded g
7). Subsgequ i r the of

(1497 rrg?L/ gﬂ&}g’r u“ﬁ“@%ﬁgr@y‘%gdp%@mm RAPE byl Braled? Sl Q%L%Hﬂr# s

AEl / ALT1 costeaupﬁr@gg icpafirgred 40 wg)rf(swalsT mrmsyonglﬁr themeths pareyt strainriy thm@acg\lﬁaiker

fed-batch c € 1 the VAR t in 1- a;EfI 0 X
105 cel |l s/ elhﬁ)daﬁheiym tlezllégﬂeﬁage%; %gﬂ(lgg tfa%’gt‘élg%r%ulgﬁ of ]g'r? glr? bo y}{

produced by emaﬁoorieMny Theaé ttahsferoadl ¢elis €7 Mamﬁ)owanjattmt Be tﬂne@ laxgéﬂ_ith dizy s,
reveal i ng th

short-term %’EH Stlr(‘1 ,1_;1?) %%Tl logotﬁ% |t€&3€tfﬁggl[rsllﬁlgtvger%§léf? qﬁgb ALTl

CO- expr e8si figl- lmmamnuxtehmso nflrshakec 8akks wathghlinidhl b damwbﬁdy( j03 cdlagmm f the

culture (se nt| Exanpl scr.i bed | at. pr aduced /L of an
St | body on caig obgiie G SR iRt Fou Yidtnd i aan Bl
greater amyfldseh tt@@e gflﬁnsb@éiy cofipareds N@h batth ﬂﬁtdré’l aRowkBeshifitk] subdfafces Redic e,

AA53 is considered to t?e sui table for q{actl cal  productiqn.
as lactate accumulate in culture broth as cells grow and their growth 1s inhibited. However,

the viable cell densities (9.28+3.27 x 10° cells/ml) and lactate vields (1.54=0.20g/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 vields: 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. It was confirmed by flow cytometric analysis that
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The above results show that cells capable of high-yield antibody production
can be obtained by strongly expressing an ani on exchanger (AEl)
artificially, and by strongly expressing AElI and CSAD or ALT1

si mul t aneously. 35 Also, the effect of strongly expressing AEl was shown by
construction of a strain 48 capabl e of producing an anti-IL-6R anti body
usi ng an AETawkiramsigrred ditp celd avas gxprsesing BT molegiles o ther eollaepbrapst Thesq
DXB11, pHygredfits s(lg%e@t th@lby}’@tﬁidizﬂfyre@ﬁl‘éﬁs‘ﬁ% I B GGt @Ii)s%c@éilt)lﬁgo raisyﬂl?éﬂbotéfti?ﬁ' ns

t hat exhibited _hlcgf proliferation in static culture’in t presence o
Hygr onyci n of @tibodygprathycingesells ans eseatesirainatanpablepipnhantedantibedy nreductioexpr essi ng

human AE1 at Hhi ghﬂl%}éﬁlﬁ%&é}e‘s‘i’]‘ﬁtﬁgg_@ ﬁQEﬁt%@@fEﬁﬁéns%Flg '%F’é%c@éﬁteﬁgda‘einby a

TagMan met hod. Anti expression plasmds were introduced into
t he AE1/DXBby refiseice irethbis entaefyt AE1- SO8 was obt ai ned by single cell cloning.
AEl - SO8 t hus obt ai ned was capabl e of high-yield production of an anti-IL-6R
anti body, and the anount of its production on day 14 of fed-batch culture
ina lL jar INDUSTROS. ABPLEKJARILITY an initial stage) was 3.0 glL as shown in

Fig. 10 12. It has, been confi.rnmed that, AEl - S08. capabl e of high-yield

anti body pr Oductiihe]&Iﬁﬁnpﬂgentlﬂggstapg@qaﬁlg,to @ﬁ?%?ﬁf??g%?pgd‘%th stable in a
stability test perfornmed by subculturing and naintained AEI expression at

hi gh | evel s est that the effect of introduction of an
AEI genl(?acthESIﬂJ%é@hO{\f&gﬁ@a%{ﬁ% re and after introduction of an anti body
gene. 15 Thesppgpalh: invention can be applied to all types of cells capable
of producing a po%épﬁti de %(!Lgr eferably an anti body). [Referential Exanple
1] O oning of CHOSEQIID NEK il dhewsithe tusieatige sequsacesef] # gpriecensedise hywan/dxy| ase
(CS AD) and @ysiehirfrkoxygenase, type | (CDO 1) Genes 20 Total RNA was
extracted fromanti-IL-6 receptor antibody-producing cells (A CHO D)Bl11
cell line i AEBQURING: Zn anti-IL-6 receptor antibody gene had been

transfmed) (Japa ﬁseﬂyn nizne?m@gt eRt BH@%);/?&%& 8%8{}& el %uglggog,@ and

then c was synthesized therefromin ap endent manner. nst er
CSAD and CDO(UniBetiéB/SwassProfRR78@d. by PCR using as a tenplate the cDNA
fragnent ed Wg}tzalbaﬁg%; estriction 25 enzynes, Sall, Xhol and EcoRI. As PCR
priners, ose*containing the 5 -end and the 3'-end sequence conserved

bet ween rat and nSHEQADC8AEshows a@islevtiteseqleaigufadiend reoding hhragénd CRAD.
sequences of S%@ﬁg%@”ﬁd genes were determned. Fromits honol ogy with other
CSAD or CDOL f"known species, the cloned gene was confirnmed to encode

hanst er 20 CASD ( Fi §EQID. NGheshawis i andhslasdspgaace oDhaner®ISHD CSAD has hi gh
homol 0gy W tBEhYB 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 ALT1 (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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30 known am no acid sequences of nouse CSAD (96% i dentity), rat CSAD (96%
identity) and human CSAD (91% identity); it was predicted that hanmster CSAD
is an enzynme having the sane activity. The nucl eoti de sequence of hanster
CSAD is shown in SEQID NGO 3. The amino acid sequence of hanster CSAD is
shown in SEQ 1D NO. 4. 35 [Referential Exanple 2] Construction of a hanster
CSAD expressing plasmd for 49 Purorrﬁli | ection By adding a Kozak

sequence to the hamsi et \Br gpmiueahgiaspa%%ia@,f Ehprisflol @ﬂmﬁﬁ»%fa) c8EB&ich
obt ai ned by PCR cloning in Referential Exanple 1, a Cl%k/h{)ro ter expression
pl asmi d pPuitiogglgARpierscs a bi@ybopats tepipetteanddus agrahrlefred PRYA elicoding apslestred]

C oni ng of : 1 i ] Gene Using a
comer ci al Eﬂ%ﬂu{&&g&h@@k)@gﬁ% %WH&B %E{lst%feaj{?%@a gdreatori es, Inc.) as a
tenpl at & al ani ne2.anThotmeihst ef adam AL Twikreigethe allr ivhet ftramglya ekprasses lai ver
was obtai ned PCR had. ,The gene cl gne S Se nced an

conti rrred +Bouneulh SRl s A SRS DRGSR aB e Tee R BRI RES BN aLmi
The ALTI gebwentiansdereddt ai ned had nutations at five sites in the sequence of
1488 bases (cl1l57 15g,, c765t, t857¢,. t995a) . and, coded for 496 anm no
2eids notudi ng. fburlEEEmihode imdor et ST shendh RS but
this was usg@imoﬁatE%st@bﬁé}eﬁlﬁﬁertéa@remegr%?stéihy@ﬁlﬁﬂi@ ric\edbcaibdidyliseror Gfdnine

nodul atjon. 15 [Referential Exanple 4] Increase in Antibody Yield by

Tr ansf et0 of APHAEISKIAASHDIEYAN not r ansf erase By adding a Kozak sequence to

the human ALTI obj ai1iR0yB¥udib® Medthd & R8T 6420t tidtms E3aMMbRIntHe Wikagbbnaf
herei nafter called ALT , pPur-ALT1, which was a CW pronoter 20

expr essi on fmsReralis and (domonreyehasger OFSHC24 anion piedaggeur - ALTI or pPur
expressi on pl asm gs Tﬁégargduﬁiﬂp%&%%%gh&eAbg | 18508 ¥eifRvt ”%%lgh{cﬂﬂ Into
0 cel See

anti-glypican-3 anti y-produci ng S as parent strar'ns

| nt er nat i onbitarPerakd teamtpooter M@n SR006NOO68IBIZdy el ect roporation, and cell

strains,{ hat exhibitad high..prolif i i i - e.in th resence
of Pur olrrst’yci n (6 I 'g/fhe)p%cg“ﬁtﬁtg{lﬂ%dﬁfé%@%% ‘SN@ Frélfnﬁé&{: 5%943?%8;%‘ %%cg ngsélsgt]:“ﬁai ns)
were sel ected. AfTerTlexpeahsd ofi any oh®biiklalidAl \ia svhpiregpthe aml] fis Qiirelehpiiser- ALT 1

cell strains, and six strains expressing human ALT1 at high |evels were
sel ect ed byo‘é?“'r%ea\ﬁ/an net hod. Further, a conparison was made for the

anti body yield beg weHf méthsd bf &iysor ¢fethims 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 SLC4
anion exchanger is any one of the following (a) to (e):
(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
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;
(c) 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  anion exchanger activity;
(d) aDNA having the nucleotide sequence as shown in SEQ ID NO: 1;
(e) a DNA which hybridizes to a DNA complementary to a DNA having the
nucleotide sequence as shown in SEQ ID NO: 1 under stringent conditions and yet encodes a
polypeptide having SLC4 anion exchanger activity.
35 10. A method of preparing a pharmaceutical containing a polypeptide prepared by
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cells as a control (three strains) and four strains of human ALT I
-transferred cells that proliferated at a | evel equivalent to that observed
with the pPur-transferred cells during 30 the shake culture. During
fed-batch culture in a 50 m shaker flask with an initial cell density of 2
x 105 cells/m, the anti-glypican-3 antibody yield of pPur-ALT I
-transferredheméhdntof(aﬁl@@ne oaingd-%. 1236149 ny/L) on day 17 at the |late stage
of the shaker cul ture

pPur-transferred clgl Ié\g%?‘ﬁ’rh %&elq‘g %gfﬁﬁﬁi&%ﬁ@%ﬁ% {%ay}flt%}? é%ﬂgg:tr%mp%mé%dﬁ.
A72, a pPur tAhsfertedNNAeasidig sdesipédpolyreptidddl, a pPur expressing strain, were

each 35 found to ve ro uced.the lLargest.a ti

study using shakeﬁ fea %ﬁéﬂ“”@ iy “@HﬁEWﬂ5§ngﬁgmgﬁgrgﬁ$%ﬁﬂ?8lng

f ed- bat ch cmyételﬁ@sulﬁma.aé*d ﬂ@daﬂao&ﬂasen dhialanibk aG@drapigRaie y of 10 x 105
cells/m). As a result 3% qflbody yield 358Q;F was, 2,9 L on day ig of
the culture, whicH3 waécﬁu Brhap B fansfereed AR ?éplélafb?n Hansporter gi

Since no i NGLERQ MRA AOREH Vc%’teln@ sﬁlﬂ&c%&ﬁ'd@@ﬂ%x%{da@é S’rzﬂ&nfeﬂa%nﬂﬁraﬂﬁﬁraéé or
subsequent days after the 5 |n|t|at|on 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-ALTI
expressing strain A72 and pPur expressing strain P41 were 60% and 23%
respectively, on day 14 of the culture). Then, pPur-ALTI or pPur was
co-transferred into T10 which was a 10 pHyg-TauT-transferred cell used as a
parent strain (see Referential Exanple 6 described |l|ater). TauT/ALTI
co-expressing cells that exhibited high proliferation and expressed hunman
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 nL shaker flasks (an initial cell density of 10 x
105 cells/nL)_ The anti-glypican-3 anti body yield 15 (74587 ng/L) of

TauT/ ALT1 co-expressing cells, which were ALT expressing cells, on day 4 of
t he shaker culture was significantly higher than that of TauT/pPur cells
(61629 ng/L) (t-test: p < 0.01). TA4l, which was a TauT/ALT1l co-expressing
strain that produced the | argest anount of an antibody (881 ng/L/4 days)
and expressed ALT1 nRNA at the highest level in 20 the study using the
shaker fed-batch culture, was subjected to fed-batch culture in al L jar
(an initial cell density of 10 x 105 cells/nlL). The anti body 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
TP08 (656 ng/L/4 days), which was a control strain that produced the |argest
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25 amount of an anti body anong the TauT/ pPur co-expressing strains (2.4 g/L
on day 10 of the culture). [Referential Exanple 5] d oning of CHO

Cel | -Derived Hanster Taurine Transporter Gene Total RNA was extracted from
anti-1L-6 receptor antibody-producing cells (A CHO 30 DXBl11 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 therefromin a poly(A) dependent manner. Hanster taurine
transporter (TauT) gene was obtained by PCR using as a tenplate the cDNA
fragmented with three rest P§0NCEDRISTBIRzZynes, Sal |, Xhol and EcoRlI. As PCR
primers, those containing the 5 -end and the 35 3'-end sequence conserved
bet ween r &1102aneHUAD RABNAGEINITEAL GRer dTlesi gned. The nucl eotide 51 sequence of
the cl oned gene was determned. Fromits honology with other TauT genes of
known spedi®s, Celihe far| mpdvidling dinter sgergowsonrtbied mpeahdtaonesid odengtaerst er TauT (Fi g.
13). The sami no aci d sequence of hanster TauT has hi gh honol ogy with nouse
TauT (96% identity), rat TauT (96%identity) and human TauT (93% identity);
it was preiilet B8Pt hanster TauT 5 is a transporter with 12 transnmenbrane
regions (Fig. 14). [Referential Exanple 6] Increase in Viable Cell Density,
I nhi bi ti of1®P UReilat-@/6M2oducti on and Increase in Antibody Yield, as Caused
by Transf &tbldf 208&r18t2ér Tauri ne Transporter CW pronoter expression plasmd
pHyg/ TauT was constructed (Fig. 15) by 10 addi ng Kozak sequence to the
hanst er T&WwD>( Berei nafter, TauT) gene obtained by cloning in Referenti al
Exanple 5. Control plasmd pHyg w thout pHyg/ TauT or TauT gene was

i ntroducedilsy edtecttin ogporoatdi On into the parent strain anti-glypican-3

anti body producing CHO cell (see WD 2006/ 006693). After selection of
expressi or2@basm d-transferred cells in the presence of hygronycin (400
g/m), all2yg$ ehee stably growing cell strains were expanded 15 (pHyg/ TauT: 8
strains; pkyy: DN strains). TauT nRNA was prepared. Subsequently, 7 strains
wer e conf ikersedHdme sepipisess TauT nore strongly than the parent strain by the
TagMan nethod; they were selected as pHyg/ TauT transferred cells. The nean
nRNA  expre®msi on | evel of these transferred cells (7 strains) was about 40
times | ar geszadebstntgtdd@ated Ot da0dac (afeadich @i 48)totee® ktagea@faat hesp ot al 14 strains
were subjected to batch culture and 20 fed-batch culture in 50 m shaker
flasks W tthtgadyadcndabdcalced edaktcd@B Sitdchze@ic ckedasdD ceRhdee 1200 day 7 of
culture (late-stage), viable cell densities, lactate yields and

anti - gl ypigeabagdeadddbdcloely cackdcelcd TadcBzebiosCacaigeRiciisgtapize cl@ppared. | n batch
culture, growmh inhibitory substances such as l|lactate accunulate in culture

broth as Gelchgadr @¥tanta tHGiakadd cohittiaSedtiphideh kRdcetionevan ,
tegeetgcaac tggaggagaa cotggggeag aatggegeot geggocgece geacctetot 300
cacctcacct totggageet cotagagctg cgtagagict tcaccaagegg tactgttcte 360
ctagacctge aagagacctc cotggotgga gtegecaace aactgetaga caggtttate 420
tttgaagacc agatceggoc tcaggaccga gaggagetge tocgggooet gotgcttaaa 480
cacagecacg ctggagaget ggaggeooty gggegtatga agectgeagt cetgacacge 540
tetgeggate cttcacagec tetgoteooe caacactect cactggagac acagetcetic 600
tgtgageagg gagateggege cacagaaggg cactcaccat ctggaatict ggaaaagatt 660

cceccggatt cagaggecac gtiggtecta gtggeccoeg cogacticot gpagcagecg 720

gtpetgeeoct tegtgageet goaggaggea gogpagotge aggogetgga goteccgste 780



the viable cell densities (9.283.27 x 105 cells/m) and | actate yields
(1.540.20 g/L) in 25 pHyg/ TauT transferred cells were superior to those in
pHyg transferred cells (viable cell densities: 5.69+2.09 x 105 cells/m,

| actate yields: 1.54+0.20 g/L) (t test; p<0.05). Wth respect to
anti-glypican-3 antibody yield, 4 out of the 7 strains of

pHyg/ TauT-transferred cell showed anti body yields (nean anti body vyi el d:
440.6 ng/ L) higher than the highe8t yield in pHyg-transferred cell (389.6
ng/L). Further, since superiority of pHyg/ TauT transferred 30 cells in
ant i - gl ypiccthacdctatrctdittdy siigetigekalretapeecaoavecabogk deavbecfdg t e®0; P<0.01) in
fed-batch culture, pHyg/ TauT transferred T10 strain (which showed the

hi ghest grobteedeesabéticetescaavomngstdahesabnvie todgmtazaitpgfacatzd t¥@ parent strain
were subjected to fed-batch culture in 1 L jar. As a result, the viable
rati o of TEthaas rmismbsat gedcatcc808éagurcinbrcezzente nagotagay 3W0of culture, with
inhibited | actate production. Consequently, its anti-glypican-3 anti body

yi el d achicesetbc@r &edgeagé ktoommecgyecdTigata guskdstace tglstagaes ¢@afirned by fl ow
cytonetric analysis that 52 TauT-transferred TIO cell was expressing TauT
nol ecul es gagetidie: gRbdcgot® Mtupasagee cthesge cagsdibdag csteg@gest tdsat by artificially
expressing hanster Taut, it is possible to raise the potential of

ant i body- peadsmiintpas@kdss cevaghtgaceat@e@td Matzapategnfl enbanced anti body
production. Al publications, patent and patent applications cited herein
are incor peédiee hRiRtds sScliitdeloiabiatetdaptghdaCichcagdtbdar €200 | NDUSTRI AL

APPLI CABI LI TY The present invention is applicable to production of

pol ypept i d@sagcccdDacpdNCckic ST 6ot REEtEER ack S dcRcNO1268> SEQ I D NO. 1
shows the nucl eotide sequence of a gene encodi ng human AEI (GenBank M27819)

<SEQ I D NQtcadertddgopbeekdeD s Dok andag SAIMBaab N GraBdFb RO cBkddcgeqURNCe of human AEl
(Uni Prot KB/ Swi ss-Prot P02730) <SEQ ID NO. 3> SEQ ID NGO 3 shows the

nucl eot i de;tsREENERcREcR ERNCRNEOLLASL NABRERE sboalert <H8Q | D NO 4> 20 SEQ
ID NO 4 shows the am no acid sequence of hamster CSAD. <SEQ ID NO 5> SEQ

ID NO 5 shgmssshthetbbdedoe QbiigbtReizqtRnes: tidtdenecensndi ngohuman ALTI

accaacggtc tagagtacat cgtggsccge gtgtegateg gottcteget catectgetg 1500
gtegtettee tgetegcett cgaggetage ttoctggtee gotteatetc cogetatace 1560
caggagatct tctecttcet catttcccte atettcatet atgagacttt cteccaagetz 1620
atcaagatct tccaggacca cccactacag aagacttata actacaacgt gtigatggte 1680
cecaaacote agggecceoct goccaacaca gecetcotet cocttgtect catggecggt 1740
accttcttot ttgecatgat gotgogeaag ttcaagaaca geotocctattt coctggcaag 1800
ctgegtegge toatogeega cttegegete cecatctoca toctgateat getoctegts 1860
gatttottca ttcaggatac ctacacccag aaactctegeg tgectgatgg cttcaaggte 1920
tccaactect cagecegges ctgeggteate cacccactge gottgegitc cgagtttees 1980
atctggatea tetttgeotc cgecotgoot zototgetgg tettecatcct catattcotg 2040
gagtctcaga tcaccacget gattgtcage aaacctgage geaagatggt caagggetee 2100
ggocttccace tppacetgct gotgetagta gpcatgegte ggetegccge ocotetttegg 2160
atgcoctgee toagtgecac cacogtgegt tecgtcacce atgccaacge cetcactgte 2220



(KEGG / ENZYME: 2.6.1.2 /Honmo sapiens (human): 2875) <SEQ ID NO 6> 25 SEQ ID
NGO 6 shows the am no acid sequence of human ALT1 (KEGG/ ENZYME: 2.6.1.2 /
Hono sapi ens (human): 2875) <SEQ ID NO 7> SEQ ID NO 7 shows the nucl eotide
sequence of a gene encoding hanster taurine transporter. 30 <SEQ ID NO 8>
SEQ I D NO V shows the am no acid sequence of hanmster taurine transporter.
53 CLAIM5S 1. A nethod of producing a polypeptide, conprising culturing a
cell which strongly expresses a b#carbonate transporter and has a
transferred DNA encoding a desired polypeptide and thereby allow ng the

cell to prabgleceasa@atta@ot yireptsod egccdbzad®oc ddgazgimpd hgmdcagbeec| 248 1, wherein the
cell which strongly expresses a bicarbonate transporter is a cell into

whi ch a Diécaetmeardicatpstcbe thtipctagtiponattetcta trosptest eccchiastg bemn transferred, 3.
The production nethod of claiml or 2, wherein the cell that strongly

expr esses teagtrtaacchtzpaice attgtngp arntecctituadaby@izce xprzegstes 408t ei ne sulfinic
aci d decar boxyl ase or alanine 10 am notransferase strongly. 4. The

product i orugtgetdiadagofctatgy cangtcttt dttaiitg dscdaccaahgtattadcdahe24sd car bonat e
transporter is an SLC4 ani on exchanger or SLC26 ani on exchanger. 5. The
product i orgateeiddcdacafcasby el tgkodtdtt dottatedaoigscatob@r epgaot he bi carbonate
transporter is an SLC4 ani on exchanger. 15 6. The production nethod of claim

5, Wwher ei nitédere&l fefcapttcdDBteNehRaNYocdese AlEcdtecct gocditecetdsod of any one of
clainms 1-6, wherein the cell is Chinese hanster ovary cells. 8. The nethod

of any onei@ftctatddadizt ecodbr@ER ddcdtb@zdasidcesit ROlcYRpRt | dRoi s an  anti body.
20 9. The nethod of any one of clainms 4-6, wherein the DNA encoding the SLC4

ani on exchangestd st Met@had NBchRIchOVItNGated)ede@aak®)  2/08) @ DNA encoding a
pol ypepti de having the amno acid sequence as shown in SEQ ID NO 2;

ceggateaat acgacgaagt ggccatgeot gtetega - 2736

Q10> 2

211> 911

<212> PRT

<213> Homo sapiens

400> 2
Met Glu Glu Leu Gln Asp Asp Tyr Glu Asp Met Met Glu Glu Asn Leu
1 5 10 15

Glu Gln Glu Glu Tyr Glu Asp Pro Asp lle 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 GIn Glu Leu
50 b5 60

Val Met Asp Glu Lys Asn Gln Glu Leu Arg Trp Met Glu Ala Ala Arg
65 10 75 80

Trp Val Gln Leu Gltu Glu Asn Leu Gly Glu Asn Gly Ala Trp Gly Arg
85 90 95



(b) a DNA encoding a pol ypeptide which has an am no acid sequence derived

25 fromthe am no acid sequence as shown in SEQ ID NO 2 by substitution,
deletion, addition and/or insertion of one or nore am no acid residues and
yet has SLC4 ani on exchanger activity; (c) a DNA encoding a pol ypeptide
havi ng 50% or nore am no acid sequence honology with the am no acid
sequence as shown in SEQ ID NO 2 and yet having SLC4 30 ani on exchanger
activity; (d) a DNA having the nutcl eotide sequence as shown in SEQ ID NO 1;
(e) a DNA which hybridizes to a DNA conplenentary to a DNA having the

nucl eoti de sequence as shown in SEQ ID NO 1 under stringent conditions and
yet encodes a polypeptide having SLC4 ani on exchanger activity. 35 10. A
met hod of PiriEpdei Gey Wisplhadratedird Serl Lagdiat &itnlevghra Apol ypept i de prepared by

54 the met hod of aMy one of clalifs 1-9. 11. MNOcell which has a transferred
DNA encodi ng a bicarbonate transporter and a transferred DNA encodi ng a
desired pol ypeptide. 12. The cell according to claim 11, which further has a
transf err & BRAhehro6lynygr Vol pdeeirsrelaud!fithi thraler dedecar boxyl ase or al ani ne
am notransferasi@d 13. A cell13hich has a tlBansferred DNA encoding a

bi carbonate transporter and a transferred DNA encoding cysteine sulfrnic
aci d decarboxyl ase or al anine am notransferase. 55 | SEQUENCE LI STI NG
<110> CHUGA GIFARMAGERSR] 00ALeuQ(au, Ash R} Phe120PhdCelul pfédr  pr oduci ng het er ogeneous
protei ns andia@@ nethod using the same <480> FP-118PCT <150> JP P2007-276182
<151> 2008-10-24 <160> 8 <170> Patentln version 3.1 <210> 1 <211> 2736

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 G!n Pro Leu Leu Pro GIn His
180 185 190

Ser Ser Leu Glu Thr Gin Leu Phe Cys Glu Gln Gly Asp Gly Gly Thr
195 200 205

Glu Gly His Ser Pro Ser Gly |le Leu Glu Lys Ile Pro Pro Asp Ser
210 215 220

Giu Ala Thr Leu Val Leu Val Gly Arg Ala Asp Phe Leu Glu Gin 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
260 265 210

Ala Pro His lle Asp Tyr Thr Gin Leu Giy Arg Ala Ala Ala Thr Leu
275 280 285



<212> DNA <213> Honp sapi ens

at gat ggagg
at ggaggagc
cacccgggt a
caggagct ga
aat ggggcct
cgt agagt ct
gt ggccaacc
gaggagct gc
gggggt gt ga

cct gcagt
caacact ccﬂetcgét%@é@alﬁld’dﬂa 024 b'tet"ép 00Tyt

agaat ct gga
cggcagct ca
cccacaaggt
gat ggat gga
ggggccgece
t caccaaggg
aact gct aga
t ccgggecct

gcaggaggaa 60
cgacaccgag 120
ctatgtggag 180
ggcggcgcge 240
gcacctctct 300
tactgttctc 860
caggtttatc 420
gctgcttaaa 480
cct gacacgc 540

cact caccat ci%§gaattct ggad¥agatt 660

gcaacagcca
ct gcaggagc
t gggt gcaac
cacct cacct
ct agacat gc
ttt gaagacc
cacagccacg
tct

@ccggatt

cagact acca
t ggt gat gga
t ggaggagaa
t ct ggagcct
aagagacctc
agat ccggcc
ct ggagagct
cttcacagcc

gguggééfdﬂgatggggg

cagaggccac

<400> 1 at ggaggagc tgcaggatga ttat gaagac
t at gaagacc cagacatccc cgagtcccag

caccacatca
cgaaaagaac
cct gggggag
cctagagctg
cct ggct gga
t caggaccga
ggaggccct g
tctgctcccce
cacagaaggg

gttggtgcta

gt gggccgeg ccgacttcct ggagcagccg 720 gtgetggget tcttgagect gcaggaggca

gcggagct gg aggcggt gga gctgeccggtg 780 2 cctatacgect tectctttgt

gttgct ggga

cct gaggccélctlodealeghisteatactivadgy 8a0leuchse gy 8yggy delgct gcaac cctcatgtca
gagagggt gB0x ccgcat aga tiect acat g 900315gct cagagcc @adygggagct gctgcactcc

ct agagggct tcctggactg cagcctagtg 960
gcactgctca gtctggtgcc tgtgcagagg 1020 gagctacttc gaaggcgcta
cct gccaagtewckrgdict dicradppotit Ctradmagu §080Ia lggdet Sgdet Velhaat ggggg
cctctgcagc agacaggccdsgetcttcggg 3IM0 ggectggtije gtgatatccg
ccctattacc tgagtgacat cacagatgca 1200 ttcagccccc aggtcctggce
ttcatctact ttgctgcact gtcacccgcc 1260 atcaccttcg gcggcctcct
acccggaaceérmagatdgdegtiudiec ygahetiges 2320/ @h Gat 8drciza A4 gcagt gca
ttcgccectge tgggggétca geccecct getM51380 gt ggt 8iggct t ct caggacc
tttgaggaag ccttcttctc gttctgcgag 1440 accaacggtc tagagtacat
gtgtggatcg gcttctgget catcctgetg 1500 gtggtgttgg tggtggectt
tt cct ggt ctygpbtieptet s&rrbgdiralyaaly Labhp leaggagat@ty Pect cctt cct
atcttcatct atgagacttt ctccaagtg 1620 at gegmgatct tccaggacca
aagacttata actacaacgt gttgatggtg 1680 cccaaacctc agggccccct
gccctcectet ccecttgtget catggeccggt 1740
Asp Asp Pro Leu GIn Gln Thr Gly Gin Leu Phe Gly Gly Leu Val Arg
310 315 380

Asp |le Arg Arg Arg Tyr Pro Tyr Tyr Leu Ser Asp lle Thr Asp Ala
385 390 395 400

Phe Ser Pro Gln Val Leu Ala Ala Val |le Phe
405 410

Ile Tyr Phe Ala Ala
415

Leu Ser Pro Afa tle Thr Phe Giy Gly Leu Leu
420 425

Gly Glu Lys Thr Arg
430

Asn GIn Met Gly Val Ser Glu Leu Leu lle Ser
435 440

Thr Ala Val Gln Gly
445

Ile Leu Phe Ala Leu Leu Gly Ala Gln Pro Leu
450 455

Leu Val Val Gly Phe
460

Ser Gly Pro Leu Lsu Val Phe Glu Glu Ala Phe Phe Ser Phe Cys Glu
465 470 475 480

ctgattccca ccgatgcccc ctccaagcag

t cagt ccagc
cccagat gac
gcgccgct ac
tgccttcatc
gggagaaaag
gggcattctc
cctgctggtg
cgtt ggccgce
cgagggt agc
catttccctc
cccact acag
gcccaacaca



accttcttct ttgccatgat gctgcgcaag ttcaagaaca
cttcggggtc ctgatctcca
ctacacccag aaactctcgg
ct gggt catc cacccact gg
cgccctgect getctgetgg
gatt gt cagc aaacct gagc
gct ggt agt a Ygcat gggt g
caccgt gcgt tccgtcaccc

ct gcgt cggg
gatttcttca
t ccaact cct
at ct ggat ga
gagt ct caga
ggcttccacc
at gccct ggc
at gggcaaag

t cat cgggga
tt caagat ac
cagcccgggg
tgtttgcetc
t caccacgct
t ggacct gct
t cagt gccac
ccagcacccc

aggggct

gca gcccagatcc

gctcctattt
t cct gat cat
t gcct gat gg
gcttgegttc
tcttcatcct
gcaagat ggt
gggt ggccge
at gccaacgc
aggaggt caa

ccct ggcaag
ggt cctggt g
cttcaaggtg
cgagtttccc
catattcctg
caagggct cc
cctctttggg
cctcactgtc

agagcagogg

1800
1860
1920
1980
2040
2100
2160
2220
2280

2340
2400
2460
2520

at cagt ggac tcctggtcgce t ott gcctgtcca tcctcatgga
tcccgcato&mtbﬁwégéﬂgﬁwagfgﬂﬁyggg gﬁ&ﬂﬂc&?dﬂeﬁbd? daoygt
agcggcat cc agctctttgédccgecatcttg dft ctgttca agctacccaa
gat gt gccct acgtcaagcg ggt gaagacc tggcgcatgc acttattoac
atcatctgcc tggcagtgct gtgggtggtg aagtccacgc cggcctccct
tt cgt cct cdeu tiotlendegial gt det gl ddre BrecOt didy fgyclhgdeecat cttcaggaac 2640
gt ggagcttc agt gt ct@fha t gct gat gailbgccaaggcaa &ttt gat ga ggaggaaggt 2700
cgggat gaat acgacgaagt ggccatgcct gtgtga 2736 <210> 2 <211> 911 <212> PRT
<213> Hono sapiens <400> 2 Met Qu GQu Lou A n Asp Asp Tyr G u Asp Mt Met
A u du A¥al hewbhe 116S¢t0Ard Syr BiruG GGy GeuPh@Ser Mher Le@ llle Asp Pro Asp Ile Pro Qu
Ser A n Met A Wi20 25 30 G R0Pro Ala Alabhs Asp Thr A-u Ala Thr Ala Thr
Asp Tyr His Thr 35 40 45 Thr Ser H's Pro Ay Thr His Lys Val Tyr Val Qu
Lou dn Gu Lou 50 55 60 Val Met Asp Qu Lys Asn Gn GQu Lou Arg Trp Met
G u Al a AlSer auglle ®Be 7I@ T¢b GBOThr Phe Ser Lys Leu lle Lys Ile Phe

530 535 540

gcocatcctg
cacgtcgctc
gt at caccca
gggcat ccag
ggccctgeccc 2580

Gln Asp His Pro Leu Gln Lys Thr Tyr Asn Tyr Asn Yal Leu Met Val
bib 550 555 560

Pro Lys Pro Gln Gly Pro Leu Pro Asn Thr Ala Leu Leu Ser Leu Val
b6h 510 575

Leu Met Ala Gly Thr Phe Phe Phe Ala Met Met Leu Arg Lvs 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 |le
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
645 650 655

Ser Glu Phe Pro lle Trp Met Met Phe Ala Ser Ala Leu Pro Ala Leu
660 665 670



Trp
Pro
Val
Al a
Ile
160
175
185
200
215
225
Val

Lou
Ser
Lau
Leu

Val Gdn Lou Gu Gu Asn Lou Ay Qu Asn Gy Ala Trp Ay Arg 85 90 95 4

H's Lou Ser H's Lou Thr Phe Trp Ser Lou Lou Gu Lou Arg Arg 100 105 110
Phe Thr Lys Ay Thr Val Lou Lou Asp Lou Gn @u Thr Ser Lou 115 120 125
Ay Val Ala Asn G n Lou Lou Asp Arg Phe Ile Phe u Asp G n 130 135 140
Arg Pro Gn Asp Arg Gu GQu Lou Lou Arg Ala Lou Lou Lou Lys 145 150 155

Hs Ser Hs Ala Ay GQu Lou Qu Ala Lou dy dy Vval

Lys Pro Ala 165 170

Val Lou Thr Arg Ser Ay Asp/ro Ser Gdn Pro Lou Lou Pro G n Hs 180

190 Ser Ser Lou Qu Thr Gn Lou Phe Cys Au Gn Gy Asp Ay Ay Thr 195
2056 Qu @y H's Ser Pro Ser Ay Ile Lou Qu Lys Ile Pro Pro Asp Ser 210
220 Gdu Ala Thr Lou Val Lou Val Gy Arg Ala Asp Phe Lou Gu Gn Pro

230 28® 24 Fhe Vel Leiidlie EpeyLepifdu \S%rIG|Ar|d;e MyuTElsgutley Ala Ala Gu Lou Gu Al a
245 250 25%79 d u Lou Prof®al Pro Ile Afg Phe Lou Phe Val Lou Lou Gy Pro
260 265 270 Ala Pro His Ile Asp Tyr Thr An Lou Gy Arg Ala Ala Ala Thr
275 280 285 5 Met Ser Qu Arg Val Phe Arg Ile Asp Ala Tyr Met Ala G n
Arg 2%0 $09.y800 GldAe Gsuldtelal LysuGliviSsr Ser Pledlis@w @y Phe Lou Asp Cys Ser
Val 30569810 315 320 6%0u Pro Pro T® Asp Ala Pro Ser u Gn Ala Lou

Ser Leu Val

Asp Leu Leu Leu Val Val Gly Met Gly Gly Val Ala Ala Leu Phe Gly
705 710 715 720

Met Pro Trp Leu Ser Ala Thr Thr Val Arg Ser Val Thr His Ala Asn
125 730 735

Ala Leu Thr Val Met Gly Lys Ala Ser Thr Pro Gly Ala Ala Ala GIn
740 745 750

[le Gin Glu Val Lys Giu Gin Arg Ile Ser Gly Leu Leu Val Ala Val
755 760 765

Leu Val Gly Leu Ser lle Leu Wet Glu Pro tle Leu Ser Arg Ile Pro
770 715 180

Leu Ala Val Leu Phe Gly lle Phe Leu Tyr Met Giy Val Thr Ser Leu
785 790 795 800

Ser Gly lle Gln Leu Phe Asp Arg lle Leu Leu Leu Phe Lys Pro Pro
805 810 815

Lys Tyr His Pro Asp Yal Pro Tyr Val Lys Arg Val Lys Thr Trp Arg
820 825 830

Met His Leu Phe Thr Gly lle GIn lle lle Gys Leu Ala Val Leu Trp
835 840 845

Val Val Lys Ser Thr Pro Ala Ser Leu Ala Leu Pro Phe Val Leu {le
850 855 860



Leu
Asn
Thr

330
345
360
375
390
405

Phe
Gu
Ay
Ser
Phe
I'le
Val
Al a

335
350
365
380
395
410

Pro Val
Lys Pro Asp

Ser

Pro G

Ser

n Val

Ser

Pro Tyr Tyr
Lou Ala Al a Val
Pro Ala Ile Thr

Gn Arg Qu Leu Lou Arg Arg Arg Tyr G n Ser Ser
Phe Tyr

Phe Au du Al a Phe Phe Ser

465 470 475 480 6 Thr Asn Ay Leu Gu Tyr |

Phat Thr YaluB® 49@r#1 9% Vall deu |duePrpdau LLeuPhgalire el Leu Val
500 5@% 510 Val
515 520 525 Ser

PB& Leu
Lou Ile

Pro Al a

Lys Ay Lou Asp Lou Asn Ay Ay Pro
Asp Asp Pro Lou Gn Gn Thr Ay Gn Lou Phe Ay Gy Lou Val
Asp Ile Arg Arg Arg Tyr
400 Phe Ser
415 Leu Ser
420 425 430 Asn Gn Met Qy 8val
435 440 445

Arg

Lou Ser Asp Ile Thr Asp Al a

Ile Phe Ile Tyr Phe Al a

Phe Ay Gy Lou Lou Ay Qu Lys Thr
GQu Leu Lou Ile Ser Thr Al a Val
Ile Leu Phe Ala Lou Lou Ay Ala Gn Pro Leu Lou Val
450 455 460 Ser Ay Pro Lou Leu Val

Gn
Val
Phe
Trp
Ala Phe Ju

le Val Ay Arg Val

Val

Arg8/Phe Il1e Ser A4 Tyr Thr An Qu Ile Phe
Leu Ile Phe Ile Tyr GQu Thr

Phe Ser Lys

Lys Ile Phe 530 535 540 dn Asp H's Pro Lau A n Lys Thr Tyr Asn Tyr
L¥al QWetleW&ln CyB4Bu BHOAIB3ED BB0AlaRyo AlayBrho A n Ay Pro Leu Pro Asn

Leu Lou Ser 88eu

Val

Met Met Leu Arg Lys Phe Lys

Glu Glu Glu Gly Arg Asp Glu Tyr Asp Glu Val Ala Met Pro Val

900

210> 3

<211> 1482
212> DNA
AP

<400> 3
atgsctgact caaaaccact

ctocgggatg tgttigezgat
gagaaggttt gtgaatggaa
cagagoocagg gogagtctca
agtegtcaaga ctggteacce
gotetggete gegcgcateoat
gocectgtet ttgteoteat
tggaactotg gegateggst
aacctggece goetatcageg
cccttggctc.tcttcacttc
ctgggacttg geactgacag
cctgaggate tggagaggca
gicagtacca cototegtac

gatgtttece ageegtocacgg

Cricetulus griseus

caatgcoote
tgitgtagat
ggagecctgaa
agagcagatt
ceggttette
cacagaaage
ggaagaggag
cttoteteot
ctacccagac
aaaggagtel
tgtocgagte
gatcagtetg
cacocgtgcta

attatggtta

905

gatggggace
gaggccatite
gagctcaage
ctagagegot
aaccagetct
ctcaacacca
gtgetgaaga
getgectoca
tgcaagcaaa
cactactcca
gtcaaggots
gotgaggoag
ggegoottte

cacgtggatyg

910

ctgtggetet
ggaaaggeac
atctgctgga
googgectet
toteaggett
gocagtacac
aactcegtge
tetogaacat
gaggcctoeg
tcagtaaggg
atgagagagg
agggctotgt
accccotigga

cocgootegeg

ggagtectta
cagtgcctcg
tttggagete
gattcactac
agacceceat
atatgagatt
cotggtegee
gtatgecate
ggcéctgccg
agotzotttt
gaaaatgatc
gocatttete
tecaattect

tgggagegte

565 5%® 575 Lou M#®SAla Ay Thr Phe Phe Phe Al a

60

120

180

240

300

360

420

480

540

600

660

720

180

840



580
595
610
625
Arg
Leu
Lou
Hi s
Phe
Thr
Al a
Lou
Lou
Ay
Leu
Lys
Ile

585 590 Asn Ser Ser Tyr Phe Pro Gy Lys Leu Arg Arg Val Ile Ay Asp Phe
600 605 Gy Val Prolie Ser Ile Leu lie Met Val Leu Val Asp Phe Phe Ile
615 620 dn Asp Thr Tyr Thr A n Lys Lau Ser Val Pro Asp Gy Phe Lys Val
630 635 640 Ser Asn Ser Ser Ala Arg Ay Trp Val Ile Hs Pro Leu Ay Leu
645 650 655 Ser GQu Phe Pro Ile Trp Met Met Phe Ala Ser Ala Leu Pro Ala
660 665 670 7 Leu Val Phe Ile Lou Ile Phe Leu Qu Ser Gn Ile Thr Thr
lle 675 680 685 Val Ser Lys ®ro Gu Arg Lys Met Val Lys Ay Ser Ay Phe
Lou 690 695 700 Asp Lou Lou Lew Val Val Gy Met Ay Ay Val Ala Ala Lou
Gy vosterro spacscapgoecaictpedesprircagesesdea micketagse THPO Val Arg Ser Val
Hs Ala Asn 725 730 735 Ala Leu Thr Val Met Ay Lys Ala Ser Thr Pro Ay
Al a Alggagsc¢tc apapgetrefscepBnaget etecignecd ahsovelitel yodoagkqac G §%rg 1le Ser Ay Leu
Val Ala Val 755 760 765 Lou Val Gy Leu Ser Ile Leu Met Gu Pro lle
Ser Apgftishasc PEGCRFR FLFGatz8e tockepgecAl eatagelletl eageRegac G W20 | e Phe Leu Tyr Met
Val Thr Ser Lou 785 790 795 800 Ser Ay Ile G n Leu Phe Asp Arg lle
Leu LeartRitieislageleRite RececBRS e@1@ B FecdsyadecTgagcagiads Pridé0Asp Val Pro Tyr Val
Arg Val Lys Thr Trp Arg 820 825 830 Met His Leu Phe Thr Ay Ile @n lle
Cys Leastfktra\dattetoaer datgresaag gcacagegte ggcaaggact ggagcggcec 1140

atcgaccagg cottigetet caccoggtac cteetozape agataaaaaa gogggaagga 1200
tttgagttee tcatgsgagee tpagtttete aatgtgtget totggttigt scctcccage 1260
ctgoeggesa agaaagagag tccagatiac agcaaaagge tgtotcaget ggegectgta 1320
ctcaaggage goatggtgaa gaagggctee atgatgatte getaccagec ccatgggace 1380
cgggccaact tottooggat ggtegtesce aaccccacac tgaccecagge tgatatagac 1440
tteettetge gegagotgga gogtotgeee caggacctet ga 1482
210> 4

11> 493

212> PRT

<213> Oricetulus 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

lle Arg Lys Gliy Thr Ser Ala Ser Glu Lys Val Cys Glu Trp Lys Glu
35 40 45

Pro Glu Glu Leu Lys His Leu Leu Asp Leu Glu Leu Gin Ser Glin Gly
50 55 60

Glu Ser GIn Glu GIn lle Leu Glu Arg Cvs Arg Ala Val lle His Tyr
65 70 75 80



835 840 845 Val Val Lys Ser Thr Pro Ala Ser Lou Ala Lou Pro Phe Val Lou lle
850 855 860 8 Leu Thr Val Pro Leu Arg Arg Val Leu Leu Pro Leu Ile Phe Arg
Asn 865 870 875 880 Val GQu Leu Gn Cys Lau Asp Ala Asp Asp Ala Lys Ala
Thr Phe Asp 885 890 895 Gu GQu Qu Ay Arg Asp Gu Tyr Asp Au Val Ala Mt
Pro Val 900 905 910 <210> 3 <211> 1482 <212> DNA <213> Cricetulus griseus
<400> 3 atggctgact caaaaccact caatgccctg gatggggacc ctgtggctgt ggagtcctta 60
ctccgggatg tgtttgggat tgttgtagat iaggccattc ggaaagggac cagtgcctcg 120
gagaaggttt gtgaatggaa ggagcct gaa gagctcaagc atctgctgga tttggagctg 180
cagagccagg gcgagtctca agagcagatt ctagagcgct gccgggctgt gattcactac 240
agt gt caaga ctggtcaccc ccggttcttc aaccagctct tctcagggtt agacccccat 300
gct ct ggct §ergld deatlvatlydhe Epabradte ChecbmcHodeay Becytticac at at gagatt 360
gcccctgtgt ttgtcctcadd ggaagaggag §Pgct gaaga aac¥ccgt gc cct ggt ggge 420
t ggaactctg gggat ggggt cttctgtcct ggtggctcca tctcgaacat gtatgccatg 480
aacctggccc gctatcagcg ctacccagac tgcaagcaaa gaggcctccg ggccctgecg 540
coctt ggct teu &pthradis sladaadpadiygtre d&ct lacthc ddu edgt daggg agctgetttt 600
ctgggacttg gcactgd¥ag t gt ccgagtigs gt caaggot g &tlgagagagg gaaaat gatc 660
cctgaggatc ttgaaaggaa gatcagtctg gctgaggcag agggctctgt gcoatttctg 720
gt cagt acca cctctggtac caccgtgcta ggggcctttg accccctgga tgcaattget 780
gat gttt gcdhragegtlc dgrgthraiyt &tuggiet/da Cac ¢l ghatvgl caigleetthiggg t gggagegtc 840 9
ctgctgtccc ggacldBacag gcatct ot g gat gggat des agagggctga ctctgtggec 900
t ggaaccctc acaagcttct cggtgcaggg ctgcagtgct ctgctcttct tctccgggac 960
acct cgaacc tgotcaagcg ctgccatggg tcccaggcca gctacctgtt ccagcaggac 1020

Glu Glu Val Leu Lys Lys Leu Arg Ala Leu Yal 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 Gys 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 GIn lie Ser Leu Ala Glu Ala Glu Gly Ser Val Pro Phe Leu
225 230 235 240

Val Ser Thr Thr Ser Gly Thr Thr Val Leu Gly Ala Phe Asp Pro Leu
245 250 255

Asp Ala ile Ala Asp Val Cys Gln Arg His Gly Leu Trp Leu His Val
260 265 270



aaattctatg acgtggctct tgacactgga gacaaggtgg tgcagtgtgg
gactgtctga agttgtggct catgtggaag gcacagggtg ggcaaggact
at cgaccagg cctttgctct cacccggtac ctggtggagg agat aaaaaa
tttgagttgg tcatggaacc tgagtttgtc aatgtgtgct tctggtttagt
ctgcggggga agaaagagag tccagattac agcaaaaggc tgtctcaggt
ct caaggagc gcat ggtgaa gaagggctcc atgatgattg gctaccagcc
tcttccggat ggtggt ggcc 'daccccacac tgacccagge tgatatagac 1440
<210> 4 <211> 493

cgggccaact

ttccttctgg gcgagctgga gcgtctgggc caggacctgt ga 1482
<212> PRT <213> Cricetulus griseus <400> 4 Met Ala Asp Ser Lys Pro Lou Asn

Al a
Phe
du
Asp
Arg
Arg
Ay
Ile
Lou
Ay

Lou
Ay
Lys
Lou
Cys
Phe
Arg
Al a
Arg
Ay

Asp Gy Asp Pro Val Ala 1 5 10 15 Val G u Ser

ccgeccgtgtg 1080
ggagcggcgc 1140
gcgggaagga 1200
gcctcccage 1260
ggcgcctgta 1320
ccat gggacc 1380

Lou Lou Arg Asp Val

| Aep AMtalAla/dtp Ny HiIGSer Wl depQepser 30 Th BisMrg Hiys Gy Thr Ser Ala Ser

Val Cy</du Trp Lys @0u 35 40 4520 Au Qu Lou Lys His Lou Lou

Gu Lou Gn Ser An dy 50 5560 Gu Ser An Au dn lle Lou Qu

Arg Ala val Ile Hs Tyr 65 70 75 80 10 Ser Val

Lys Thr Ay H's Pro

Phe! lkgrtsiGy LeilPAes SarAsiSyr B8 00 TabAsnLlisa HAsp Pro His Ala Lou Al a
Ile 20e Thr A u SE@% Lou Asn 1000105 110 Thr Ser G n Tyr Thr Tyr Qu
Pro Val Phe Val Lou Met Gu 115 120 125 du du Val Lou Lys Lys

Séys ldud eS8ty MartlMbeu TiynrCyAlSer Matleu 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 Gln Gln Asp Lys Phe Tyr Asp Val Ala Leu Asp Thr Gly Asp Lys
340 345 350

Val Val Gln Cys Gly Arg Arg Val Asp Cys Leu Lys Leu Trp Leu Met
355 360 365

Trp Lys Ala Gin Gly Gly GIn Gly Leu Glu Arg Arg lle Asp GIn Ala
370 375 380

Phe Ala Leu Thr Arg Tyr Leu Val Glu Glu lle Lys Lys Arg Glu Gly
385 390 395 400

Phe Glu Leu Val Met Glu Pro Glu Phe Val Asn Val Gys 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

Ala Lou Val Ay Trp Asn Ser Ay 130 135 140 Asp Gy Val Phe Cys Pro



145
Lou
Tyr
Val

Asp
Phe
Phe
Trp
Arg

Lou
Ay
Al a
Cys
Lou
Gu
Pro

150
165

180 185 190 Ser
195 200 205 Arg Val

Lou
Leu
Asp
Lou
Thr
Trp
Lou
Ser
Lou
Lou
Au
Au
du

155 160 Asn Lou Ala Arg Tyr G n Arg Tyr Pro Asp Cys Lys Gn Arg Ay
170 175 Arg Ala Lou Pro Pro Lou Ala Lou Phe Thr Ser Lys Qu Cys H's
Ile Ser Lys Gy Ala Ala Phe Lou Gy Lou Ay Thr Asp Ser
Val Lys Ala Asp Gu Arg Ay Lys Met Ile Pro Qu
210 215 220 du Arg dn Ile Ser Lou Ala u Ala Au dy Ser Val
225 230 235 240 'Val Ser Thr Thr Ser Ay Thr Thr Val Lou Gy Ala
Pro Lou 245 250 255 Asp Wl a Ile Ala Asp Val Cys A n Arg Hs Ay Lou
H's Val 260 265 270 11 Asp Ala Ala Trp Gy Ay Ser Val Lou Lou Ser
Hs Arg Hs 275 280 285 Lou Lou Asp Ay Ile Gn Arg Ala Asp Ser Val
Asn Pro H's 290 295 300 Lys Lou Lou Gy Ala Ay Lou An Cys Ser Ala
Léke Medlenypl V30Ba 340P31%r B320Thr THn ASehAspAa Akou Lou Lys Arg Cys Hi s
G46p Al a Ser Tyr4ltou 325 330 885 Phe G n @h Asp Lys Phe Tyr Asp Val

Pro

Asp Thr Gy Asp Lys
Lys Lou Trp Lou Met

340 345 350 Vval

Val

Adn Cs Ay Arg Arg Val

355 360 365 Trp Lys Ala Gn dy dy @n dy
APRe Laud el l6éy Rape@Ghu Az eBHly 8HS5AsB86u Phe Ala Lou Thr Arg Tyr
Ile Lys Lys #5g Gu Gy 385 390 395 400 Phe G u Lou Val

Phe Val Asn Val Cys Phe Trp Phe
210> 5
211> 1491
<212> DNA
<213> Homo sapiens
<400> &
atggectoga geacaggtga coggagecag goggtgagge atggactgag ggcgaaggty 60
ctgacegctige acggeatgaa ccogegtate cggagagtge agtacgeagt gegtegecce 120
atagtgeage gagoottgga gotggageag gagetgegec agggtgigaa gaagectite 180
accgagegtca tecgteccaa categgggac goacaggeia tegggeagag geecatcace 240
ttoctgogoe aggtettiepe cototgtgtt aacccteate ttetgageag coccaactic 300
cctgacgatg ccaagaaaag ggeggagege atctigeage cgtateggge ccacagictg 360
gzgeoctaca gogtoagete cggcatcoag ctgatoogeg aggacgtgge goggtacatt 420
gagaggogty acggaggeat coctgeggac cccaacaacg toticotgte cacaggggee 430
agegatgeca togtgacget gotgaagets ctggtegeocg gogagggeca cacacgeacg 540
getgtgetea tocccatoce ceagtaccoa ctotactege cecacgetgge agagetegee 600
gcagtgcage tggattasta cciggacgag gageeptgeet gggogetgea ceteggecgag 660
cttocaccgty cactggoeca gecgogtgac cactgoogee ctogtgcget otgtgteate 120
aaccctggca accccaccgy goagetecag acccgegagt goatogagge cgtgateoge 730
ttogeottor aagagogget cittotgoty geggacgage tgtaccagga caacgtglac 840
googegeett cgoagltcea ctoattcaag aaggtgoica tegagatgee goocgeoctac 900
geogegoage aggagettge ctecttccac tocaccicca agggotacat gggogagtge 960

Met Qu



405 410 415 Val Pro Pro Ser Lou Arg Ay Lys Lys Gu Ser Pro Asp Tyr Ser Lys
420 425 430 Arg Lou Ser A n Val Ala Pro Val Lou Lys Gu Arg Met Val Lys Lys
435 440 445 dvy Ser Met Met Ile Ay Tyr Gn Pro Hs @Ay Thr Arg Ala Asn Phe

450 455 460 12 Phe Arg Met Val Val Ala Asn Pro Thr Lou Thr G n Ala Asp Ile
Asp 465 470 475 480 Phe Lou Lou Gy GQu Lou Gu Arg Lou Gy G n Asp Lou
485 490 <210> 5 <211> 1491 <212> DNA <213> Honp sapiens <400> 5

at ggact cga gcacaggt ga ccggagccag $cggt gagge at ggact gag
ct gacgct gg acggcat gaa cccgcgtgtg cggagagt gg agt acgoagt
at agt gcagesgytagecst aceigtateic eageriet 8 gaYae U gE sy gHEFEYda
accgaggtca tccgtgccaa catcggggac gcacaggcta tggggcagag
t t cct gcgceoteagaytaat wegietcet gdgigoage teorrbaseast (aaceccrt ettgerguiag
cctgacgat g ccaagaaaag ggcggagcgc atcttgcagg cgtgtggggg
ggggcct ac atggtgesagetcecsey cpeedacsadeat GedccEgyopLay e gEgg c
gagaggcgt g acggaggcat ccctgcggac cccaacaacg tcttcctgtc
agcgat gccasasbaytaggaegrgtisgr tayemeret garst @oisgewgteyt gadepgest a
ggtgtgctca tocccatccc ccagtaccca ctctactogg ccacgctggce
gcagt gcaggeizggadat mitdcaaccotgigacga geagedt gtietegyg gogetgga
cttcaccgtg cactgggcca ggcgcgtgac cactgccgcecc ctcgtgcegcet
aaccct ggcacacreagtigeron agtiagragtasetgcgaghatgc attcggaggo
ttcgccttcg aagagcggcet ctttctgetg goggacgagg tgtaccagga
gccgoggat ktegoagt tagapsaged catdiciaagt@ageiconbmasct yagatggyg
gccgggcago aggaccttgc ctccttccac tccacctcca agggct acat
gaaggeacct accacttecg gatsaccatt ctgooccect tggasaaact goggoteete

ctggagaage tgageaggtt ccatgecaag ttcacccteg agtactectg a

210> 6

Q211> 992

212> PRT

<213> Homo sapiens

400> 6
Met Ala Ser Ser Thr Gly Asp Arg Ser Gln Ala Val Arg His Gly Leu
1 5 10 15

Arg Ala Lys Val Leu Thr Leu Asp Gly Met Asn Pro Arg Val Arg Arg
20 25 30

Val Glu Tyr Ala Val Arg Gly Pro lte Val Gln Arg Ala Leu Glu Leu
35 40 45

Glu Gin Glu Leu Arg GIn Gly Val Lys Lys Pro Phe Thr Glu Val lle
50 55 60

Arg Ala Asn lle Giy Asp Ala GIn Ala Met Gly Gin Arg Pro lle Thr
65 70 75 80

Phe Leu Arg Gln Val Leu Ala Leu Cys Val Asn Pro Asp Leu Leu Ser
85 90 85

ggegaaggtg
gcgt ggcccc
Haageectttc
gcccat cacc
t8Ecaacttc
ccacagtctg
Ydggt acat t
cacaggggcc
Batacgcacg
agaactt ggc
6t ggccgag
ctgtgtcatc
5@¢ gat ccgc
caacgt gt ac
éegccect ac
gggcgagtgc
1440

1491

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



13 gggttccgcg gcggcetat gt ggaggt ggt g aacat ggacg ctgcagtgca gcagcagatg 1020

ct gaagct ga
gt ggt cagcc
gcagtgctgg
cctggcat ca
ccccecegeggg
ctgcgecet cc
gaaggcacct
ot ggagaagc
992 <212>
Ser Gn
Gy Mt
Il e Val
Lys Lys
Al a Met

Lou Cys Val

t gagt gt gcg
cgccecgegec
cagagct ggc
gct gcaaccc
cggt ggageg
t ggaggagac
accacttccg
t gagcaggt t

PRT <213> Honp sapi ens
AlSer Kral AspPe PllosAsglAge Almulys LySAre0A agilu Arggllallgu Lys Val
Asn Pro Arg0 Val Arg Argl020 25 30 Valllldu Tyr Ala Val
Gn Arg Ala Lou Qu Leu
Pro Phe Thr
Geyn HarlysGdy PlydHib ISer TéwrGly @%a TV SeB V80 SerPfee Aleu Arg G n Val

AsnliPro Asp Lou Lu Ser 85 90195 14 Ser

d u Vval

gctgtacctg
caccgacccc
ggccaaggcc
agt gcagggc
cgct caggag
cggcat ct gc
gat gaccat t
ccat gccaag

Il e

ccggt gccag
tcctttgege
aagct caccg
gccat gt act

ctgggcct gg

Wt ggt gccag

ctgcccccct
ttcaccctcg

gacaggccct
agtt ccaggc
agcaggtctt
cottcccgceg
cccccgat at
ggagcggct t
t ggagaaact
agtactcctg

<400> 6 Met Al a Ser

gct ggacctg
t gagaagcag
caat gaggct
cgtgcagctg
gttcttctge
t gggcagcgg
gcggctgcetg
a 1491
Ser Thr

Arg

Lou Thr

1080
1140
1200
1260
1320
1380
1440

<210> 6 <211>
Ay Asp Arg
Lou Asp

Gy Pro

35 40 45 Qu Gn du Lou Arg dn Gy Val
50 55 60 Arg Ala Asn Ile Ay Asp Ala dn

Lou Al a

Pro Asn Phe Pro Asp Asp

Al a Lys
Lou Ay
Val Al a

Lys Arg Ala GQu Arg Ile Lou 100 105 110 Gn Ala Cys Ay Gy Hs Ser
Ala Tyr Ser Val Ser Ser Ay 115 120 125 Ile A n Lou Ile Arg G u Asp
Arlge Tiriel e BguG|ArAgn ArigAIASPe Tyr Ile Glu Arg Arg Asp

130 135 140

Gly Gly |le Pro Aia Asp Pro Asn Asn Val Phe Leu Ser Thr Gly Ala
145 150 155 160

Ser Asp Ala 1le VYal Thr Val Lsu Lys Leu Leu Val Ala Gly Glu Gly
165 170 175

His Thr Arg Thr Gly Val Leu Ile Pro lle Pro Gln Tyr Pro Leu Tyr
180 186 190

Ser Ala Thr Leu Ala Glu Leu Gly Ala Val Gln 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‘GIy Gin Val GIn Thr Arg Glu Cys lle Glu
245 250 255

Ala Val |le Arg Phe Ala Phe Glu Glu Arg Leu Phe Leu Leu Ala Asp
260 265 270

Glu Val Tyr Gln Asp Asn Val Tyr Ala Ala Gly Ser Gln Phe His Ser
275 280 285



130
145
Gy
Tyr
Lou
Arg
Val
Au
Lou
Adn
Tyr
Tyr
Val
Val
Val
Al a
Thr

135
150
165

140 dy Ay Ile Pro Ala Asp Pro Asn Asn Val Phe Lou Ser Thr Ay Al a
155 160 Ser Asp Ala Ile Val Thr Val Lou Lys Lou Lou Val Ala Gy du
170 175 His Thr Arg Thr Ay Val Lou Ile Prolle Pro An Tyr Pro Lou

180 185 190 Ser Ala Thr Lou Ala Qu Lou Ay Ala Val Gn Val Asp Tyr Tyr
195 200 205 Asp Qu GQu Arg Ala Trip Ala Lou Asp Val Ala Qu Lou His

Al a
Ile
Cys
Lou
Phe
Al a
Met
Asn
Arg
Ser
Au
du

210 215 220 Lou Ay G@n Ala Arg Asp H's Cys Arg Pro Arg Ala Lou Cys
225 230 235 240 Asn Pro%@dy Asn Pro Thr Ay Gn Val Gn Thr Arg
Ile Au 245 250 255 Ala Val Ile Arg Phe Ala Phe u G u Arg Lou Phe
Ala Asp 260 265 270 GQu Val Tyr Gn Asp Asn Val Tyr Ala Ala Ay Ser
Hs Ser 275 280 285 15 Phe Lys Lys Val Leu Met Qu Met Ay Pro Pro
GPge QisnLy&iVal R@ONeR Sy BOOGTY BraiPloolyr Ala 6Betinie His Ser Thr Ser Lys Gy
Ay @ Cys 305 3 315 320 G% Phe Arg Ay Ay Tyr Val @u Val
Met Asp Ala Ala Val 325 330 335 Gn Gn Gn Met Lou Lys Lou Met Ser
Lou Cys Pro Pro Val 340 345 350 Pro Ay G n Ala Lou Leu Asp Lou Val
Priou RyuoAlAlSar PrecHi$iber TIg5%r 380 GB6Lr Wes 8! Elo (Ber Phe Ala G n Phe G n
Ly8 G n Al a ValilReu Ala 370 35 380 Gu L@l Ala Ala Lys Ala Lys Lou
G n Val Phe Asn Qu Al a

Gly Phe Arg Gly Gly Tyr Val Glu Val Val Asnh Met Asp Ala Ala Val
325 330 335

Gln Gln 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
385 390 305 400

Pro Gly lle Ser Cys Asn Pro Val Gln Gly Ala Met Tyr Ser Phe Pro
405 410 415

Areg 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 Cys Val VYal Pro Gly Ser Gly Phe Gly Gln Arg Glu Gly Thr Tyr
450 455 460

His Phe Arg Met Thr ile Leu Pro Pro Leu Glu Lys Leu Arg Leu Leu
465 470 475 480



Pro

390 395 400 Pro dy Ile Ser Cys Asn Pro Val Gn Gy Ala Met Tyr Ser Phe
405 410 415 Arg Val Gn Leu Pro Pro Arg Ala Val GQu Arg Ala G n Qu Lou
420 425 430 Lou Ala Pro Asp Met Phe Phe Cys Lou Arg Lou Leu Gu Qdu Thr
435 440 445 1Ile Cys Val Val Pro Ay Ser Ay Phe Ay Gn Arg Qu Gy
Tyr 450 455 460 Hi's Phe Arg Met Thr Ile Lou Pro Pro Lou Qu Lys Lou Arg
Lou 465 470 475 480 16 Lou GQu Lys Lou Ser Arg Phe H's Ala Lys Phe Thr
A u Tyr Ser 485 490 495 Met M a Ser Ser Thr Ay Asp Arg Ser Gn Al a Val
Hs Gy Lou 500 505 510 Arg Ala Lys Val Leu Thr Lou Asp Gy Met Asn Pro
Val Arg Arg 515 520 525 Val GQu Tyr Ala Val Arg Ay Pro lle Val Gn
Ala Lou Qu Leu 530 535 540 dQu Gn Gu Lou Arg Gn Ay Val Lys Lys Pro
Thr Gleu WalLyklLleu S&4% 2 PBOHBEM a369O PheAfhg LAL &luAlm Sete Ay Asp Ala G n Al a
Gy Gn Arg Pro Hi5e Thr 565 5480575 Phe Lo#5Arg G n Val Lou Ala Lou Cys
Asn Pro Asp Lou Lou Ser 580 585 590 Ser Pro Asn Phe Pro Asp Asp Ala Lys
Arg Ala Qu Arg Ile Lou 595 600 605 Gn Ala Cys Ay Gy His Ser Lou

Al a Tyiet SerSeVakr BerGipaep & gySed 0n Gl5Va0620z HId @lyGem Lou Ile Arg A u Asp Val
Arg Tyr Ile G500 Arg Arg Asps05625 630 6355840 dy Ay Ile Pro Ala Asp
Asn Asn Val Phe Lou Ser Thr Ay Al a

Arg Ala Lys Val Leu Thr Leu Asp Gly Met Asn Pro Arg Val Arg Arg
515 520 h2h

Val Glu Tyr Ala Val Arg Gly Pro Ile Val GIn Arg Ala Leu Glu Leu
530 535 540

Glu GIn Glu Leu Arg GIn Gly Val Lys Lys Pro Phe Thr Glu Val |le
545 550 hh5 560

Arg Ala Asn lle Gly Asp Ala Gin Ala Met Gliy GIn Arg Pro lle 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 lle Lsu
595 600 605

Gln Ala Gys Gly Gly His Ser Leu Gly Ala Tyr Ser Val Ser Ser Gly
610 615 620

e Gln Leu lle Arg Glu Asp Yal 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 lie Val Thr Val Leu Lys Leu Leu Val Ala Gly Glu Gly
660 665 670



645
660
Tyr
Lou
Arg
Lou
Au
Lou
Ser
Tyr
Lys
Val
Val
Val
Gn
Al a

650 655 Ser Asp Ala Ile Vval- Thr Val Leu Lys Leu Lou Val Ala Ay Ju Qy
665 670 17 Hi's Thr Arg Thr Ay Val Lou Ile Pro Ille Pro Gn Tyr Pro Lou
675 680 685 Ser Ala Thr Lou Ala Gu Lou Ay Ala Val @n Val Asp Tyr Tyr
690 695 700 Asp Gu Gu Arg Ala Trip Ala Lou Asp Val Ala Gu Lou His
Ala 705 710 715 720 Lou Ay Gn Ala Arg Asp Hs Cys Arg Pro Arg Al a
Cys Vval Ile 725 730 735 Asn Pro Gy Asn Pro Thr Ay dn Val Gn Thr Arg
Cys Ile u 740 745 750 Ala Nal |Ile Arg Phe Ala Phe AQu Au Arg Lou Phe
Lou Ala Asp 755 760 765 Qu Val Tyr Gn Asp Asn Val Tyr Ala Ala Ay

G n Phe His Ser 770 775 780 Phe Lys Lys Val Lou Met Qu Met Gy Pro Pro
Ala dy An Gn 785 790 795 800 G u Lou Ala Ser Phe H's Ser Thr Ser
Ay Tiis MetArdly @ywaCyeu 86Fr810: B2SInGyyPRheuAyrg Ay Ay Tyr Val @u Val
Asn Met Asp7Al a Al a Val 6820 825 830 &G A n G n Met Lou Lys Lou Met Ser
Arg Lou Cys Pro Pro Val 835 840 845 Pro Ay Gn Ala Leu Lou Asp Lou
Val Ser Pro Pro Ala Pro Thr 850 855 860 18 Asp Pro Ser Phe Ala G n Phe
Al a GSer MysThlleu MaahilvVabu tlgwlAval GI86ha| 890T87H5r880 A u Lou Ala Ala Lys
Lys Leu @or G u A n Vvabs Phe Asn G w0l a 885 890 895

Asp Glu Glu Arg Ala Trp Ala Leu Asp Val Ala Glu Leu His Arg Ala
105 70 715 720

Leu Gly Gin Ala Arg Asp His Cys Arg Pro Arg Ala Leu Cys Val lle
725 730 735

Asn Pro Gly Asn Pro Thr Gly Gln Val Gin Thr Arg Glu Cys lle Glu
740 745 750

Ata Val lle Arg Phe Ala Phe Glu Glu Arg Leu Phe Leu Leu Ala Asp
755 160 765

Glu Val Tyr Gln Asp Asn Val Tyr Ala Ala Gly Ser Gln Phe His Ser
710 115 780

Phe Lys Lys Val Leu Met Glu Met Gly Pro Pro Tyr Ala Gly GIn Gln
785 790 195 800

Glu Leu Ala Ser Phe His Ser Thr Ser Lys Giy Tyr Met Gly Glu Cys
805 810 815

Gly Phe Arg Gly Gly Tyr Yal Giu Val Val Asn Met Asp Ala Ala Val
820 825 830

Gln Gln Gln Met Leu Lys Leu Met Ser Val Arg Leu Cys Pro Pro Val
835 840 845

Pro Gly GIn Ala Leu Leu Asp Leu Val Val Ser Pro Pro Ala Pro Thr
850 855 860



Pro Gy Ile Ser Cys Asn Pro Val
Arg Val Gn Lou Pro Pro Arg Ala Va

Ile Cys Val Val
960 H s Phe Arg Met Thr
975 Lou Gu Lys Lou Ser Arg Phe His Ala Lys Phe Thr
985 990 <210> 7 <211> 1869
at ggccacca aggagaagct gcagtgtctg aaagacttcc acaaagacat
t ct ccaggga agagcccagg cacacggcct gaggat gagg ctgaggggaa
agggagaagt ggtccagcaa gattgacttt gtgctgtctg tggccggagg
t t gggcaac ésnt Rro ggic dhet Ala ddr GreatlotAda Ghckyaddmate ¥ldgy dérmgg
ataccgtatétxttattttcct dgf@tgggagt ggc¥hbgcctg tgtttBdlct
at aggccagt acacct caga agggggaat c acctgct ggg agaagatctg
tctggcattg gctacgcatc catcgtcatc gtgtccctcc tgaatgtgta
at cct ggcctiluglggodad bt s dt atwt lutThr 6actlockt Coe sgadadagct
cactgcaacc acagct ggagbdcacaccacat #¢cat ggagg acddect gcg
actttctggg tctcccttag cgcctccaac ttcacctcge ctgtcatcga
cgcaatgtac tcagcctgtc ttccggaatc gacgaaccag gcgctctgaa
gcgct ct gcerd glgticsd Sagtys dsig Gt Yagtatn Givt Alatiet Cir Seathatggaa
t ccacaggca aggttgpamt a cttcaccgmosactttcccgt ¢fogccat get
ctggtccgtg gactgaccct gccgggtgct ggcgaaggca tcaaattcta
gacat cagcc gccttgagga cccacaggtg tggatcgacg ccggaaccca
Arg Yal GIn Leu Pro Pro Arg Ala Val Glu Arg Ala GIn Glu Leu Gly
915 920 925

Leu Ala Pro Asp Met Phe Phe Cvs Leu Arg Leu Leu Glu Glu Thr Gly
930 935 840

lle Gys Val Val Pro Gly Ser Gly Phe Gly GIn Arg Glu Gly Thr Tyr
945 950 955 560

His Phe Arg Met Thr lle Leu Pro Pro Leu Glu Lys Leu Arg Leu Leu
965 970 975

Leu Glu Lys Leu Ser Arg Phe His Ala Lys Phe Thr Leu Glu Tyr Ser
880 985 990

1y 7

211> 1869

<212> DNA

213> CGricetulus griseus

<400> 7
atgeccacca aggagaaget geoagtgtetg aaagacttec acaaagacat cctgaageot

tctecaggga agageccagg cacacggcct gaggateage ctgagggeaa geccccticag
agggagaagt ggtocageaa gattgacttt gigctgtety tegecggagg ctteetepet

ttgggcaace tttggcgftt cococgtacetc tegctacaaaa atggtggage tgetttecte

Gn dy Ala Met Tyr Ser
GQu Arg Ala @n Qu Lou Ay 915 920 925
Lou Ala Pro Asp Met Phe Phe Cys Lou Arg Lau Lou Gu Gu Thr dy 930 935 940
Pro Ay Ser Ay Phe Ay G@n Arg u Gy Thr Tyr
Il'e Lou Pro Pro Lou Qu Lys Lou Arg Lou Lou 965 970
Lou A u Tyr
<2128 DNA <213> Cricetul us griseus

Phe Pro

cct gaagcct
gccccct cag
cttcgt gggt
tgctttcctce
ggaggt cat a
cccettgttc
ctacattgtc
t ccct gggece
t aggaat gag
gt tct gggag
at gggacctt
gggt gttcga
tctggtgetg
cct gt accct
gatattcttt

60
120
180

240

Ser
<400> 7

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900

900 905 910

945 950 955
980

19



960

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

ttctatgcca
aact cgt aca

ggcttcgcag
gat gt ggct g
at gccgct gc
gacagccagt

ggccat gacc
gctgctggga
cctgggcttc
t ggctt ggcc
gtccattctg ttttttatta
cgaaggacag atcacatcct
ttcctaagga agggttatcg tcgggaagtc ¥t catcgcca tcctgtgtag
ctgctgggge tgtcgatggt gacggagggt ggcatgtatg tgtttcaact
t at gcagct atagctgg@ftt gttﬁtttgjtc@tczttttaggﬂggggcgtacgga:tgmttc@it grasatentat
tggatatatg gtggtgataa cttatatgac ggtattgagg acatgattgg
gggccct ggateegsazltaaeatyaes gggeretaie eccagatsetagermetota eqcettgttec
atcttctctc ttgtcaagta tgtacccctg acctacaaca aagtctacgt

t gggcaat t getggetigggtregpatsgeptettepde etatecatos cretatstygtacatitatat
attgccatcc tcctctgccg gacggaggga ccgttccgcg tgagaatcca atacctgata

acccccagggtagesd zascgrata ggepdeiyt gacdenytogtagamgepsgytreciaesmec @bt ccact cc 1800
cgcacaagcc tcgtcatgaa cggcgcactc atgaaaccca gtcacgtcat tgtggagacc 1860

at gat gt ga c&Bfi@acc <Rd0tesd s@dtacat2Patec@t 2padeREc<RbBmatddei cd8ll us gri seus <400>
8 Met Ala Thr Lys Qu Lys Lou G n Cys Lou Lys Asp Phe H's Lys Asp 1 5 10 15
lie Lou LystcRtgeSetccltar Edoytotays thatctiF atflcytedhpttegealPr o 6@ u Asp 20 25 30

Gu Ala u Ay Lys Pro Pro G n Arg Gu Lys Trp Ser Ser Lys lie 35 40 45
Asp Phe VakcadtatecSedecdfatc Aloarefaty ebdeyacRaeqedfabiebd ytekaaoetd y 686n Val 50 55 60
Trio Arg Phe Pro Tyr Lou Cys Tyr Lys Asn Ay Ay Gy Ala Phe Lou 65 70 75

t cacttggaa
t gcct gaaca
at ggcacaag
ttcattgcct

gct aCaaCaa
gt ggt accag
agcaaggggt
at CCaaaagc
tgctcctctt
t ggtt gat ct

gt acaagt at
ttttgtgtct
ggacat t gct
tgtgactatg
gcttggactg
ttacccgtcc
cat cagct ac
ctttgactac
gt tattgcce
ct at cggcct
thatgtttc
gt at cct gat
détcttggtc

tctgcct ggg

gggact gt at
ttttttccat

agt caggt cc
ccaccttttg
ttgttgaagt

20

80 gogototgee toctottagt ctggettgte tgttttttet goatatezaa gepsteticga 720
tccacaggea aggttgteta cttecaccgee actttccegt ttgocatget teteetecte 780
ctggtoopty gactgaccet geoggeteet ggegaaggea tcaaattcta cotgtacoct 840
gacatcagoc gocttgagga cocacaggte tegatcgace coggaaccca gatattettt 900
tectatgeca totgeotggeg ggocaigace tcactgggaa gotacaacaa gtacaagtat 960
aactcgtaca gggactgtat getgetgega tgcctgaaca giggtaccag ttitgtgtet 1020
ggcttcgcag ttttitocat cctgegettc atggeacaag ageaaggget ggacattzet 1080
gatgteggcte agtcagegtce tggettggee ttcattgect atccaaaage tstgactatg 1140
atgcogetge ccacctttty gtecattetg tttittatta tgcteetctt geitggacts 1200
gacagocagt ttgttgaagt ceaaggacag atecacatcet tggttgatet ttacccgice 1260
tteotaagga agggttateg tcgsgaagtc ticatcecca tocigtztag catcagotac 1320
ctgotzgzee tgtogatget gacggageet gecatgtate tetttcaact ctttgastas 1380
tatgcageta gteggtetate cottttegtege gttgcattet ttgaatgttt tegttattgee 1440
tggatatate gtgetgataa cttatatgac gotattgage acatgattge ctatcggcct 1500
gggccctgega tgaagtacag ctggegotgtc atcactccag tictetgtee tggatgttte 1560
atcttetetec tigtcaagta tetacceoctg acctacaaca aagtctacgt gtatcctgat 1620
toggcaatte geotggecty gggootggoe ctatocteca tgetgtetat cecetiggte 1680



Ile
Lou
Trp
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140
150
165
180
195
210
225
Met

Pro
Al a
Lys
Asn

Pro Tyr Phe Ile Phe Lou Phe Gy Ser Qy Lou Pro Val Phe Phe 85 90 95
GQu val Ilelle dy An Tyr Thr Ser Qu Ay Ay Ile Thr Cys 100 105 110
GQu Lys lie Cys Pro Lou Phe Ser Ay Ile Ay Tyr Ala Ser Ile 115 120 125
Val Ile Val Ser Leu Leu Asn Val Tyr Tyr Ile Val Ile Leu Ala Trp 130 135
Ala Thr Tyr Tyr Lau Phe His Ser Phe Gn Thr Gu Lau Pro Trp Ala 145
155 160 His Cys Asn His Ser Trp Asn Thr Pro H's Cys Met A u Asp Thr Leu
170 175 Arg Arg Asn A u Ser 2eu Trp Val Ser Leu Ser Ala Ser Asn Phe Thr
185 190 Ser Pro Val Ile GQu Phe Trp Au Arg Asn Val Leu Ser Leu Ser Ser
200 26@8ecc@cy tpdtetzpespeacizacely ocetiopecal taagaained gteccTegia Asidédeu Al a Leu Cys Leu
215 220 Leu Leu Val Trp Leu Val Cys Phe Phe Cys Ile Trp Lys Ay Val Arg
230 28BeRARe aSwraafdgr ct@oytety gagvitkazyakectyopccPitacciittice Al1&00Thr Phe Pro Phe Al a
245 250 255 Leu Leu Val Leu Leu Val Arg Ay Leu Thr Leu Pro Ay Ala Ay
260 26BBca2F0 tQtyatkdaccskgssackhetedaaccch etticadstcatPrabesdeoc | [1860Ser Arg Leu G u Asp
275 280 285 dn Val Trp Ile Asp Ala Ay Thr @n Ile Phe Phe Ser Tyr
Il e 281@a28 300 Cys Leu Gy Ala Met Thr Ser Leu Agé%Ser Tyr Asn Lys Tyr
Tyr 305 310 315 320 22 Asn Ser Tyr Arg Asp Cys Met Lou Lou Gy Cys Lou
Ser Gy Thr

210> 8

Q211> 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 15

1le Leu Lys Pro Ser Pro Gly Lys Ser Pro Gly Thr Arg Pro Glu Asp
20 25 30

Glu Ala Glu Gly Lys Pro Pro Gln Arg Glu Lys Trp Ser Ser Lys 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 Gys Tyr Lys Asn Gly Gly Gly Ala Phe Leu
65 70 75 80

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

Leu Glu Val Ile lle Gly GIn Tyr Thr Ser Glu Gly Gly lle Thr Cys
100 105 10

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



330 335 Ser Phe Val Ser Ay Phe Ala Val Phe Ser Ile Lou Ay Phe Met Al a
345 350 Gn u @n dy Val Asp lle Ala Asp Val Ala Qu Ser Ay Pro Ay
360 365 Lou Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro Lou Pro
375 380 Thr Phe Trp Ser Ile Lou Phe Phe Ile Met Lou Lou Lou Lou Gy Lou
390 395 400 Asp Ser Gn Phe Val Qu Val Qu Ay Gn Ile Thr Ser Lou Val
405 410 415 Lou Tyr Pro Ser Phe Lou Arg Lys Ay Tyr Arg Arg G u Val Phe
420 425 430 Ala Ile Lou Cys2Ber Ile Ser Tyr Lou Lou Ay Lou Ser Mt Val
435 440 445 du dy Ay Met Tyr Val Phe G n Lou Phe Asp Tyr Tyr Al a
Ser 4%0 UBFaUBD Le@lyu Wl VaCyigr [ysul Ikedal Treplevadila Atra Phe Phe d u Cys Phe Val
Ala 46513870 475 480 1%rp Ile Tyr G Ay Asp Asn Lou Tyr Asp Ay lle
Asp Met Ile 485 490 495 Gy Tyr Arg Pro Ay Pro Trp Met Lys Tyr Ser Trp
Val Ile Thr 500 505 510 23 Pro Val Lou Cys Ala Gy Cys Phe |lie Phe Ser
Val Ly Thy MyWair i FhoRG B2 Fhe PmoThkdilu Téar Préyirp ABn Lys Val Tyr Val Tyr Pro
Trp Al#a Ile Ay 5360535 540 Loutseddy Trp Ay Uéu Ala Lou Ser Ser Met Val
Ile Pro Lou Val 545 550 555 560 Ile Ala lie Lou Lou Cys Arg Thr Qu
Pro Phe Arg Val Arg Ile 565 570 575 Gn Tyr Lou Ile Thr Pro Arg Gu Pro
Arg THip 04k asVBis Sk UrpAlgh 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 lle Glu Phe Trp Glu Arg Asn Val Leu Ser Leu Sar Ser
195 200 205

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

leu Leu Val Trp Leu Val Cys Phe Phe Cys lle Trp Lys Gly Val Arg
225 230 235 240

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

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

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

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

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



580 585 590 Au Gy Ala Thr

595 600 605 Ala Lou Met Lys Pro Ser Hs Vval Ile Val

620

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 lie Ala Asp Val Ala Glu Ser Gly Pro Gly
355 360 365

Leu Ala Phe Ile Ala Tyr Pro Lys Ala Val Thr Met Met Pro_Leu Pro
310 315 380

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

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

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

Afa lle Leu Cys Ser lie 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 Cys Leu Leu Trp VYal Ala Phe Phe Glu Gys Phe Val |le 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 lle Thr
500 505 510

Pro Phe H's Ser Arg Thr Ser

du Thr

Lou Val Met Asn dy

Met Met 610 615



23
Pro Val Leu Cys Ala Gly Cys Phe lle Phe Ser Leu Val Lys Tyr Vai
515 520 525

Pro Leu Thr Tyr Asn Lys Val Tyr Val Tyr Pro Asp Trp Ala [le Gly
530 535 540

Leu Gly Trp Gly Leu Ala Leu Ser Ser Met Val Cys lle Pro Leu Val
545 550 5bb 560

(le Ala Ile 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
530 585 590

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

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



