DESCRIPTION Anti-Glypican 3 Antibody Having Modified Sugar Chain
TECHNICAL FIELD The present invention relates to an antibody to
glypican 3 antigen (i.e., an anti-glypican 3 antibody) in which cytotoxic
activity, especially antibody-dependent cellular cytotoxicity (ADCC) is
enhanced, as well as a proaessderrprodusing the antibody.
BACKGROUND ART Glypican 3 (GPC3) is a member of the family of
heparans sulfdtesproteaglycansdresient ongheisarface of cellart bas been
suggested that GPC3 may be involved in cell division upon development
and in cancer cell growth, but its function is still not well understood. It
has been discovered that a type of antibody that binds to GPC3 inhibits
cell growth due to ADCC (&itibudy"depgendant cellular cytotoxicity)
activity and CDC (complement-dependent cytotoxicity) activity (WO
200360883} skarthérmuore f becauseGRES is: cleaved it theodhpdy and
secreted into the blood as a soluble form of GPC3, it has been suggested
glhaceancer eait beadiaghosed usingaartantibody tlhatrcah detetbibady) in
soluble form of GPC3 (WO 2004/022739, WO 2003/100429, WO
whiZgp4yTe6e7F \Whea tdevelaping ap antiedncer agéabibay utiizesndent
antibody cytotoxic activity, preferably the antibody used will have a high
celididitr ADCC BRIl TheléfdrE Janl antiGPOZ adtibedy Withla kighdevel
of cytotoxic activity has been demanded. Modification of antibody sugar
ProsHuRs detkiowntier Ehfiahbe itd ADEC @xtivity. For example, WO
99/54342

BACKGROUND ART

Glypican 3 {(GPC3} is a member of the family of
heparan sulfate proteoglycans present on the surface of
cells. It has been suggested that GPC3 may be involved
in cell division upon development and in cancer cell
g;owth, but its function is still not well understood.

It has been discovered that a type of antibody that
binds to GPC3 inhibits cell growth due to ADCC (antibody-
dependent cellular cytotoxicity) activity and CDC
(complement-dependent cytotoxicity) activity (WO
2003/00883}. Furthermore, because GPC3 is cleaved in the
body and secreted into the blood as a soluble form of
GPC3, it has been suggested that cancer can be diagnosed
using an antibody that can detect the socluble form of
GPC3 (WO 2004/022739%, WO 2003/100429, WO 2004/018667).

When developing an anticancer agent that utilizes



discloses that ADCC activity is enhanced by modifying antibody
glycosylation. In addition, WO 00/61739 discloses that ADCC activity is
regulated by controlling the presence or absence of fucose in antibody
sugar chains. WO 02/31140 discloses producing an antibody having
arsuges ehainstbabea poteentain:a-1,6 eerefueese; by-produeing4hat usea
antibody in YB2/0 cells. WO 02/79255 discloses an antibody with sugar
wiChaihs haviag hisgeting v6 1cNAcA Howeyer, anianti-GPG3:antibody, with,
enhanced ADCC activity due to sugar chain modification has not been
andiselosed sefari DISCLOSURE OF JiE BNNENTFON viherpresent
disclosure provides an anti-GPC3 antibody composition with enhanced
acADCC gctivity caased daynthredalteration of the sugar chain component
thereof, as well as a process for producing such an antibody. After
varidtsdnvestigations,dhie amveritorsyhaves discovereddhat-an antibody: o
targeting GPC3 with sugar chains lacking a-1,6 core fucose have a high
enfegelef 2TytGiOXE aetivityr Thys, thécpreseatididelosire prévides 4an
anti-GPC3 antibody composition wherein the sugar chain component of
ditheldartibodyhat beehCalteréd,varidmose spécifically, by antidody ing
composition with a greater fraction of fucose deficient anti-GPC3
angitisotiies Theo sudartchain-madified aati-BPC3 Entibddiseamposition of
the present disclosure has a high level of cytotoxic activity, and therefore
digusedd asdaledl §idvith dshibitorisuchsas emiaricadcéragenttThe 1ing
present disclosure also provides a process for producing an anti-GPC3
th&nﬂ&ﬁﬁ@ﬁﬁﬁbd§ﬁdﬁ%ﬁﬁéﬁﬁnﬂﬁafucose in antibody sugar

chains. WO 02/31140 discloses producing an antibody
having sugar chains that do not contain o-1,6 core fucose
by producing that antibody in YR2/0 cells. WO 52/76255
discloses an antibody with sugar chains having bisecting
GlcNAc. However, an anti-GPC3 antibody with enhanced
ADCC activity due to sugar chain modificaticn has not
been disclosed so far.

DISCLOSURE OF THE INVENTION

The present disclosure provides an anti-GPC3
antibody composition with enhanced ADCC activity caused
by the alteration of the sugar chain component thereof,
as well as a process for producing such an antibody.

After varicus investigations, the inventors have

discovered that an antibody targeting GPC3 with sugar

chains lacking o-1,6 core fuccse have a high level of



sugar chain of the antibody is modified, comprising the steps of:
introducing a nucleic acid encoding the anti-GPC3 antibody into a host
cell with reduced fucose addition capability such as YB2/0 cells, and
culturing the host cell to obtain the antibody. Preferably, the cell with
cyredused ccapability of adding, fcose,to sugar chaing is acell,lacking & i ge s
fucose transporter. Thus, in a first aspect, there is provided an
ananfiglypicans3 antibody.compesitian :comprisingan antibedy,hawng @,z 1 n
heavy chain variable region comprising CDRI having the amino acid
cosgauence set forthine SEQ Ha NQ:a25,.LRR2 havingthe aminoacid
sequence set forth in SEQ ID NO: 26, and CDR3 having the amino acid
spsequence] set forh in SERHANG:i2h whereinthe sbgaschaiBater
component thereof has been modified. 3 In a second aspect, there is
£ rprevided aT amti-glypican: Biantibety LOMpasition comprising as antibady
having a light chain variable region comprising CDRI having the amino
suatid sequenceset fardtineSEQ-PPN®: 45: CDRRAhaving dhe amiro @Cidhe
sequence set forth in SEQ ID NO: 46, and CDR3 having the amino acid
prseguenceiset fartu in=SEQ< DNDL §0, Whreecin thie sugar chaia activity,
component thereof has been modified. In a third aspect, there is provided
anan antghfpican 3 santidxotlylcampaesiticnl Whereinw tire antibiddiytaf the first as
aspect further has a light chain variable region comprising CDR1 having
antherdnmireracid seqeerice set forth in SEQ ID NO: 45, CDR2 having the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 having the
amindhacig segaenceldetforthun SEQ siD NO>80dmsa foyrtheasgect fihere
is provided an anti-glypican 3 antibody composition comprising an
pragtivodychavingatheabyC3 antibody composition wherein the

sugar chain of the antibody is modified, comprising the
steps of: introducing a nucleic acid encoding the anti-GPC3
antibody into a host cell with reduced fucose addition
capability such as YB2/0 cells, and culturing the heost cell
Lo obtain the antibkedy. Preferably, the cell with reduced
capability of adding fucose to sugar chains is a cell
lacking a fucose transporter. Thus, in a first aspect, there
is provided an anti-glypican 3 antibody composition
comprising an antibody having a heavy chain variable region
comprising CDR1 having the aminc acid seguence set forth in
SEQ ID NO: 25, CDRZ having the amino acid sequence set forth
in SEQ ID NOC: 26, and CDR3 having the amino acid sequence
set forth in SEP ID NO: 27, wherein the sugar chain

component thereof has been modified.



chain variable region of any one of (1)-(7): (1) a heavy chain variable

region comprising the amino acid sequence set forth in SEQ ID NO: 81;

(2) a heavy chain variable region comprising the amino acid sequence set
forth in SEQ ID NO: 82; (3) a heavy chain variable region comprising the
ammf)ﬂa%d §g88?@cea§%tgggb IQ§§J‘%|%£\| r%%n@%g %?‘Qﬁﬁ%?é%ﬁ@lcan

variable region comprising the amino acid sequence set forth in

3 NO: 84;,45) ahgavy chain variable regiq CQE{‘F’QE"E‘%}:}BS?@J% ac . 1iont

sequence’set forth in SEQ ID NO: 85; (6) a heavy chain variable region

cHEPMPHSIng the aming acid seqygnee §ﬁ%‘%ﬁ5ﬁﬂ SEQIDNQ;86:. 08 (1) & < g

heavy chain variable Tegion comprising the amino acid séquence set forth

s REQIDNO: 8Z,-whergindhe sugagehain component thereaf has.been .,

modified. 3a In a fifth aspect, there is provided an anti-glypican 3 antibody

acGAMResjtion comprising-an antibody:havipgieolight schain yagable regipn ¢ +he
comprising the amino acid sequence set forth in SEQ ID NO: 92, wherein

arthesugas ehainscoponentsthereofhas heensmodifiedyin asixth aspeetin the
there is provided a process for producing an anti-glypican 3 antibody

sudsing arcellh whekginra geneencedingthe anti-glypican 8:amtibody as
defined above has been introduced into said cell having reduced
capability. of addingfugese-to sugar ehainsyina seventhaspeet; thereds can 3
provided a process for producing an anti-glypican 3 antibody, comprising

arthelsteps afriptroducing a.gene encadiag 4he apt-glypican 8 antibedy: asspeact
defined above into a cell having reduced capability of adding fucose to

fustigas chains; and oyittaring thencelk i an eightb @spect; dhgre:is prayided: |

an anticancer drug having as its active ingredient the antibody
hacompositien saccording o thecabheve: BRIEE DESCRIPTIGNOREITHE : 45,

DRAWINGS Figure 1 shows the basic structure of N-glycoside
CDRZ having the aminc acid sequence set forth in SEQ ID NO:
46, and CDR3 having the amino acid seguence set forth in SEQ
ID NG: &0.

In a fourth aspect, there 1s provided an anti-glypican

3 antibody composition comprising an antibody having a heavy
chaiﬁ variable region of any one of (1}-{(7}):
(1) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 81;
(2) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 82;
(3} a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 83;
(4} a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 84;
(5) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 85;
(6) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 86;
or
(7) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 87,

wherein the sugar chain component thereof has been modified.

3a



linked sugar chains; Figure 2 shows ADCC activity of a chimeric antibody
when HepG2 cells are targeted using human peripheral blood monocytes
(PBMC); Figure 3 shows ADCC activity of a chimeric antibody 3b when
HuH-7 cells are targeted using human PBMC; Figure 4 shows ADCC

activity, of aptibpdieswhen Hyh: 7.cells gre targeted ysing human PBMC;, - 5

Figure 5 shows normal phase HPLC chromatograms of sugar chains

modified by-agalagtosyl2-ABprepared from antibgdies (a, b, £),praduceg,
anby FT-KO coeﬁrl%%nd by CHogfrc%IIs; F?édgre 6 s%glvt%q%e%%r%%eél 8 & fﬁgnt

crfructyres farthe GEQ) and GQ)-Fuc peaks shawnin Figure 5. aRdence set
Figure 7 shows a differential scanning calorimetry (DSC) measurement

scpletfor the aptibedies pregucegrhy ETn KO cells (g) and:by,CHOcells (B),
DETAILED DESCRIPTION OF THE INVENTION The present invention

+Hieaties anami-eh G-antibody . composition wherein the sugar chain
component of the antibody has been modified. It is known that the

structure of the sugar ebaindinkeddgan-antiBody has a: significanteffects ror
on the expression of antibody cytotoxic activity. Sugar chains that is

pdinked taanzantiody iaclyde Mxglycoside-linkeg sugar ghaigs, which afeerein
attached to a nitrogen atom on the side chain of an asparagine residue

a omythesantihedy molectuleeand:O: glyrogide-inked sugar-chains, Which akgerined
attached to a hydroxyl group on the side chain of a serine or threonine

alresiduehen theaatibodly meldadedTherpresestityenttenl having reduced

capability of adding fucose to sugar chains.

In a seventh aspect, there igs provided a process for
producing an anti-glypican 3 antibody, comprising the steps
of: introducing a gene encoding the anti-glypican 3 antibody
as defined above into a cell having reduced capability of
adding fucose to sugar chains; and culturing the cell.

In an elghth aspect, there 1s provided an anticancer

rug having as its active ingredient the antibody composition

according to the above.

BRIEEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the basic structure of N-glycoside
linked sugar chains;

Figure Z shows ADCC activity of a chimeric antibody
when HepGZ cells are targeted using human peripheral blood
monocytes (PBMC);

Figure 3 shows ADCC activity of a chimeric antiboedy

3b



4 is focused on the presence or absence of fucose in an N-
glycoside-linked sugar chain. Figure 1 shows the basic structure of
N-glycoside- linked sugar chains attached to an antibody. As shown in
the IgG basic sugar chains (1) and (3) of Figure 1, the N-glycoside linked

whegugarichainshave atrasicstugiiee (corepwheminoR8Mannose (Man)
and two N- acetylglucosamine (G1cNAc) moieties are linked by Q-1,4
link&igaseMAan FAG1ANKAE GICAGIENAC-P ThaGidnNse ssh WheFighthi-
side of the structure is called the reducing end and the "Man" on the left

7 csilesofalie straswied & caféd thdwdmfediigiffgiend. When a fucose is
linked to the reducing end, it usually takes the form of an a- linkage
befierrthe 6-BHSINEN BP HIEN-ZUEWIGIUESSAMIRE F A hEY8daEIAg @hd
and the 1-position of the fucose. On the other hand, in the sugar chain

suggkoWh - IYG Basitt $66arthaaP B2)3F FRjuré 12 RddtieR i fife Trom
aforementioned two sugar chains, one N-acetylglucosamine (GIcNAc

ant ity ¢ lirfléed {thE ndhERAUERT énd STiRE basic-StFudtlift 6réa a
Q1,4-linkage. This type of N-acetylglucosamine (GIcNACc) is called a

celdigecting N- acetylglucosamine. "A sugar chain having a bisecting
N-acetylglucosamine can be an O-glycoside-linked sugar chain %r
-GBS e e S hahT SR RGorrhed By Fasirsr the G10)
N-acetylglucosamine to the sugar chain by N-acety|glucosamine

andtr&r‘&ér"d%‘éﬁlﬁ%%ﬁI)?ﬁ’ﬂ‘érbeh% 5 éﬁélo%éf/ng his'8nzyme has already

been cIoned,Yan both the a@g)eo g%lgfe uence and the nLicE‘DI%citIﬁjeeC

sequehtEDf 'the A éhcotiinythe Brzme Have airsady beah Taported

{DSC} measurement plot for the antibodies produced by FT-

KO cells {a}) and by CHO cells (b).

DETATLED DESCRIPTION CF THE TNVENTION

The present inventicon features an anti-GPC3 antibody
composition wherein the sugar chain component of the
antibody has been modified. It is known that the
structure of the sugar chain linked to an antibody has a
significant effect on the expression.of antibody
cytotoxic activity. Sugar chains that is linked to an
antibody include N-glycoside-linked sugar chains, which
are attached to a nitrogen atom on the side chain of an
asparagine residue on the antibody molecule, and O-
glyceside-linked sugar chains, which are attached to a
hydroxyl group on the side chain of a serine or threonine

residue on the antibody molecule. The present invention



(NCBI database (ACCESSION D13789)). In the present invention, the
antibody composition with a modified or altered sugar chain component
(sugar chain-modified antibody composition) refers to an antibody
composition having a sugar chain component that differs from the
is antibodydompositionmproduced:by a hakt celt sening as@asreferenea N-
standard. In the present invention, one may determine whether the sugar
glohainicompandritchasdgeen modified or not by using as a reference
standard the antibody composition produced by a host cell serving as a
referénperstahdarhwif ahlentibedy composition hasafstbay thaimside-
component different from the antibody composition from the reference
1irksibargahat antbody eormpesitch isocamsiderediasian anfisodyhown in
composition with a modified sugar chain component. The host cell
theendfy B3 direferenes stidard in(the prdentinvention i8:CEHO DG4
cell. CHO DG44 cell can be obtained, for example, from the Invitrogen
N-Cotperation. ExarplesSorat antisody Tonrfitsitorbwith & rddified isiwyar
chain component include, for example, an antibody composition with an
(CoRGeadbtP it ofFiE0EE 8155 8- 1M62dbre #cbseyeficient antibodies in
the antibody 6 composition and an antibody composition with an
ACGicre4detr 1ahF oP antifddids Ravifg 4R atEehad biseting NPy F-1,4
. acetylglucosamine (GIcNAc) in the antibody composition. In a preferred
Linifisteimént '6f the préSent invertion * thé Bnfibddy cdmpositionasa o0
higgher ratio of fucose- deficient antibodies than the antibody compaosition

th%s &%ﬁ?a?éﬁﬁéﬁgé§Eﬁm§REUCture 15 called the reducing

end and the "Man" on the left side of the structure is
called the non~reducing end. When a fucose is linked to
the reducing end, it usually takes the form of an o-
linkage between the 6-position of the N-acetylglucosamine
at the reducing end and the l-poesition of the fuccese. On
the other hand, in the sugar chain shown in IgG basic
sugar chain (2} of Figure 1, in addition to the
aforementioned two sugar chains, one N-acetylglucosamine
(GlcNAc} moiety is linked o the non-~reducing end cf the
basic structure (core) via a pl,4-linkage. This type of
N—acetylglucosaminé (GlcNAc) is called a "bisecting N-
acetylglucosamine. "A sugar chain having a bisecting
N—-acetylglucosamine can be an O-glycoside-linked sugar
chain or Nw-glyceside~linked sugar chain, and it is formed
by transfer of N-acetylglucosamine to the sugar chain by

N-acetylglucosamine transferase III (GnTIII). The gene



Because some antibodies have a plurality of N- glycoside sugar chains,
the fucose-deficient antibody of the present invention encompasses not
only antibodies wherein no fucose is attached, but also antibodies
wherein the number of fucose moieties attached to the antibody is
encesdiiiead (AR antibeditraving atlcb8f6he BE $Roreifar chains witdrin
fucose is not present). When manufacturing a sugar chain-modified
theaafibosy AhhosEERIN ftds dften difficulite ciRainde cORfpoRtion ©f
containing uniform antibodies wherein all antibodies have identical sugar
thechiifs TRt efoig, itas Sitbdas coRPBsRiIOR SHthYa Rfsifiedagar hain

component of the invention is an antibody composition with an increased

(NCRiocHt bacrsecddifeiért 2ntiBYdiBs 2 fot Txample, then the antibody
composition with the modified sugar chain component of the present
invéRtidr &F EGftain both ShtibSdies GBficiBREnIaEose Rt Atibodids
not deficient in fucose, but the qverall ratio of antibodies deficient i

Wit Bs@RMFHE RYHRF tREnR=Fthe AHibod§ LBMpoSHIBR Bt5ace g}?ﬁ{e

host cells s,ervin% as a reference standard. Th%prgsent igvention is not
chaghiieadhy fiffted 5 HSpeLifc VRS Bf 1dc8be-déticidnt antibsties in the
antibody composition Will? a high ratio of fucos%-deficient antibod'est%fa .

AN GhRCresERT VAo, but preferanly theFatio & ot leSs than 20%, more

. _hreferahly not less than 50%, and most preferabl nc# less.than 90%. The
IR e Gl asscidinde bl il aottaesineatiuBanad ik g il

ce lrli;%:n%y; I%ijlcosaasmigeiaéjgeege%rét{jgbosdé%snia a{[@g fantibody composition

In the present invention, one may determine whether
the sugar chain component has been modified or not by
using as a reference standard the angibody composition
produced by a host cell serving as a reference standard.
If an antibody composition has a sugar chain component
different from the antibody composition from the
reference standard, that antibody composition is
considered as an antibody composition with a modified
sugar chain component.

The host cell serving as a reference standard in the
present invention is CHO DG44 celi. CHO DG44 cell can be
obtained, for example, from the Invitrogen Corporation.

Examples of an antibody composition with a modified

sugar chain component include, for example, an antibody
composition with an increased ratio of fucose (e.g., o-

1,6 core fucose)-deficient antibodies in the antibody



ratio of bisecting N-acetylglucosamine-added antibodies of the present
invention, but preferably the ratio is not less than 20%, more preferably
not less than 50%, and most preferably not less than 90%. The
anti-GPC3 antibody composition with a modified sugar chain component
confpfdlae presenk inyeatior aan becgbtameddyimethods kngwsarto theseased
skilled in the art. For example, a fucose-deficient antibody can be
ratproduded:by expressing ke ant-GRAC3 antibodydndhost «cells gither
lacking capability or having lower capability to add a-1,6 core fucose. The
acqgrederituavendionns natiantidularly timited tarthe hostcellsdaeking i on .
capability or having lower capability to add fucose, but host cells with no
or rfeduegeg fiechse transterasel activity, hdsticells mith=B:lowerfueosei on,
concentration in Golgi bodies, and the like may be used in the present
thénwaritiodnoMore specificallyprexaamles dfihgst celisiintludefrat myetoma
YB2/3HL.P2.Gll.16Ag.20 cells (abbreviated as YB2/0 cells) (preserved as
de NFGECRENB6R), ET84| kheckoLh € HO télls W 02481440}, dreci8ed
cells (WO 03/035835) and fucose transporter deficient cells (WO
as X)0BfIT1SB A isatiserein, the term "fucose transporter deficient cell”
refers to a cell in which the quantity of fucose transporter in the cell is less
tha®f-acrATal SCals, Snfutboe rahsporiey fandibhig hitelHuatedtue to
an abnormality in the fucose transporter structure. Examples of fucose
91 Yremzpefte PdcktTert ke ls frayt el fdes forexdfiple ithose eallsihdieint

the fucose transporter gene is knocked out (hereinafter called FT-KO
the present invention encompasses not only antibodies

wherein no fucose is attached, but also antibodies
wherein the number of fucose moieties attached to the
antibody is reduced (an antibody having at least one or
more sugar chains wherein fucose is not present).

When manufacturing a sugar chain-modified antibody
with host cells, it is often difficult to obtain a
composition containing uniform antibodies wherein all
antibodies have identical sugar chains. Therefore, if an
antibody compesition with a modified sugar chain
component of the invention is an antibody composition
with an increased ratioc of fucose-deficient antibodies,
for example, then the antibody composition with the
modified sugar chain compconent of the present invention
may contain both antibodies deficient in fucose and
antibodies not deficient in fucose, but the overall ratio

of antibodies deficient in fucose will be higher than in



cells), those wherein part of the fucose transporter gene is either lacking
or mutated, those deficient in the fucose transporter gene expression
system, and the like. The nucleotide sequence of the gene encoding the
Chinese hamster fucose transporter and the amino acid sequence

+ hethergoflese shewnpo SEQ ) NOSd 26eand 27 hrespestively. INlereover,
it is possible to obtain the fucose transporter deficient cell of the present

sernventiorsusing <RNAdntesfesenced@RNAIL b udlizing tennudlestide: i on
sequence represented by SEQ ID NO: 126. RNAI refers to 9 the following

is phenagmercimwihenidouble: strandeRNAs fasRNAkisHatraducet into a
cell, intracellular mMRNA matching that RNA sequence is specifically

fucdegraded and ecennot belexpiessedrastd:proteih INornalyodsRISA s ased
with RNAI, but the present invention is not limited thereto and, for

wi tdxample gdoutsé stranded RS forAeliny self-campldmeantasy sifiglehe
stranded RNA molecules can also be used. With respect to the regions

prefeaningithe doubfen stranded® niofectid e Pittedldé hiayilse dotbléess
stranded in all regions, or may be single stranded in some regions (for

theagxaptiiie, 61t 6r Bethientdy.  Tha presértinvédtion Oiot Imfiedo%
specific length of the oligo-RNA used in RNAI. The length of the

preglighaRNA iRthe pRSENE IAVENt®A can be, for example, 5 to 1000 bases
(or 5to 1000 bp in a double stranded molecule), preferably 10 to 100
basEEfoP 16 6160 bpifatdotble sradedmblettile) 2 hd Mdgited to
preferably 15 to 25 bases (15 to 25 bp in a double stranded molecule) ;

2 HowrevetCa gt oPfo Fo 53 Wddes (193695 hpIh &dsiile s afdstrd

molecule) is i o . ]
antibodies in the antibody composition having a high

ratic of bisecting N~acetylglucosamine-added antibodies
of the present invention, but preferably the ratio is not
less than 20%, more preferably not less than 50%, and
most preferably not less than 90%.

The anti-GPC3 antibody composition with a modified
sugar chain component of the present invention can be
obtained by methods known to those Skilied in the art.

For example, a fucose-~deficient antibody can be
produced by expressing the anti-~GPC3 antibody in host
cells either lacking capability or having lower
capability to add o-~1,6 core fucose.

The present invention is not particularly limited to
the host cells lacking capability or having lower
capability to add fucose, but host cells with no or

reduced fucose transferase activity, host cells with



especially preferred. The aforementioned RNAI process utilizes the
phenomenon wherein dsRNA consisting of both sense RNA and
antisense RNA homologous to a specific gene will destroy the
homologous part of the transcript (MRNA) of that gene. dsRNA
1owEerrespndingtntherantise seguencedfithe fucasee ranspoerterrgeneimay
be used, or shorter dsSRNA (for 10 example, 21 to 23 bp) corresponding to
maypag af the: sequenee (sraalkinterfering-RNANSIRNA)may bedisetcIhey,
dsRNA can be directly transferred into the cell, or a vector producing
exafisRNA eah he prepazéd and trahsfiesredh intogehasteell, and the dsRNA
can then be produced within the cell. For example, all or part of the DNA
YR2éncnding the fucbsadranspartdrigenéatanbe insertédantoya y/ettorsbl s )
that it forms an inverted repeat sequence, and that vector can then be
(priarsfereddstora AOstERIL. TheRNAFProtédurercarkbe taftied owin s
accordance with the descriptions in the following references: Fire A. et
{(WOall N&tuitd (1998) 3913 806811 ; MishtgomeRPRI3 Kl etal, PromiNatl.
Acad. Sci. USA (1998), 95, 15502-15507; Timmons L. et al., Nature
traf1998y,t395, 8541 ShretiezcA ldts al{ WoroeO Naf OAdad. Sci. USA (1999),
96, 5049-5054; Misquitta L. et al., Proc. Natl. Acad. Sci. USA (1999), 96,
14591456 K &micrdalt J R eettd el {2998y 95 AMATOrTXE:
Waterhouse P. N. et al., Proc. Natl. Acad. Sci. USA (1998), 95
de £13989:13964; land WigHhg - etal CRaturéCeikBidl. (2000w Tolzy, of
The fucose transporter deficient cells obtained by the RNAI procedure
fucmag berseresred 8¢ intlicatéd by e- flidoseefanspoiter aktiifFmal

Screening can also be k '
cells, or fucoese transporter funcition 1s attenuated due

to an abnermality in the fucose transporter structure.
Examples of fucose transporter deficient cells may
include, for example, Those cells wherein the fucose
" transporter gene 1s knocked out (hereinafter called FT-KO
cells), those wherein part of the fucose transporter gene
is either lacking or mutated, these deficient in the
fucose transporter gene expression system, and the like.
The nucleotide segquence of the gene encoding the Chinese
hamster fucose transporter and the amino acid seguence
thereof are shown in SEQ ID NOS: 126 and 127,
respectively.

Moreover, i1t is possible to obtaln the fucose
transporter deficient cell of the present invention using
RNA interference (RNAi) by utilizing the nucleotide

sequence represented by SEG ID NO: 126. RNAL refers to



carried out based on the transcription and expression of the fucose
transporter gene indicated by Western blotting or Northern blotting. 11 An
antibody with a bisecting N-acetylglucosamine (GIcNAc) added to the
sugar chain can be produced by expressing the anti-GPC3 antibody in a

thehadst tebhnaninge thkencapalbility torform albisetting:Nzacefydlueigdamine
(GIcNAC) structure on the sugar chain. A method for producing an

{dsattopdy awitima bisdecting Niscetydgloedsaminesadaed sugarchaiRNg:
already known (WO 02/79255). The host cell having the capability to

ma tfolmragbisbetingtNfacetylglemosamimes(StcNAd)stAutiurd egn acstgapnd
chain is not particularly limited in the present invention, but may include,

carfopéxdmpleaisost scelBFavingran expressioR vestor tontshiig D¥Aused
encoding GnTIII. Therefore, an anti-GPC3 antibody having a bisecting

w i N aBfylglubadanime-auoreistigat eHan caprbel prodicedivshigd host
cell containing both an expression vector with DNA encoding GnTIll and

thegrpégpression VeEtd*éfdoting e dnteGPUsaadmddfNhd pnped by

. encoding GnTIIl and the gene encoding the anti-GPC3 antibody can both

se he- prascittirthe Bante VEctSr 61¢aT be prdseht BR difféie Rt vesprs 1 so
Another method for increasing the ratio of fucose- deficient antibodies or

be gis&ding N-aRtyfgiaessamine- éﬂ‘@ed%ﬁtm?esfiﬁliﬁé%ﬁti%&y double

. comEosition is to_increase the ratio of those antibodies in the composition
5

MgARE tdSosedeticiat antiB6dBE Br BrRetfiple stranded in

N-acetylglucosamine-added antibodies. 12 , )
all regions, or may be single stranded in some regions

(for example, one or both ends). The present invention

is not limited to & specific length of the oligo-RNA used
in RNAi. The length of the oligo-RNA in the present
invention can be, for example, 5 to 1000 bases (or 5 to
1000 bp in a double stranded molecule), preferably 10 to
100 bases (or 10 to 100 bp in a double stranded molecule},
and most preferably 15 to 25 bases (15 toc 25 bp in a
double stranded molecule); however, a length of 19 to 23
bases {19 to 23 bp in a double stranded moiecule) is
especially preferred.

The aforementioned RNAL process utilizes the
phenomenon wherein dsRNA consisting of both sense RNA and
antisense RNA homologous to a specific gene will destroy
the homolcogous part of the transcript (mRNA) of that gene.
dsRNA corresponding to the entire sequence of the fucose

Lransporter gene may be used, o¢r shorter dsRNA (for

10



Sugar chain analysis can be carried out by any methods known to those
skilled in the art. For example, a sugar chain can be released from an
antibody by reacting the antibody with N-glycosidase F (Roche) and the
like. Then the sugar chains can be desalted by solid phase extraction

ex &8N0 callulase cartligge (Shitpizeptn et alg Gasbghydrate: Regearch
332(2001), 381-388), concentrated and dried, and fluorescent labeled

selthrZ-amisapyriding fKemda An gt azAgricultwgl and Biglogicald.  The
Chemistry 54:8(1990), 2169-2170). The reagent is removed from the

dspyAdylamine=sugar-ehains (PArsugar ekainsHby-selid-phase extraction
with a cellulose cartridge, then the sugar chains are concentrated by
ve centtifygationdarobtain pusified P A-sugarobaimsd Thadsugarchains-may
be assayed by reverse phase HPLC analysis using an octadecyl silane
intODS%) tokimm:clHe PAnugarechairathus prepared rbay pe adhatyzed by
two dimensional mapping utilizing a combination of reverse phase HPLC
wighalysisiwithcad DD S colwmaand eprmalliphasep HPL G analysiswith an
amine column. The sugar chain-modified anti-GPC3 antibody of the
enpresent inveatidr isonet limitetstecariyespegifice antilodies, iprevideddt into
binds to GPC3. Preferably, a binding to GPC3 can be specific. Preferred
a2 WATGRCS cantibodigs-ofithempresent inveatior thchage thosee gntiodies
that have the complementarity determining 13 region (CDR) sequence
anghGiA n Tablkeor bekiw. tTigble HeAtibody CDReAMi-acid seqaence 11 .

SEQ ID NO: M13B3(H) CDR1 NYAMS 5
The RNAL1 procedure can be carried out in accordance with

the descriptions in the following references: Fire A. et
al., Nature (1998), 391, 806~811; Montgomery M. K. et al.,
Proc. Natl. Acad. Sci. USA (1998), 95, 15502-15507;
Timmons L. et al., Nature (1998), 395, 854; Sanchez A. et
al., Proc. Natl. Acad. Sci. USA (1999), 9e¢, 5049—5054;
Misguitta L. et al., Proc. Natl. Acad. Sci. USA (1999),

96, 1451-1456; Kennerdell J. R. et al., Cell (1998), 95,
1617~1026; Waterhouse P. M. et al., Proc. Natl. Acad. Sci.
USA (1988}, 95 13959-13964; and Wianny F. et al., Nature
Cell Bieol. (2000), 2, 70-75.

The fucose transporﬁer deficient cells obtained by
the RNAiI procedure may be screened as indicated by the
fucose transperter activity. Screening can alsc be
carried out based cn the transcription and expression of
the fucose transporter gene indicated by Western blotting

or MNorthern blotting.

11



CDR2 AINNNGDDTYYLDTVKD 6 CDR3 QGGAY 7 M3B8(H) CDR1
TYGMGVG 8 CDR2 NIWWYDAKYYNSDLKS 9 CDR3 MGLAWFAY 10
M11F1(H) CDRI IYGMGVG 11 CDR2 NIWWNDDKYYNSALKS 12 CDR3
IGYFYFDY 13 M5B9(H) CDRI GYWMH 14 CDR2
AIYRENSDINYMOKEKG 15 EDR3: 86D} TGGHAY I MEBHE)CRR1
SYAMS 17 CDR2 AINSNGGTTYYPDTMKD 18 CDR3

(G HYGBEY ENMBWRAY 18eM40B2(H)BDR1 SHWNE 20-6BR2ed by
EIDPSDSYTYYNQKFRG 21 CDR3 SNLGDGHYRFPAFPY 22 L9G11(H)

exODRE SYWM:20 CDRZ FIDPSDSEFHYNLQFKDIRSICRR3L having
GAFYSSYSYWAWFAY 24 GC33(H) CDRI DYEMH 25 14 CDR2

thALDRKEGDTAY SQKEKEI26: CDRS EYSYT W22 GCVIG(HY CDRIi ne
INAMN 28 CDR2 RIRSESNNYATYYGDSVKD 29 CDR3 EVTTSFAY 30
(G BOEIA(H} CORT ASAMN 31hEDRIRIRSKSNNYATYYADSVKD 32

CDR3 DPGYYGNPWFAY 33 GC199(H) CDR1 DYSMH 34
A method for producing an antibody with a bisecting

N-acetylglucosamine~added sugar chain is already known
(WO 02/79255). The host cell having the capability to
form a bisecting N-acetylglucosamine (GlcNAc) structure
on a sugar chain is not particularly limited in the
present invention, but may include, for example, a host
cell having an expression vector containing DNA encoding
GnTIII. Therefore, an anti-GPC3 antibody having a
bisecting N-acetylglucosamine-~added sugar chaln can be
produced using a host cell containing both an expression
vector with DNA encoding GnTIII and an expression vector
encoding the anti-GPC3 antibody. The DNA encoding GnTIII
and the gene encoding the anti-GPC3 antibody can both be
present on the same vector or can be present on different
-vectors.

Another method for increasing the ratio of fucose-
deficient antibodies or bisecting N-acetylglucosamine-
added antibodies in the antibody compositicn is to
increase the ratio of those antibodies in the composition
by purifying the fucose~deficient antibodies or bisecting

N-acetylglucosamine~added antibodies.

12



CDR2 WINTETGEPTYADDFKG 35 CDR3 LY 36 GC202(H) CDR1
TYGMGVG 8 CDR2 NIWWHDDKYYNSALKS 37 CDR3
IAPRYNKYEGFFAF 38 M13B3(L) CDR1 KSSQSLLDSDGKTYLN 39
CDR2 LVSKLDS 40 CDR3 WQGTHFPLT 41 M3B8(L) CDR1

KASQRINNYHSi 42 LRARZRANRLYDA3 GRR3 LQCREFRRWT, ¢4
M11F1(L) CDR1 RSSQSLVHSNGNTYLH 45 CDR2 KVSNRFS 46 CDR3

netPQE HURWE 47oMEBYHe) GRRIIRSSKALEHSNGH YLY S CDRep1 <,
QMSNLAS 49 15 CDR3 AQNLELPYT 50 M6B1(L) CDR1 KASQDINKNII

a shlgEDRAYTETLRP 52 GRRIJLVDNEBRTH3 MIOD2(L)y GRR1
RASHSISNFLH 54 CDR2 YASQSIS 55 CDR3 QQSNIWSLT 56

read8G Y|} BORLRASEEVRY YE TISLMQ 53 GLR2 SASNNES28 CGRR3
QQSRKVPYT 59 GC33(L) CDR1 RSSQSLVHSNGNTYLH 45 CDR2

theKVSNRFS 26.<CDRBSQNFHYVRRE 60 sGEARg GRRE1ted by solid
KSSKSLLHSNGNTYLN 61
phase extraction using a cellulose cartridge (Shimizu Y.
et al., Carbohydrate Research 332(2001), 381-388),
concentrated and dried, and flucrescent labeled with 2~
aminopyridine (Kondo A. et al., Agricultural and
Biological Chemistry 54:8(1990), 2169-2170). The reagent
is removed from the pyridylamino-sugar chains (PA-sugar
chains) by solid phase extraction with a cellulose
cartridge, then the sugar chains are concentrated by
centrifugation to obtain purified PA-sugar chains. The
sugar chains may be assayed by reverse phase HPLC
analysis using an octadecyl silane (0DS) column. The PA-
sugar chains thus prepared may be analyzed by two
dimensional mapping utilizing a combination of reverse
phase HPLC analysis with an ODS column and normal phase
HPLC analysis with an amine column.

The sugar chain-modified anti-GPC3 antibody of the
present invention is not limited to any specific
antibodies, provided it binds to GPC3. Preferably, a
binding to GPC3 can be specific. Preferred anti-GPC3

antibodies of the present invention include those

antipodies that have the complementarity determining

13



CDR2 WMSNLAS 62 CDR3 MQHIEYPFT 63 GC194(L)| CDR1
RSSKSLLHSYDITYLY 64 CDR2 QMSNLAS 49 CDR3 AQNLELPPT 65
GC194(L)2 CDR1 SASSSVSYMY 66 CDR2 DTSNLAS 67 CDRS3
QQWSSYPLT 68 GC199(L) CDR1 KSSQSLLHSDGKTFLN 69 CDR2
reqildSRIADS 705 EQRJQELQCHHRR RN/ I 1616 C202@ ) &PRI
RSSQSIVHSNGNTYLE 72 CDR2 KVSNRFS 46 CDR3 FQGSHVPWT
Tabh /8 The antibodies with the CDR sequence listed in the above table have
a high level of cytotoxic activity. The antibodies with the CDR sequence

antlistedip the abaver tableageegnize: epitopes.eiatrino asils 534-563 on
GPC3. Because antibadies that recognize epitopes of amino acids
M1 324863 have aiigh leyelwfieytotoxic activity, they are spreferred as the
anti-GPC3 antibody of the present invention. In one preferred
embodiment of ¢ing: pregext inuention,y Hiepantiody coprgposition having a
modified sugar chain cpmponent of the present invention is characterized
by exhibiting eaha&ced ABEE activity. In the present|invention, whether
the ADCC activity is enhanced or not may be determined by comparing
M3dReADCC activityof the @ntthody composition of the present invention
with that of the referen¢e standard antibody compositjon. If the
CDRZ | NIWWYDAKYYNSDLKS 9
CDR3 | MGLAWFAY 10
M11F1 (B) CDR1 TYGMGVG 11
CDRZ | NIWWNDDKYYNSALKS 12
CDR3 IGYEYFEDY 13
M5B9 (H) CDR1 | GYWMH 14
CDR2  {AIYPGNSDTNYNQKFKG 15
CDR3 | SGDLTGGLAY 16
M6B1 (H) CDR1 | SYAMS. 17
CDR2 | AINSNGGTTYYPDTMKD 18
CDR3 HNGGYERYGWEAY 19
M10D2 (H) CDR1 | SYWMH 20
CDR2 | EIDPSDSYTYYNQKFRG 21
"CDR3 | SNLGDGHYRFPAFPY 22
L9G11 {H} CDR1 SYWMH 20
CDR2 | TIDPSDSETHYNLQFKD 23
CDR3 | GAFYSSYSYWAWFAY 24
GC33 (H) CDR1 DYEMH 25

14




antibody composition of the present invention shows higher ADCC
activity than the reference standard, the ADCC activity is said to be
enhanced. ADCC activity can be measured by a method known to those
skilled in the art, for example, by mixing the anti-GPC3 antibody with

effector cells anatatget ¢elispipndthexdetermining thedevel of ADCC.
More specifically, mouse spleen cells, human monocytes isolated from
peripheral blood fBBMC) andbhere marrow and the like gan be used as
the effector cells and human cells expressing GPC3 such as human
cdepatgeellular cargtnompgeine HuH-7 can be used as the target cells.
First the target cells are labeled with 51Cr, anti-GPC3 antibody is added,
the cells are inqubated, andrthen sefeciarcells afrarsuitable ratio to the
target cells are added, and they are incubated together| After incubation,
the supernatant isgollectedyand the  ADCC activity Is measured by
counting the radlioactivity: in the supernatant. Anti-GPC3 Antibody The
candisGR C3 antibedrgan peiepared by a method known fo those skilled
in the art. For example, the antibody can be prepared by using GPC3 as
a sensitizing anggeforjimmumnzaior A agegrdanece witha conventional
immunization method, fusing the immune cells with kngwn parent cells by
a conventional celbiusion mrogsdiieand screening for mgnocional
antibody producing cells| by a conventional screening method. More
a@pesifigally, monheglgnal anfibagies can be prepared in thefollowing
manner. First, the GPC3|to be used as a
CDR2 | WINTETGEPTYADDFKG 35
CDR3 LY 36
GC202 (H) CDR1 TYGMGVG 8
CDR2 | NIWWHDDKYYNSALKS 37
CDR3 IAPRYNKYEGFFAF 38
M13R3 (L) CDR1 | KSSQSLLDSDGKTYLN 39
CDRZ LVSKLBPS 40
CDR3 | WQGTHFPLT 41
M3BE (L) CDR1 KASQDINNYLS 42
CDRZ RANRLVD 43
CDR3 LOCDEFPPWT 44
MIIFL{L) CDR1 | RSSQSLVHSNGNTYLH 45
CDRZ2 KVSNRFS 46
CDR3 | SQSTHVPWT 47
MS5BS (L) CDR1 RESKSLLHSNGITYLY 48
CDR2 OMSNLAS 49
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sensitizing antigen for antibody production is obtained 18 by expressing
GPC3 (MXR7) based on the gene/amino acid sequence disclosed in
Lage, H. et al., Gene 188 (1997), 151-156. In other words, the gene
sequence encoding GPC3 is inserted into a known expression vector.

Atfter suitable hostcells arentranstermed with the vector; ghe target
human glycipan 3 prote|n is purified from the host cells or culture medium
MéBsupernatant by afkown method: nMextithe purified GPG3 protein is used
as a sensitizing antigen. Alternatively, a partial peptide of GPC3 can be
used as the sensiizing amtigen.dm® such a process the: gartial peptide can
be obtained by chemical synthesis according to the amino acid sequence
of human GPC3: e eprtopesiontite GPC3 molecule eecognized by the
anti-GPC3 antibody of the present invention are not limited, but the
M1ant-GRC3 antjhoolyof the presentiiyvgntion may recagrnize any epitope
present on the] GPC3 mplecule. This is because the anti-GPC antibody
exhibits the cellgnewth (intibiterysactivity through its ADGC activity, CDC
activity, or inhipition of growth factor activity, and because cell growth can
also be inhibited: by the actiem af @ gytotoxic substance sgich as a
radioactive isotope, chemotherapy drug, bacterial toxin attached to the
Loenti-(GPC3 anfiboy. Thexgtorethewantigemdor preparing;the anti-GPC3
antibody of the present invention can be any fragment of GPC3 provided
it contains an epitape presentiondhe GPC3 molecule.| ExIn an especially
preferred embediment, & peptide containing amino acjds 524-563 can be
used asthe | CDR3 | QQSRKVPYT 59
GC33 (L} CDRL RESQSLVHENGNTYLH 45
CDR2 | KVSNRFS 46
CDR3 | SQNTHVEPT 60
GC179 (L) CDR1 | KSSKSLLHSNGNTYLN 61
CDRZ | WMSNLAS 62
CDR3 | MOHIEYPET 63
GC194 (1)1 CDR1 | RSSKSLLHSYDITYLY 64
CDR2 OMSNLAS 49
CDR3 | AQNLELPPT 65
GC194 (L) 2 CDR1 | SASSSVSYMY 66
CDR2 | DTSNLAS 67
CDR3 | QQWSSYPLT 68
GC199(L} CDR1 | KSSQSLLHSDGKTFLN 69
CDRZ | LVSRLDS 76
CDR3 | COGTHFPRT 71
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sensitizing antigen to generate an antibody that recognizes an epitope of
amino acids 524-563 of GPC3. The mammal used for immunization with
the sensitizing antigen is not particularly limited in the present invention,
but preferably it should be selected in consideration of the compatibility

cCWiP The parent gl to b si5gd iy cellifston, and may melude a rodent,
for example, a mouse, rat, or hamster, or a rabbit, monkey, and the like. .

e animal may g mMURiZedmiin the sensitizing antige using a KNnown
method. In general, for example, the mammal can be [njected

intraperitoneally "giRSUbCUEaREGHENWIth Sensitizing antiggn. More
specifically, the sensitizing antigen can be diluted and !suspended in a

Suitable amount of phosphate bufféredsalinie (PBS) or physiological
saline, mixed with a suitable amount of conventional adjuvant such as

Freppd's scomplets adjuyantif dgsiredsenmulsifiedand agdministgredte

the mammal multiple times every 4 to 21 days. In addition, a suitable

abehicle gar beised-uponyimmaspization with-the sepsitizingiantigen. Aftge
the mammal is immunized in the above manner, and the desired antibody

and@yelds detegtediinthe serim s e bnmene Tells are goliectedfrerethe
mammal and subjected to cell fusion. Spleen cells are especially 20

taprefepredimmune eglistfopeell isienMammealiaa myeloprscells anecs.
used as the partner parent cells to be fused with the immune cells.
Bedcnowen aeltlinesdsuitabten der use-asthiezmyelomaveells in¢lugeifos acids
example, P3 (P3x63Ag8.653) (J. Immnol. (1979) 123, 1548-1550),
52 P3x63Ag8ULL (Clurfemt Tapies indiomghiology andactivity, they are
preferred as the anti-GPC3 antibody of the present
invention.
in one preferred embodiment of the present invention,
the antibody composition having a modified sugar chain
component of the present invention is characterized by
exhibiting enhanced ARCC activity. In the present
invention, whether the ADCC activity 1s enhanced or not
may be determined by comparing the ADCC activity of the
antibody composition of the present invention with that
of the reference standard antibody composition. T the
antibody composition ¢f the preéent invention shows
higher ADCC activity than the reference standard, the
ADCC activity is said to be enhanced.
ADCC activity can be measured by a method known to

those skilled in the art, for example, by mixing the

anti-GPC3 antibody with effector cells and target cells,
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Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, C. Eur. J.
Immunol. (1976) 6, 511-519), MPC-11 (Margulies. D.H. et al., Cell (1976)
8, 405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270), FO
(de St. Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21), 5194
and(RWRNIEAe el 15 FXPMed1d9L8) 148.,338:323)yRed0 (Galire, G. at

al., Nature (1979) 277, 131-133). The cell fusion of the immune cells and
speMyeloma eells hasically canbg cafedioutinacaordance yithea known
method, for example, the method described by Kohler and Milstein
isofkahler. & andMilsteine: Cx1Mgthods Enzyme]. Ei81) d8e 3rdb) - Morena
specifically, the cell fusion can be carried out, for example, in a
theCanMentional liguid, Lufugesmediving egrtaining acell fusian premater.
Examples of the cell fusion promoting chemicals include Polyethylene
ce 19l¥cl{PEG)Aand;Sendal virus{HYJ) anchthe ket desitad: g r
supplemental agent such as dimethyl sulfoxide and the like may be
caraddrat® inerease fusiomgfficiercyh The ratie:ef inunune: cells-tgsayelemas .
cells 21 may be established arbitrarily. For example, setting the ratio of
Fi rigimyne celis-with respect tamyelomna: telts atik-foldde 104faldiiscrc3
preferred. A conventional liquid culture medium used for culturing these
antiypesiof cells asieh, as: REMI <649 ligpid medivna,MEM baidid thedium, or
another liquid medium suitable for the growth of the myeloma cell line
ef fmayde userlas the liguiditnediving in-thiei celt fustdreprocedute. AeSaram
supplement such as fetal calf serum (FCS) can also be used together. In
aretheddd dfusiondprocedurey specifiethamedntsoafdhesmmunieteedls and
myeloma cells are thoroughly mixed in the liquid
incubation, the supernatant is collected, and the ADCC

activity is measured by counting the radicactivity in the

supernatant.

Anti-GPC3 Antibody

The anti-GPC3 antibody can be prepared by a method
known to those skilled in tThe art. For example, the
antibody can be prepared by using GPC3 as a sensitizing
antigen for immunization in accordance with a
conventional immunization method, fusing the immune cells
with known parent cells by a conventional cell fusion
prdcedure, and screening for monoclonal antibody
producing cells by a conventional screening method. More
specifically, monoclonal antibodies can be prepared in
the following manner. First, the GPC3 to be used as a

sensitizing antigen for antibody production is obtained
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culture medium, and then PEG solution (for example, average molecular
weight of about 1000 to 6000) that has been heated to 37C is normally
added at a concentration of 30 to 60% (w/v) and mixed to allow for

oy iEG uset ol nptonas) Nex, a uteble lgud uture medym

is added andcentrifuged to remove the superna

seduaedura; any gell fusion ggjpicals upfavorable forthe grawin ol

ybridomas are removed. "Hybridomas obtainéd in this m

155efepted by, cultyring themuin a eenveptignal @gﬁiga%%ﬁ'yggtieor{‘cmsﬁwg“ GPC3

such as HAT medium (a culture medium contali oXanthine,

is arpkneptes, @@gghgmjgil%@n%gg%@i Ihe @gtng%qmn}xigt%ontinued
for a sufficient period of time (normally a few days to a few weeﬁs) until

suiaeds 1ethes than-thejtargst hybridomas, ﬁ%f%fghceyﬁédiﬁezgt%f%gj hen,

a conventional limiting dilution procedure is carried out, followe

£ arspreeningandyNoRaganing wam@asi%e@ﬁfs&h%%%%ﬂgfgyt

In addition to immunizing a non-human animal with the antigen to obtain

celthe hybridomas:as M@ﬂe§hﬁ%bk&@§9rﬁﬁth@2di§5k%@ﬂg PR%3q.,

binding activity can be obtained by sensitizing human lymphocytes with

Nex®PO3in;vitra, mneh thgn-Rising-the sensitized yumphocytes with 5 . 1,

immortalized human myeloma cells (see Japanese Patent Publicatlonq\lo.

antk5e878)x It addition vk isynossibie to-administgr GRC3 as@as-antigen to
a transgenic animal having the complete repertoire of human antibody
usegenes torgeneratel celis producingernti:GPG3 antibedies, apd collect,
human antibodies to GPC3 from immortalized cells (see International
parpateht Applicatiorco. YW 8826588 chemical synthesis
according to the amino acid sequence of human GPC3. The
epitopes on the GPC3 molecule recognized by the anti-GPC3
antibody of the present invention are not limited, but
the anti-GPC3 antibody of the present invention may
recognize any epitope present on the GPC3 molecule. This
is because the anti-GPC antibody exhibits the cell growth
inhibitory activity through its ADCC activity, CDC
activity, or inhibition of growth factor activity, and
because cell growth can also be inhibited by the action
of a cytotoxic substance such as a radiocactive lsotope,
chemotherapy drug, bacterial toxin attached to the anti-
GPC3 antibody. Therefore, the antigen for preparing the
anti-GPC3 antibody of the present invention can be any

fragment of GPC3 provided it contains an epitope present

on the GPC3 molecule.
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93/12227, WO 92/03918, and WO 94/02602). Hybridomas producing
monoclonal antibodies prepared in the above manner can be subcultured
in a conventional liquid culture medium, and may be preserved for a long
period of time in liquid nitrogen. Recombinant Antibodies The monoclonal
antibodyruseghiadhe present cinvertion ismoesombiriant maergetansd
antibody, which can be produced by cloning the antibody gene from a
conbyhridama ainseding-the-geelintosg suitable vectosdarc:23 integrating
the vector into a host cell (for example, see Vandamme, A. M. et al., Eur.
sendiBibehem. £1890) 492t 36 Ge1és; dl990n Meretspeeificaliy,athe mMRNA
encoding the variable (V) region of the anti-GPC3 antibody is isolated
rechrgmiaaybrdoma pragucing themdmtsGRC3antibodty o MRNA €8 Be
isolated using a known method such as the guanidine ultracentrifugation
methad (GhingwinukeM. éioal. IBisehémistryq9%9d):18,t8294-5299), and
the AGPC method (Chomczynski, P., et al., Anal. Biochem. (1987) 162,
seni36-159)tp prepacetotdlsRNATand tHerrprepadng the idrt MRNAS
using an mRNA Purification Kit (Pharmacia) and the like. The mRNA can
prealsobeipreparetiodirebtlyc by usihg O bickPre psiRNAL FefifigticitRR S
(Pharmacia). Then cDNA of the antibody V region is synthesized from the
in mRNA drussobtained sl reverse: trapsérptise IdNARanterent
synthesized using the AMV Reverse Transcriptase First-strand cDNA
cel@gnthesibKiti(Seikdgakerd drpbrdtion). - arthfelike. ARStHES -RAEEIEnt,
method using the 5-AmpliFINDER RACE Kit (Clontech) and PCR can be
forysstpmop EDNAstHESs ahdampificaagister, or & rabbit,

monkey, and the like. The animal may be immunized with
the sensitizing antigen using a known method. In general,
for example, the mammal can be injected intraperitoneally
or subcutaneously with sensitizing antigen. More
specifically, the sensitizing antigen can be diluted and
suspended in a suitable amount of phosphate buffered
saline (PBS) or physiclogical saline, mixed with a
suitable amountrof conventional adjuvant such as Freund's
complete adjuvant if desired, emulsified, and
administered to the mammal multiple times every 4 to 21
days. In addition, a suitable vehicle can be used upon
immunizaiion with the sensitizing antigen.

After the mammal is immunized in the above manner,
and the desired antibody level 1s detected in the.serum,
the immune cells are coilected from the mammal and

subjected to cell fusion. Spleen cells are especially
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(Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002,
Belyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932). The
target DNA fragment is purified from the PCR product and ligated to the
vector DNA. The desired recombinant vector is prepared by inserting

prethoseuectonsultis intrdducednta:E1dolif24 and the Hesired calony is
selected to prepare a desired recombinant vector. The nucleotide

nyeadeguence of the target &NA s cordirmed bysarkmpewrmethed sach asithe
dideoxynucleotide chain termination method. After DNA encoding the V

fuskagion oftheliargetanti<cRPE 3 antibodiniswobtaiied, itiis #tsestedtintolan
expression vector containing DNA encoding the desired antibody

forconstartsragion (G ¢égion). Fok Hise prodicticn ofithe atkGPBS ahfibody
used in the present invention, the antibody gene is inserted into the

(P 3ekpragdion Yectof so thamnadl-bel EXpiEsséd dindépthedéritibl of an
expression control region such as an enhancer, promoter, and the like.

P3xKékg tHe hntibody inéxpresseethy trahbiermmhd aliesst calldvith that
expression vector. The antibody gene can be expressed in the host cells

I inseging BNA%RNCBdINgthe ) antthSdy hé&@héivdin (A -chalit) dhdlighein,
chain (L chain) into separate expression vectors and simultaneously

C. thaHsforing 1 AGst celid, “orDy iRsertind DNiX éncdtifg dotH Mae gl ies.
chain and L chain into a single expression vector and transforming the

D. Hhost tefid (sed R 94419523).Bin ddtftioht te recomfind ittty din
be produced not onlﬁl%gusin the aforementioned hast cells, but also bg/

| .

et @ding alArsgenit ahithal. £67 example? (e antBodiFfent cafth

inserted into the middle of a gene encoding a
et al., J. Immunol. Methods (1880} 35, 1-21), 5194

{(Trowbridge, 1. S. J. Exp. Med. (1878) 148, 313-323),
R210 (Galfre, G. et al., Nature (1978) 277, 131-133).
The cell fusion of the immune cells and myeloma cells
basically can be carried out in accordance with a known

method, for example, the method described by Kohler and

Milstein (Kohler. G. and Milstein, C.. Methods Enzymol.

(1981) 73, 3-46) . More specifically, the cell fusion can
be carried out, for example, in a conventiocnal liguid
culture medium containing a cell fusion promoter.

Examples of the cell fusion promoting chemicals include
Polyethylene glycol {(PEG) and Sendai wvirus (HVJ) and the
iike. If desired, a supplemental agent such as dimethyl
~sulfoxide and the like may be added to increase fusion

éfficiency. The ratio of immune cells to myéloma cells
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protein produced specifically in milk (such as goat Q- casein) to prepare a
fused gene. Then the DNA fragment 25 containing the fused gene
containing the antibody gene is injected into a goat embryo, and the
embryo is implanted in a female goat. The desired antibody can be
may obtaired: divh diehilk producedibywthe tiamsgeriegobt boAtfropnthd he
goat implanted with the embryo and the offspring thereof. Furthermore,
rat suitabie hommoresean bevusel i stheaihsgenic Ypholinefease the 1-
amount of milk containing the desired antibody that is produced by the
folgansgeric §oat(Evero ke i et el BidkT schiofary: ¢1994) 4pa699-702).
Altered Antibodies In addition to the antibodies as described above, an
cul srificialy dfteredigéne feebnibinditahliBody s§éh yRSEhifferiee L 1S
antibody, humanized antibody, and the like can be used in the present
sucthvantidi by tAé plrposeiordrasrdingthe e oantiEricityad Hilfmarks
Such modified antibodies can be produced according to known methods.
anoAheRimetdeinBag taf beiottakts byAlgatihg DNAYEltoding-the
antibody V region obtained as described above with DNA encoding the
my epGan Glibody Cordbifoh, ARdURRT iRSerting e BRiAS MiFATBxpressioh
vector. The vector in which the DNAs are inserted is integrated into host
celde |64 i Bd ke FrArtbody A SRIHEHE BRboH - USe Rl the HréSert
invention can be obtained using, such a ¢onventional. method. A

calfymgnidid BRtibody HisG 28 Lallsd AFEShaEHitian antiBody'® &1+

fu sﬁ%ﬁz g%ﬁ%%t%%ugg? O&‘I paeg c :?' E g%%dyal;{l%rgn% go rcl::P ”@9 elg T:%zrrpur?laél Scu é: }ﬂ iaés a

and myeloma cells are thoroughly mixed in the liguid
culture medium, and then PES scolution (for example,
average molecular weight of about 1000 to 6000} that has
baen heated to 37°C is normally added at a concentration
of 30 to 60% (w/v) and mixed to allow for forming fused
cells {(hybridomas). Next; a suitable liguid culture
medium is added and centrifuged to remove the supernatant.
By repeating this procedure, any cell fusion chemicals
unfaveorable for the growth of hybridomas are removed.
Hybridomas obtained in this manner are selected by
culturing them in a conventional liquid selection medium
such as HAT medium {a culture medium containing
hypoxanthine, aminopterin, and thymidine). Culturing in
the HAT medium is continued for a sufficient period of
time (normally a few days to a few weeks) until cells

other than the target hybridomas (non-fused cells) die

22



onto a human antibody CDR. The general genetic engineering methods
for obtaining humanized antibodies are known in the art (see EP 125023
and WO 96/02576). More specifically, a DNA sequence designed to link
the mouse antibody CDR and the human antibody framework region
o £ £ (FR)risssypthesizedbyrRPCRwuSing as primess ai plutdliy, obrocedure is
oligonucleotides prepared such that they have overlapped CDR and FR
carterminalegions thewaethod described ria WO Q8£E3388) ohheframework
region of the human antibody to be linked via the CDR is selected such
hybthad tves EDEhwill form Gsutabtesantibogytbirding lsitey If ndcessdni tion
amino acids of the framework region in the variable region of the antibody
o maybelsubstitited so-thante reshapéd humant@ntibady CRR wilk form a
suitable antibody binding site (Sato, K. et al., Cancer Res. (1993) 53,
obt851-856% Albman amtibody Gaegicn, iscm@edrfwl thaiGaegiortoftheies
chimeric antibody and the humanized antibody. For example, Cyl, Cy2,
haveyg, &RECyh icehibe used iy theyH ehainpand Sk ang€Xgan be used in
the L chain. In addition, the human antibody C region can be modified to
senipiprove tite Stabiity rvPRUoEtits ofthelarftibedy Thhev éliintericcantibody
comprises the variable region of an antibody from a non-human mammal
theand telEchstdl région ffom achunfar BRENCES Onlthe 27Bther hahdcthe
humanized antibody comprises the CDR of an antibody from a
humgeh RiimbePtHambdal andIRe friitalGRereidreand Eeliciifrémba No -
human antibody. Because the humanized antibody has lower antigenicity
H15a%8d human! BodfdéisRbre ddeflifadPRHVE ifgredidht h-thes T

therapeutic agent of the present invention.
GPC3 as an antigen to a transgenic animal having the

complete repertoire of human antibody genes to generate
cells producing anti-GPC3 antibodies, and collect human
antibodies to GPC3 from immortalized cells (see
International Patent Application No. WO 94/25585, WO
§3/12227, WO 92/03918, and WO ©94/02602). Hybridomas
producing monoclonal antibodies prepared in the above
manner can be subcultured in a conventional ligquid
culture medium, and may be preserved for a long period of

time in ligquid nitrogen.

Recombinant Antibodies

The monoclonal antibody used in the presant
invention 1s a recombinant monocleonal antibody, which can
be produced by cloning the antibody gene from a hybridoma,

inserting the gene into a suitable vector, and
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Modified Antibodies The antibody used in the present invention is not
limited to a whole molecule of antibody, but it may be an antibody
fragment or a modified form of an antibody, provided it binds to GPC3
and inhibits the activity of GPC3. The present invention also

int egficaiipas S BivaRTt dntibbbstad Wélk as fbhobareht HaBEiEs. Se©
Examples of an antibody fragment include Fab, F(ab')2, Fv, Fab/c having

VandsieEab &nd 4 coftipléte-Fc, Bt a-siflgle BhaRISM (scFvi Wheréditithe R/t
an H chain or L chain is linked by a suitable ligand. More specifically, to
775 prédiée an AltibBdy7HagG ﬁﬁh‘ﬁatxé Bntib oy E%?Nﬁe fRafst-Rih GRS
enzyme such as papain or pepsin, or a gene encoding such an, antibodzd
varipgyhtent Can HeXomsrtbtet> msaftbd b an 8XireE5idR vettorSand -
expressed in a suitable host cell (see, for exam Ig, Cotlvbs.det al., J NA
£ O JhOP (1 G857 183 °5368- 3876, Betfdr "M %orw?t%, APRTKreth54s in
Enzymology (1989) 178, 476-496, Academic Press, Inc., Plueckthun, A.
can gSyars A MBHBISHH ERZI MBIy (585 28 L8 47-40K Academic
Press, Inc., Lamoyi, E., Methods in Enzymology (1989) 121, 652-663,
GRS LB B BCH OO T EhayR ey, (LoBoy PVA bed co0 Btk
R. E. et al., TIBTECH ) 9..,132-137). v canb tai y
2l oifihg e Biéhaiy V(rle%.isagn}an%a8 r CZE%%{/ 'réézsigogr% of %%Cgr%?ﬁ%%@a

w5 IS S AL e e MR

e linker (Huston, J. S. etal., Proc. Natl. Acad _
ez S5 RPNl DA st
thesgggé%iﬂ&ﬁﬁﬂﬁ%%ing an mRNA Purification Kit
(Pharmacia) and the like. The mRNA can also be prepared
directly by using a QuickPrep mRNA Purification Kit
(Pharmacia). Then c¢DNA of the antibody V region is
synthesized from the mRNA thus cbtained using reverse
transcriptase. cDNA can be synthesized using the AMY
Reverse Transcriptase First-strand cDNA Synthesis Kit
(Seikagaku Corporation), and the like. Also the 5'-RACE
method using the 5'-AmpliFINDER RACE Kit (Clontech) and
PCR can be used for cDNA synthesis and amplification
(Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA [1988)
8%, 8998-9002, Belyavsky, A. et al., Nucleic Acids Res.
{1989y 17, 29%919-2932). The target DNA fragment is
purified from the PCR product and ligated to the vector

DNA. The desired recombinant vector is prepared by

inserting these vectors. It 1s introduced into E. c¢oli
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comprising 12 to 19 amino acid residues may be used as the peptide
linker joining the V regions. DNA encoding scFv can be obtained by
amplifying a fragment by PCR using as a template a DNA portion
encoding all or a desired amino acid sequence of the sequences of DNA
andencoding therd chainerrthe Hschain Mcregipreof the «phaove-mentiened:d
antibody and DNA encoding the L chain or the L chain V region of the
recabovieamentiored: antibodyhsitmacprémeri pair thatydefiaes the batk ends
thereof. Then the fragment is amplified with a combination of DNA
t a repagodingia peptide: linkengpdriion andeagprimengpairadhish ctlefaestioth
ends to be ligated to the H chain and the L chain. Once DNA encoding
didseiwis prépareddian ekpressioa rvécter-dantaimiighthe DNA Ginda Fdst
cell transformed with the expression vector can be obtained according to
enca29stariderd Wnethgd Sthe$cRheartbe obtairetfrofdiighan hospdy is
according to a standard method. These antibody fragments can be
obtgrodaeded irta hostimsebtairing thecgene #xpeeiaihe sametmanner as
described above and by allowing it to be expressed. In the present
coripvéntiony thdAesn tastibody tilso @peémpassesta fagmepp ofthent
antibody. An anti-GPC3 antibody attached to various molecules such as
reRRg atfd thedikervan befigsed-as aPriodifiet aptibedy. 1A thé presehfC3
invention, the term "antibody" also encompasses such a modified
antgdipery UPRe mddifidetaitiboag thn bevshtained byidHensigdlibody gene
modification of the antibody obtained as above. Methods for modifyin
is dritibddiedchavetairdady HeeRestatished fif #i& aftOFGftRdrniore¥thel Pe

antibody used in the present .
expressed under the control of an expression control

region such as an enhancer, promoter, and the like. Next,
the antibody i1s expressed by transforming a host cell
with that expression vector. The antibody gene can be
expressed in the host cells by inserting DNA encoding the
antibody heavy chain (H chain) and light chain (L chain)
into separate expression vectors and simultaneously
transforming the host cells, or by inserting DNA encoding
both the H chain and L chain into a single expression
vector and transforming the host cells {see WO 94/11523).
In addition, the recombinant antibody can be produced not
only by usiﬁg the aforementioned host cells, but also by
using a transgenic animal. For example, the antibody
gene can be inserted into the middle of a gene encoding a
protein produced specifically in milk (such as goat §-

caselin) to prepare a fused gene. Then the DNA fragment
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invention can be a bispecific antibody. A bispecific antibody may be an
antibody having an antigen binding site that recognizes a different epitope
on the GPC3 molecule, or it may be an antibody wherein one antigen
binding site recognizes GPC3 and the other antigen binding site
confezdgaizes AeytdtoxicSubstancesuti a8 mghémothenipydrily andhe is
cell-derived toxin. In such a case, the cytotoxic substance will act directly
injertels Bxpressingr@PC3nknd specificallytiesiemumor dallsimpdanted
suppress the growth of tumor cells. A bispecific antibody may be prepared
in |gy Hekivd fva Bpes of BRELEHEIT B Fdifs! Ayt fRiy BeeolstainrtinisA
preparing a bispecific antibody-producing fused cell through the fusion of
£ r oy it nitis thaP profdiaeeé diffeYe ifionaEoTal Sanitib odiest ABispedifie™
antibody can also be prepared by genetic engineering methods.
thepgsiasibRRRAEBdustionof RécoHbIRARt ARtfbobies 6rf Mg
Antibodies An antibody gene constructed as noted above can be .
thegaféssed aid BEEH by Kb ethSHITRP iHa cds@ bfPmaithdlia
cells, a common useful promoter, gene to be expressed, and a poly-A
EhegidAAEYRBMACe B6RhstrEam BR1thE 59 dritfcafeftinctidnaliylinked
together and expressed. For example, the human cytomegalovirus
contiméditte &dify PrombtereARarncst Tan Bisetfadtiriuced by the

promoter/enhancer._In addition, other promoters/enhancers that can be

Cradr o ex#eal tnd*Rtibody of the pfeseftinveRtsH SR vPEY
romoters/enhancers of retrovirus, polyomavirus, adenovirus and simian
Hg{j?r%g (’S\ﬂ%?fggg}o‘moters/enhancers from mammalian cells such as

human

Altered Antibodies

In addition to the antibodies as described above, an
artificially altered gene recombinant antibody such as a
chimeric antibody, humanized antibody, and the like can
be used in the present invention for the purpose of
redu;ing the xenocantigenicity to humans. Such modified
antibodies can be produced according to known methods. A
chimeric antibody can be obtained by ligating DNA
encoding the antibody V region cbtained as described
above with DNA encoding the humen antibody C region, and
then inserting the DNAs into an expression vector. The
vector in which the DNAs are inserted is integrated into
host cells to produce the antibody. A chimeric antibody
useful in the present invention can be obtained using

such a conventicnal method. A humanized antibody, also
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elongation factor la (HEF-la ). Antibodies can be readily expressed by the
method of Mulligan et al. (Nature (1979) 277, 108) when SV40
promoter/enhancer is used, and by the method of Mizushima et al.
(Nucleic Acids Res. (1990) 18, 5322) when HEFIla promoter/enhancer is
calusetl. 31 Hehantibbdynidhe prasenbinyentommay hes progucedrusing an
eukaryotic expression system having the capability of adding a sugar
antdhaintto thecexpressed- mmtibady: dmikatyotia cells include; fereexamplesd
established mammalian cell lines and insect cell lines, animal cells, fungal
onteells, andiyeastoellscBreferably, tignantizody of theypresentinvention is
expressed in mammalian cells, for example, CHO, COS, myeloma, BHK,
endVeres oi e LagellsdEhe targetardtibody ¢s Iproducedday cultuiingdhe s
transformed host cells either in vitro or in vivo. The host cells may be
arecufieed: using:kisoverr netheds. For BRample, DMEND MEM O RFPMI} 1640,
or IMDM may be used as the culture medium, and a serum complement
Morsy chirgscfetdl calfiserum (FU5) srapbasuppresieanted. Isolatibnlandhe
Purification of Antibody The antibody expressed and produced in the
mOUgtso el ey caRibesepaFited Hishetheivdst eelly of iesteaminkals and
purified to homogeniety. The antibody of the present invention can be
regdeardtel lantSpuiifitan g 8a &finiBEolumin for exampl@sr protein A
column such as_Hyper D, POROS and Sepharose F.F. (Pharmacia). In
Pluditidny iy COhveRtioTat fRdtheEs for protereseparstion-ame putfkation

may be used in the invention. For _
have overlapped CDR and FR terminal regions (the method

described in WO 98/13388). The framework region of the
human antibody to be linked via the CDR is selected such
that the CDR will form a suitable antibody binding site.
If necessary, amino acids of the framework region in the
variable region of the antibody may be substituted so
that the reshaped human antibody CDR will form a suitable
antibody binding site (Sato, K. et al., Cancer Res.
(1993) 53, 851-856). A human antibody C region is used
for the C region of the chimeric antibody and the
humanized antibody. For example, Cyl, Cy2, Cy3, and Cy4
can be used in the H chain, and Cx and CA can be ussad in
the L chain. 1In addition, the human antibody C region
can be modified to improve the stability or productivity
of the antibody. The chimeric antibody comprises the
variable region of an antibody from a non-human mammal

and the constant region from a human antibody. On the
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example, the antibody can be isolated and purified by 32 appropriately
selecting and combining affinity columns such as Protein A column with
chromatography columns, filtration, ultra filtration, salting-out and dialysis
procedures (Antibodies A Laboratory Manual, Ed Harlow, David Lane,
cth€oldi8pring Haebdrineboratordy, 1988RdAly ambibpdy havingreed€sifedo £
sugar chain can be separated with a lectin column by a method known in
an thetaand fhemethod deberibed inW0:202/30954. 'Betérmaination bf
Antibody Activity The antigen binding activity (Antibodies: A Laboratory
regManuah&dHasowDabiddrare, Colth8pang ikadpr LEboritery, 1988)
and ligand receptor binding inhibition (Harada, A. et al., International
humpnrheaelogy tEoedy 51e81-b90F of tetdrigen Tsed iA thé presenman
invention may be measured by known methods. ELISA (enzyme-linked
bodimmiifosctbBREAsSESS A @hzime mfhbNcassagyaRirent in the
(radioimmunoassay), or the fluorescent antibody technique can be used
thefg pradsifing TG ed L binbfh Paiv Ry bf tHevatt&PE3 antibody of the
present invention. For example, EIA is carried out as follows. A sample
containing the anti-GPC3 antibody, such as culture supernatant of
anti-GPC3 antibody producing cells or purified antibody, is added to a
Mod, 3. A secondary antibody labeled with an enzyme
such as alkaline phosphatase is added, the plate is incubated 33 and

wadhéd, Hhdither ¥h& eRdyrhB subStraeSSaaH ad pY Atfolheny® 7Ot

. phosphate, is added and the oEticaI absorption is measured to evaluate
llm&@%ﬁnﬁgnﬁﬂMﬂﬁ&e molecule of antibody, but it may be an

antibody fragment or a modified form of an antibody,
provided it binds to GPC3 and inhibits the activity of
GPC3. The present invention also encompasses bivalent
antibodies as well as monovalent antibodies. Examples of
an antibody fragment include Fab, F(ab')Z, Fv, Fab/c
having one Fab and a complete Fc, or a single chain Fv
{scFv) wherein the Fv of an H chain or L chain is linked
by a suitable ligand. More specifically, to produce an
antibody fragment, the antibody can be treated with an
enzyme such as papain or pepsin, ©or a gene encoding such
an antibody fragment-can be constructed, inserted into an
expression vector, and expressed in a suitable host cell
(see, for example, Co, M.S. et al., J. Immunol. {1984)
152, 2968~2976, Better, M. & Horwitz, A. H. Methods in
Enzymology (1989) 178, 476-496, Academic Press, Inc.,

Plueckthun, A. & Skerra, A. Methods in Enzymology {1889)

28



activity. Pharmaceutical Composition The present invention provides a
pharmaceutical composition comprising the anti-GPC3 antibody with a
modified sugar chain component of the present invention. A
pharmaceutical composition comprising the antibody composition of the

17 present inlventioA ds dsefil-fop thes previention ansfertieatment wtdiseases
associated with cell growth such as cancer, and is particularly useful for

in theprevehntigly andlfs Meatrhent éfliker éancarcibe sphatmateutieal s .,
composition comprising the antibody of the present invention can be

Mefédrpldated ByrmptimdsdknoWirPoC thosa skilledin td artbThel, R. E. et
pharmaceutical composition can be administered parenterally in the form

al of afi Iipfdetdbld IGPiulation ¢GMPHESIAY a stérilestiutionron suspensiorei
water or another pharmaceutically acceptable liquid. For example, the

by phadmacsuticat donigositionvcarelys formuitated byisuitably corabinimgctiie
antibody with pharmaceutically acceptable vehicles or media, such as

an sgaiild Weder-andply sieibgical- Seting, Segétable oitwmolsifier, I chain
suspension agent, surfactant, stabilizer, flavoring excipient, diluent,

V UBHRR 3a55tedervatve, Winder! folbfed Byrmbdigiinla uait dess foem

_required for generally accepted pharmaceutical practices. The amount of

11nktive ingredientindludéd i tthé bharRaesuticifrepateétishs i§Siich that

a suitable dose within the designated range is provided. The sterile

U Lofhpositiohtor ffectioh Canse formuldted iH acbértante wagion and L

conventional pharmaceutical practices using distilled water for injection
Ch%§Q1V region in the scrv may be derived from any

antibodies described herein. 2Any single chain peptide
comprising 12 to 19 amino acid residues may be used as
the peptide linker joining the V regions. DNA encoding
scFv can be obtained by amplifying a fragment by PCR
using as a template a DNA portion encoding ail or a
desired amino acid sequence of the sequences of DNA
encoding the H chain or the H chain V region of the
above-mentioned antibody and DNA encoding the L chain or
the L chain V region of the above-mentioned antiboedy with
a primer pailr that defines the both ends thereof. Then
the fragment is amplified with a combination of DNA
encoding a peptide linker portion and a primer pair which
defines both ends to ke ligated to the H chain and the L
chain. Once DNA encoding sclv is prepared, an expression
vector containing the DNA and a host cell transformed

with the expression vector can be obtained according to a
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vehicle. For example, physiological saline or an isotonic solution
containing glucose and other supplements such as D-sorbitol,
D-mannose, D-mannitol, and sodium chloride may be used as an
agueous solution for injection, optionally in combination with a suitable

st arstiulilizieg hagent TTor exariiple; aicdhe| siivtrasiethahoband ysolyacohol
such as propylene glycol or polyethylene glycol, and a nonionic surfactant

hos tsuphaasrpdlysorbates8 Gt a HGO-G Orapidithel likE MBemples B oily liquid
include sesame oil and soybean oil, and it may be combined with benzyl

fradyetiroatec b befzy adcbhotasdiselubifAitg Agend DIharfems thatriag
be included are a buffer such as a phosphate buffer, or sodium acetate

thexnffer ia s6othingpaferitauel fas protareihjarccHiide @s@bitizer such
as benzyl alcohol or phenol, and an antioxidant. The formulated injection

allqpifi mdrrally: Be Packagedincg Suitablé afiptile? B5IREG e IoTsMTiAiRtation
is preferably parenteral, for example, administration by injection,

the tdRasan adritistrativohs frafRFaMIohaRF AdMinftAIRF traRsc itiReous

administration. Administration may be systemic or local by intravenous

ant jeeton, iffarRbscursa” ﬂﬁeéﬁ&?ﬁ%ﬁ%eﬁ%‘éﬁ’%&%n%ﬁwéneous
injection. A suitable means of administration can be selected based on

molgRE hgE AHACOMRIRiIoN T tRBDatiBAt. AldifglEdoFoftheprfmaceutical
composition containing the antibody or a polynuclectide encoding the

mod Liidag R B ¥electsl 0 SrangEdF 0'001%D Tt mbiky Srbdly

"antibody™ also encompasses such a modified antibody.

The modified antibody can be obtained by chemical
modification of the antibody obtained as above. Methods
for modifying antibodies have already been established in
the art.

Furthermore, the antibody used in the present
invention can be a bispecific antibody. A bispecific
antibody may be an antibody having an antigen binding
site that recognizes a different epitope on the GPC3
molecule, or it may be an antibody wherein one antigen
binding site recognizes GPC3 and the other antigen
binding site recognizes a cytotoxic substance such as a
chemotherapy drug and cell-derived toxin. In such a case,
the cytotoxic substance will act directly on cells
expressing GPC3, and specifically lesion tumor cells, and
suppress the growth of tumor cells. A bispecific

antibody may be prepared by linking two types of antibody
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weight. On the other hand, it is also possible to select a dose in the range
of 0.001 to 100000 mg/body, but the present invention is by no means
limited to such numerical ranges. The dose and method of administration
will vary depending on the weight, age, condition, and the like of the
HL palients andcapde suitably seleied-as, bgeded By dhnse; skilled in the
art. The content of all patents and reference documents expressly cited in
b1 dhe-spedificationof dhis-applieation are hetehydacorperated by refesence
in its entirety. In addition, the content of the specification and drawings of
fudapanese Retent Applicatian20Q4-341356, avhich-isdthe hasisfardhe 1
priority claim of this application, are hereby incorporated by reference in
anttsentitety..36 EXAMPEES £ The presansinyention isiexplained i detaily
through the following examples, but is by no means limited to these
by examptes: Examipte 4 :Rneparationcafmouse anti-GPC3 antibody A soluble
GPCa3 protein lacking the hydrophobic region of the C terminus (amino
acids 564 to 580) was prepared as the immunizing protein for the
preparation of the anti-GPC3 antibody for immunization. The
ExiMRIEMpIUmmCriipodbrandose (Herginaftebrefened tmad HIMRLApRr or
mouse, purchased from Charles River Japan), which is an autoimmune
Modliseasd Madsd wvlisagsed as the immunization animal. Immunization was
started when the mice were 7 or 8 weeks old, and a preparation for initial
imnitmizatibhiwelyadigstedaorsedosedftDrpg/headd above can be

expressed and obtained by known methods. In the case of
mammalian cells, a common useful promoter, gene to be
expressed, and a poly-A signal sequence downstream on the
3' end can be functionally linked together and expressed.
For example, the human cytomegalovirus immediate early
promoter/enhancer can be used as the promoter/enhancer.
In addition, other promoters/enhancers that can be used
to express the antibody of the present invention include
viral promoters/enhancers of retrovirus, polyomavirus,
adenovirus and simian virus 40 (SV40), oz
promoters/enhancers from mammalian cells such as human
elongation factor lo (HEF-1la ). Antibodies can be
readily expressed by the method of Mulligan et al.
(Nature (1979} 277, 108) when SV4(0 promoter/enhancer is

used, and by the method of Mizushima et al. (Nucleic

Acids Res. (1990} 18, 5322) when HEFiq promoter/énhancer

is used.
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soluble GPC3. An emulsion was prepared using Freund's complete
adjuvant (FCA, Becton Dickinson), and injected subcutaneously. After a
series of five immunizations, the final immunization dose was diluted in
PBS to 50 pg/head, and injected intravenously via the caudal vein. On
dayr# aftenthieoking}l immunizatipn stherspleenveellsi werenegseasted, mixed
with mouse myeloma cells P3-X63Ag8Ul (hereinafter referred to as
prdeBldedpurehasechfroeAXECE) ini 87 @t ¢atiol @andsced fusioh avaiscartine
out by gradually adding PEG-1500 (Roche Diagnostics). Hybridomas
capmérel streeméddy B S Axusimg smmunaeplatesowith imemobitized esbluble
GPC3 core protein. Positive clones were monocloned by the limiting
antdifption protedure yAS acresalt LE1 clonesdt antiibodiesiaithlstrong GPC3
binding activity were obtained (M3Cll, M13B3, MIE7, M3B8, MIIFI,
es @ iB D BianeBlL M18D%: MSBo.cshdMdODReAmongithe Lines,
anti-GPC3 antibodies obtained, MIIF1 and M3B8 exhibited particularly
an igiphgceb&sactiVip IPHusS e 6S TEfidicrepreteis €dataining the M1IF
and M3B8 epitopes (GC-3),which is the fusion protein containing a
peptideFroia!Bba Ala ke 583 L8 of GPE3 bhe GRS P aRRtuskdvastion is
immunogens for immunization of 3 Balb/c (Charles River Japan) mice
SXRARES MR AP MAREAEdrthe FiRst! fnmbRizalSAw propdrlion 616€-3 at a
concentration of 100 pg/head was emulsified with FCA and was injected
my st drandlsly¥ 2fier i wleks £ Freparationtof Bor phetitiRedy 1is
emulsified with Freund's incomplete adjuvant (FIA) and was injected
Progipchthidbusy ARELRE FfuntAltohs RedinaPMmtiRizafios S6er

. pg/head) was injected intravenously to all. mice via the caudal vein,
in vitre 'or in vivo. The host cells may be cultured

using known methods. For example, DMEM, MEM, RPMI-1640,
or IMDM may be used as the culture medium, and a serum
compiement such as fetal calf serum (FCS) may be

supplemented.

Isolation and Purification ¢f Antibody

The antibody expressed and produced in the above
manner can be separated from the host cells or host
animals and purified to homogeniety. The antibody of the
present invention can be separated and purified using an
affinity column, for exampie, a protein A column such as
Hyper D, POROS and Sepharose F.F. (Pharmacia). In
addition, any conventional methods for protein separation
and purification hay be used in the invention. For

example, the antibody can be isolated and purified by
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and subjected to the cell fusion. Hybridomas were screened by ELISA
using immunoplates with immobilized soluble GPC3 core protein lacking
the hydrophobic region of the C terminus (amino acids 564-580). Positive
clones 38 were monocloned by the limiting dilution procedure. As a result,
appRslonesal pyibadies Wil siong CREBINI e (FCIHN,GC202
GC33, GC179, and GC194) were obtained. The H chain and L chain
sucyariable regians, were.slongd and gach, seauance Was detesmingaiby
standard method. Furthermore, the CDR regions were determined [)y
£i1€Qmparson with aknown-aatibody, amino-acig;sequenceqdatabase and
checking for homology. The sequences of the CDR regions are shown in
protables d-and2+Exanples? Rrepasation ekantv@RG3 antiodyariow,
mouse-human chimeric antibody The variable region sequences of the H
pDavGhninand L cham efiantinG PCaraatibodya33 wepe ligateg)to then
constant region sequences of human IgGl and K chain. PCR was carried
antaiassinghasynthedicadigonucleatide: coaplementary tosthedy dersminal
nucleotide sequence of the antibody H chain variable region having a
witkKozak sequence-anta Syntheticsoligotduclaotide domplementary tonthe 3'
terminal nucleotide sequence having an Nhel site. The PCR product thus
theohtaineddvais clonéténtoipB-BH V2cidd Wherein the human IgGI constant
region has been inserted into pBluescript KS+ vector (Toyobo Co., Ltd.).
The mouse H chain variable region and the human H chain 39

Determination of Antibody Activity

The antigen binding activity (Antibodies: A
Laboratory Manual. Ed Harlow, David Lane, Cold Spring
Harbor Laboratory, 1988) and ligand receptor binding
inhibition (Harada, A. et al., International Immunclogy
(19937 5, 681-690) of the antigen used in the present
invention may be measured by known methods. ELISA
{enzyme-linked immunosorbent assay), EIA (enzyme
immunoassay,, RIA (radiocoimmunoassay), or the fluorescent
antibody technique can be used for measuring antigen
binding activity of the anti~GPC3 antibody of the present
invention. For example, BEIA is carried out as fcllows.

A sample containing the anti-GPC3 antibody, such as
culture supernatant of anti-GPC3 antibody producing cells
or purified antibody, is added to a plate coated with
GPC3.' A secondary antibedy labeled with an enzyme such

as alkaline phosphatase ls added, the plate is incubated
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(yl chain) constant region were ligated via the Nhel site. The H chain
gene fragment thus prepared was cloned into the expression vector
pPpCXND3. Furthermore, PCR was carried out using a synthetic
oligonucleotide complementary to the 5' terminal nucleotide sequence of
andthed svarthble rehioh of tHeantibodyriavirighe K2k setjyehce anda
synthetic oligonucleotide complementary to the 3' terminal nucleotide
nitgmplency haviesaBsiw sites PlRelPERepddliREtheR obtaihed was
cloned into pB-CL vector wherein the human K chain constant region has
absigaeit iiserted iRAPRITESCpt KSR VeRSE(ToyBbs To: JBl . )P TFHe RGman
L chain variable region and the constant region were ligated via the BsiwI
actgifél THe L chain gene fragment thus prepared was cloned into the
expression vector pUCAG. The pUCAG vector is a vector prepared by
digesting pCXN (Niwa et al., Gene, 1991, 108, 193-200) with the
restriction enzyme BamHl| to prepare a 2.6 kbp fragment, which was
Jatdcidthetestriclibf ahzpiiE BamHI site of pUC19 vector (Toyobo
Co., Ltd.) To prepare the anti-GPC3 mouse-human chimeric antibody
exptESsiGH §EQBE, a §&id fragmeRtREL Sbtaired By di§ESiHY PECAG
vector, in which the L chain gene fragment was inserted, with the
O EnSTRE BT AR EraC Shto 01 35 TS Gén Helgnfent
was, ligated to the restriction enzyme Hindll] cleavage site of pPCXND3
moohting e H GRER bene RRE HEn dindd: A0°HHE bl HgL o1
obtained expressed the neomycin_resjstance gene, DHFR gene, and
At GPCS B SR hitah CHTRHE AritBbdy JRE I AT Sl (THR Y

o0 26l sequence of the H chain varigble region fs shownin SEQ

lClatet—tonefe

prevention and/or treatment of diseases associated with
cell growth such as cancer, and 1s particularly useful
for the prevention and/or treatment of liver cancer. The
pharmaceutical composition comprising the antibody of the
present invention can be formulated by methods known to
those skilled in the art. The pharmaceutical composition
can be administered parenterally in the form of an
injectable formulation comprising a sterile solution or
suspension in water or another pharmaceutically
acceptable liquid. For exémple, the pharmaceutical
composition can be formulated by suitably combining the
antibody with pharmaceutically acceptable vehicles or
media, such as sterile water and physiological saline,
vegetable oil, emulsifier, suspension agent, surfactant,

stabilizer, flavoring excipient, diluent, vehicle,
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ID NO: 3, and the amino acid sequence of the L chain variable region is
shown in SEQ ID NO: 4.) Example 3 Preparation of low-fucose type
anti-GPC3 chimeric antibody First YB2/0 (ATCC, CRL-1662) cells were
cultured as the host cells in RPMI-1640 medium containing 10% FBS.

preHIEN22 POOT the AALLGPE3 chimerie wihﬁgx%sere@éi% YBSO dose
prepared in Example 2 was introduced into the YB2/0 cells (ATCC

f oreRFL662) by electroparation ata concenteation:of fya x406 celis/0.75
mL PBS(-) at 1.4 kV and 25 pF. After a recovery period of 10 min at room

pralempesature the calls traatedby-elestieporatipn-weee, suspendeg:in 46,
mL of RPMI-1640 medium containing 10% FBS. A 10-fold dilution was

t hePrepareskusing thessape spedium; and thescellsavereraligugted intaa i «
96-well culture plate at 100 pL/well. After culturing for 24 h in a C02

dodacubatan (% 02 sceqeticir dnyitnegen Gorp}wasadded at a
concentration of 0.5 mg/mL, and the cells were cultured for 2 weeks. Cell
linesiwithsa diglt levebafoehimerisrantibedy expression were sseeened
using sandwich 41 ELISA with anti-human IgG antibady, and cell lines

forstably texpressiag the anthedywiete established ohach antroRC3utical
mouse-human chimeric antibody was purified using Hi Trap ProteinG HP

praAmershams.iExanipleti Meadunemtent of ADCG detivityausing PBMC from
human peripheral blood Preparation of human PBMC solution

verHeparin-added peripheral blood collected from a

For example, physiological saline or an isotonic
solution containing glucese and other supplements such as
D~sorbitol, Dwmannose, D-mannitol, and sodium chloride
may be used as an aqueous solution for injection,
optionally in combination with a suitable solubilizing
agent, for example, alcohol such as ethanol and
polyalcohol such as propylene glycol or polyethylene
glycol, and a nonionic surfactant such as polysorbate 80™,
HCC-50 and the like.

Examples of oily liquid include sesame oil and
soybean oil, and it may be combined with benzyl benzoate
or berizyl alcohol as a solubilizing agent. ther items
that may be included are a buffer such as a phosphate
buffer, or sodium acetate buffer, a soothing agent such
as procaine hydrochloride, a stabilizer such as benzyl

alcohol or phenol, and an antioxidant. The formulated

injection will normally be packaged in a suitable ampule.
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healthy adult was diluted 2-fold with PBS(-), and layered on
Ficoll-PagueTm PLUS (Amersham). After centrifugation (500 xg, 30 min,
20C), the intermediate layer, which is the mononuclear cell fraction, was
isolated. After the layer was washed 3 times, the cells were suspended in
10% okeBS/REMEtairepare-a huorani2BME-stlution Preparation of 1grget
cells HepG2 cells (ATCC) and HuH-7 cells (Health Science Research
forResoumeds:Bankinciiiired-int1i09% FBS/RPM «1640nmedium svereal
detached from the dish using Cell Dissociation Buffer (Invitrogen),
adraligtieted=intoca: 96t weth £kbdttamed plateitFaldéen)at aiconcentration of
1x104 cells/well, and cultured for one day. After culturing, 5.55 MBq of 5
tr Crowas added; anekthercels were culturetidfor 4 1sat37C imaksdy CE2
gas incubator. The cells were washed once with culture medium, and 50
sy $itenfit0% 4 21RBS/REMI- 1640 aricehivurn wasratdet] topreparerthetaget a v
cells. Chromium release assay (ADCC activity) A volume of 50 pL of
ingntibbay: sofuficn prapared at akribus eohdantrationd wasaddesto the
target cells, and allowed for reacting on ice for 15 min. Then 100 pL of
infr@iarPPBMC solution (5x105 cells/well) was added, and the cells were
incubated for 4 h at 37C in a 5% CO2 gas incubator. After culturing, the
plat® \wasiEedfigBaaaTd tHe rdvaelivifin1ooplcehclitureelected
supernatant was measured with a gamma-counter. The specific
bagpforfiftint 1eleage rakwaSBetktmitfedy theSolicwWih§Tormuld. Shegir
chromium release rate (%) = (A-C) x 100 / (B-C) In this formula, A
doquﬁgeﬁgqhgmﬁ§¥pﬁﬁag%ﬁal composltion containing the

antibody or a polynucleotide encoding the antibody can be
selected from a range of 0.001 to 1000 mg/kg of body
weight. On the other hand, it i1s alsc possible to select
a dose in the range of 0.001 tc 100000 mg/body, but the
pregsent invention is by no means limited to such
numerical ranges. The dose and method of administration
will vary depending on the weight, age, condition, and
the like of the patient, and can be suitably selected as
needed by those skilled in the art.

The content of all patents and reference documents
expressly cited in the specification of this application
are hereby incorporated by reference in its entirety. In
addition, the content of the specification and drawings
of Japanese Patent Application 2004-311356, which is the
basis for the priority claim of this application, are

hereby incorporated by reference in its entirety.
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radioactivity (cpm) in each well; B represents the mean value of
radioactivity (cpm) in a well wherein 100 pL of 2% NP-40 aqueous
solution (Nonidet P-40, Code No. 252-23, Nacalai Tesque) and 50 pL of
10% FBS/RPMI medium were added to the target cells; and C represents
the mean value of radioactivity (cpm) in a well wherein 150 pL of 10%
FBS/RPMI medium was added to the target cells. The assay was
Exasmrdueted in triplicate, and the means and standard deviations of ADCC
activity (%) were calculated. Figures 2 and 3 show the ADCC activity of
theani- GRGER chinericeantiveady imeasurdd: using PBMEetruthe figuresgh
the vertical axis represents cytotoxic activity 43 (%) and the horizontal axis
therefydsemsi the ecommmentration Hpy/mMls) dfantibody: added. iFigure?2 shows
the results when HepG2 cells are used as the target cells and Figure 3
t heshipwsstierrésults for HUH-7 cells. The open circles show the activity of
chimeric GC33 antibody produced by CHO cells, and the filled circles
show the activity of chimeric GC33 antibody produced by YB2/0 cells.
The low fucose type GC33 chimeric antibody produced by the YB2/0
Exagailsshéws stronger ADCC activity than the GC33 chimeric antibody
produced by CHO ceIIs clearly |nd|cat|ng that ADCC activity of the
PR “ ‘ Ynodification. Example 5
Establlshment of antlbody producmg cells Hygromycin B was added to
SFRIIEQ FHEIBNTEA S fiRAlC EBrAdentrafisd B 1 Fhg/niLy dReriftizese
transporter deficient cell line (clone 3F2) was subcultured in the medium.
rega gfssEnsicof 3E2 EBISIREDUIBBAC plissphate 64 to 580) was

wﬁlc! .}

prepared asg the immunizing protein for the preparation of
the anti-GPC3 antibody for immunization. The
MRL/MpJUmmCri-lpr/lpr mouse (hereinafter referred to as
MRL/lpr mouse, purchased from Charles River Japan), which
is an autolimmune disease mouse, was used as the
immunization animal. Immunization was started when the
mice were 7 or 8 weeks old, and a preparation for initial
immunization was adjusted to a dose of 100 ug/head
soluble GPC3. An emulsion was prepared using Freund's
complete adijuvant {(FCA, Becton Dickinson), and injected
subcutanecusly. After & series of five immunizations,
the final immunizaticn dose was diluted in PBS to 50
ng/head, and injected intravenously via the caudal veiln.
On day 4 after the final immunization, the spleen cells
were resected, mixed with mouse myeloma cells P3-X63Ag8U1l

(hereinafter referred to as P3Ul, purchased from ATCC) in
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buffer (8x106 cells/0.8 mL) was prepared. To the cell suspension, 25 pg
of antibody expression vector was added (Reference Examples 1 and 2),
and the cell suspension was transferred to a Gene Pulser Cuvette. After
the cuvette was let stand on ice for 10 min, the vector was introduced

a znato thetcells byrelecteoporationi usingrasGENE-PEL SER: |Itat 15 k¥handl y
25 pFD. The cells were 44 suspended in 40 mL of SFMII(+) medium and

addtansfered 16 @96-welHiat botiomcplate €kwaki) atikoi plcvel. Adtes the
plate was incubated in a C02 incubator for 24 h at 37C, Geneticin
scr(dnuitrogen; GatING. 16131027 rwas added at aifinal concantiatioadf 0.5
mg/mL. The amount of antibody produced by the drug-resistant cells was
s0IMbasureéd s establisiy harmaiized dhtisGPC8<antibody spredueing cell
lines. Example 6 Antibody purification The supernatant from the antibody
morexplessing bell tine wastédliestediandloaded pnHitrdprmerProtein A
column (Pharmacia Cat. No. 17-5080-01) using a P-1 pump (Pharmacia).
resAfidr thé toluhomaasavasket Witha dinding: buffer (Zoom®PSadinimding
phosphate (pH 7.0)), and the protein was eluted with an elution buffer
acOViMYGlyereHoR {pHn 2 ) ) MHelduatd Waslimtiédidiely ABtrakyedSAith
neutralizing buffer (1 M Tris-HC1 (pH 9.0)). The antibody elution fractions
L9Gere délétted by S brothih® A4say(BI0-RADC AL R®<500-0111) and
pooled, and were concentrated to about 2 mL with a Centriprep-YM10

(MiliperecCat foa aB3da ) Riext, aRé BRfsdies flefe idepratdd by getnd

filtration using a Superdex 200 26/60 o
M3B8 exhibited particularly strong CDC activity. Thus

the GST fusion protein containing the M11Fl and M3B8
epitopes (GC-3),which is the fusion protein containing a
peptide from 524 Aia to 563 Lys of GPC3 and GST was used
as immunogens for immunization of 3 Balb/c {(Charles River
Japan} mice and 32 MRL/lpr mice. For the first
immunization, a preparation of GC-3 at a concentration of
100 ng/head was emulsified with FCA and was injected
subcutaneously. After two weeks, a preparation of 50
ng/head was emulsified with Freund's incomplete adjuvant
(FIA) and was injected subcutanecusly. After five
immunizations, the final immunization (50 pg/head) was
injected intravenously to all mice via the caudal vein,
and subjected to the cell fusion. Hybridomas were
screened by ELISA uéing immunoplates with immeobilized
soluble GPC3 core protein lacking the hydrophobic region

of the C terminus (amine acids 564-580). Positive clones
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,column (Pharmacia) equilibrated with 20 mM acetate buffer with 150 mM
NacCl (pH 6.0). The monomer fraction peaks 45 were collected,
concentrated with Centriprep-YM10, and filtered through MILLEX-GW
0.22 pm Filter Unit (Millipore Cat. No. SLGV 013SL), and then preserved
we @l 46onthe shsarption at 280 nm wasdmeasured and the cencgnirationsok
purified antibody was calculated from the molar absorption coefficient.
redmample cnovike ADCG retividafldtwimanizedsantbfaP €3 antipadyt i ng
produced by FT-KO cells Figure 4 shows the in vitro ADCC activity of anti-
actGRCB.antibody prodiced by EEKO celtsiwien humanPBMC iseused.
The method is as described in Example 4. In the figure, the vertical axis
obieprasents cytotoxic activity (%) and the horizontal axis represents the
concentration (pg/mL) of antibody added. HuH-7 cells were used as the
target eelis. dheiopenrcirces-slzow: thesactivity of sagi:GRE wantibodyoned
produced by wild type CHO cells, and the filled circles show the activity of
and@ntizGR C3=antibady produded bykTxkKQO dells.sEhenlbwrfiicose ltype.
anti-GPC3 antibody produced by the FT-KO cells shows stronger ADCC
Fuactieitynthan, the laatidGRC 3antibody vproduckeitsyrwild #rpbeo@HO cells,
clearly indicating that ADCC activity of the anti-GPC3 antibody produced
coyRI-&KD: cellsis entkarnced. 46 EXanie 8itinalysis-ofisugarehains of
humanized anti-GPC3 antibody produced by FT-KO cells
database and checking for homclogy. The sequences of the

CDR regions are shown in Tables 1 and Z.

Example 2

Preparation of anti-GPC3 antibody mouse-human chimeric

antibody

The variable region sequences of the H chain and L
chain of anti-GPC3 antibody GC33 were ligated to the
constant region sequences of human IgGl and x chain. PCR
was carried out using a synthetic oligonuclectide
complementary to the 5' terminal nucleotide sequence of
the antibody H chain variable region having a Kozak
sequence and a synthetic oligonuclieotide complementary to
the 2' terminal nucleotide sequence having an Nhel site.
The PCR product thus obtained was cloned into pB-CH
vector wherein the human IgGl constant region has been
inserted into pBluescript KS+ vector (Toyobo Co., Ltd.).

The mouse H chain variable region and the human H chain
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1. Preparation of 2-Aminobenzamide-labeled sugar chains (2-AB labeled
sugar chains) The antibodies produced by the FT-KO cells of the present
invention and antibodies produced by CHO cells as a control sample
were treated with N-Glycosidase F (Roche Diagnostics) to release the

(v1 sug ghainsfram the peajeion (WeitzhanierMetala Joumnatigh s site.
Pharmaceutical Sciences 83:12 (1994), 1670-1675). After removing the

The PEOtEHLWith ethanok {Schenk:B retial, Fhedaumal ok Clinical davestigation
108:11 (2001), 1687-1695), the sugar chains were concentrated and

t he degdrand flugreseents labstedwith 2-aminepyidine ¢Bigger). ket al.,
Analytical Biochemistry 230:2(1995), 229-238). The reagent was

carramaved fronsthe2-ABdabeledsugar chajns by 1 solidipkase extraction
using a cellulose cartridge, and after concentration by centrifugation,
compUkfied 2-A% labeledsugar ehains nete obtaired: Next stheyputifiedo £
2-AB labeled sugar chains were treated with R- galactosidase (Seikagaku
the COrp-3 td abtain agajactosyl2-tARB |labetedbsuparichainsg 22 Akalysis of
agalactosyl 2-AB labeled sugar chains by normal phase HPLC The
segasatibedies praduced tiyshé & T KOgcellsof e UTepresentliomenticnrand:- o
the antibodies produced by the CHO cells as a control sample were
thepreparedasraghlactasyd 2+ ABdabeled sugar tlramsiaceordingitb thete.
above method, and analyzed by normal phase HPLC using an amide
Thec@OmMp Bosah:Coip: I SKgel Amside88), andothethtomatagiafiis were

compared. In the antibodies produced by the CHO cells, the main
ve ctempehentds$ G (O) ant@40)-Fuchecbuniofoptant region has been
inserted into pBluescript KS+ vector (Toycbo Co., Ltd.).
The human L chain variable region and the constant region
were ligated via the BsiWI site. The L chain gene
fragment thus prepared was cloned into the expression
vector pUCAG. The pUCAG vector is a vector prepared by
digesting pCXN (Niwa et al., Gene, 1991, 108, 153-200)
with the restriction enzyme BamHI to prepare a 2.6 kbp
fragment, which was ligated to the restriction enzyme
BamHI site of pUC1l% vector (Toyobo Co., Ltd.)

To prepare the anti-GPC3 mouse~human chimeric
antibody expression vector, a gene fragment was obtalned
by digesting pUCAG vector, in which the L chain gene
fragment was inserted, with the reétriction enzyme
HindIII (Takara Shuzo Co.,Ltd). This gene fragment was

ligated to the restriction enzyme HindlIl cleavage site

of pPCXND3 containing the H chain gene, and then cloned.
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about 4% of the peak area. On the other hand, in the antibodies produced
by the FT-KO cells, G(0)-Fuc is the main component, and is present at
not less than 90% of the peak area in each of the cell lines (Figure 5 and
Table 2). Figure 6 shows the putative structures for peaks G(0) and
Th&(P)-FeeifahiesRelative ratip eksugas ebainsrestimated, from normal
phase HPLC analysis of agalactosyl 2-AB sugar chains Sugar chain CHO
refTsKOna ETekO=h FIHER-e/6(@); Fumé.096. 92 49692.5% 93:2% 1. 40)
96.0% 7.6% 7.5% 6.8% Example 9 Thermal stability analysis of
chimmanizechant>-GRC 3 cantibody praduceddy1FEKO talls hnRreparation
of sample solution for DSC measurement The external dialysis solution
s equasr2G:mof/L Soditin cdé acetater haffer pktQpeoritainng200 mmaeliiy
sodium chloride. A dialysis membrane filled with 700 pg equivalents of
1D aifibody selution wasadialyzed by dinreersmyan the externadl dialysis
solution overnight to prepare a sample solution. 2. Measurement of
vatharmiet degrehdatiohtemiperaturenby BSCLIAfRED both the sample solution
and reference solution (external dialysis solution) were thoroughly
degassed, they were each placed in the calorimeter and thermally
equilibrated at 20C. Next DSC measurement was carried out from 20C to
Exapp&eath scan rate of approximately 1 K/min. The result is represented

by the tip of the degradation peak as a function of temperature
Preparation of low-fuccse type anti~GPC3 chimeric

antibody

First YB2/0 {ATCC, CRL-1662) cells were cultured as
the host cells in RPMI-1640 medium containing 10% FBS.
Then 25 png of the anti-GPC3 chimeric antibody expression
vector prepared in Example 2 was introduced into the
YB2/0 cells (ATCC CRT-1662) by elecﬁroporation at a
concentration of 7.5 x10° cells/0.75 ml PRBS{—-) at 1.4 kV
and 25 pF. After a recovery period of 10 min at room
temperature, the cells treated by electroporation were
suspended in 40 mL of RPMI-1640 medium containing 10% FBS.
A 10-fold dilution was prepared using the same medium,
and the cells were aliguoted into a %6~well culture plate
at 100 pL/well. After culturing for 24 h in a CO,
incubater (5% COy), Geneticin (Invitrogen Corp.) was added
at a concentration of 0.5 mg/mL, and the cells were
cultured for 2 weeks. Cell lines with a high level of

chimeric antibody expression were screened using sandwich
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(Figure 7). The thermal degradation temperature of the antibodies
produced by CHO cells and the antibodies produced by FT-KO cells were
found to be equivalent. Reference Example 1 Humanization of GC33
Antibody sequence data were obtained from the publicly disclosed Kabat
ELIBmtabase &tp:fiftpebeac.tk/publdatabadses/kabdt/y-aid theines stably
ImMMunoGeneTics Database (IMGT), and the H chain variable region and
explahaimyaridbie sedidihr ndye separately ahvubjectedito ahwniolegy: Seaef 3
It was found that the H chain variable region has a high level of homology
moupithMBN18H{Smithson ehall Mol Imarunoh 1909¢86uEL3-d 24). Knvas
also found that the L chain variable region has a high level of homology
Profithithe HonlésapieheGK mRNA for immunoglobulin kappa light chain
VLJ region, partial cds, clone:K64 of Accession Number AB064105. The
signal sequence of Accession Number 540357, which has a high level of
homology with AB064105, was used as the L chain signal sequence.
Exampdg tife CDR was grafted to the FR of these antibodies to prepare a
humanlzed anglbody More speC|f|caIIy, synthetlc ollgo DNAs of

apprOX|mateI 20 bases of them were hybr|d|zed each other, and these
w}ﬁéﬁ’&aﬁéﬁﬁms were was assembled by PCR to prepare a gene

< : end of the synthetic
oll%i DNA and the BamHI sequence mserted at the terminus on the 3'
§)

Pafe ByARERE oRGHBRIE Hhd the Wttt bRGETNATRT @

healthy adult was diluted Z-fold with PBS(~}, and layered

on Ficoll-Pague™ PLUS (Amersham)j. After centrifugation
{500 xg,IBG min, 20°C), the intermediate layer, which is
the monconuclear cell fraction, was lsclated. After the
layver was washed 3 times, the cells were suspended in 10%
FBS/RPMI to prepare a human PBMC solution.

Preparation of target cells

HepGZ cells (ATCC) and HulH~7 cells (Health Science
Research Resources Bank) cultured in 10% FBS/RPMI-1640
medium were detached from the dish using Cell
Disscciation Buffer (Invitrogen), aliquoted intc a 96~
well U-bottomed plate (Falcon) at a concentration of 1x10°
cells/well, and cultured for one day. After culturing,
5.55 MBq of “*Cr was added, and the cells were cultured
for 1 h at 37°C in a %% CO; gas incubator. The cells were

washed once with culture medium, and 50 pL of 10%
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cloned into an expression vector HEFgyl where the human IgGI constant
region was cloned, or to the expression vector HEFgK where the human
x-chain constant region was cloned (Sato et al., Mol. Immunol., 1994;
371-381). The H chain and L chain of the humanized GC33 constructed

FRSORR BOve viere eaah gesighatethverda. dhedwunanized RC3hrget
(ver.a/ver.a) wherein both the H chain and L chain were ver.a had lower

celhbigding activity than an antibody with 50 the mouse GC33 variable
regions (mouse/mouse). Chimeric antibodies were prepared by

Ch reamhininganeuse: G438 geqaeces:andiver aysequences for the H
chains and L chains (mouse/ver.a, ver.a/mouse), and the binding activity
was.evallated. bawar bintingfactivity was fowrd withvvera/aioised at
antibody, indicating that the decrease in binding activity is due to amino

va racich repltacereertieds. @ttsibuted todhed chainhEherampelifiedeH thainsnd
designated ver.c, ver.f, ver.h, ver.i, ver.j, and ver.k were prepared. All

al lhwweahiZed GC38-drnitipdies extubiferr tHebsame level od bindhiy activity
as the chimeric antibody having mouse GC33 variable regions. The

hunmuclotide seglshdesof(theHiimanizéd GE33 H ormin addiabile megibrishe
ver.a, ver.c, ver.f, ver.h, ver.i, ver.j, and ver.k are shown in SEQ ID

ce INOSYWRr 951 16 1PA 1781 780 artl 80, ahd e @miino acifsdduerses
thereof are shown in SEQ ID NOS: 81, 82, 83, 84, 85, 86, and 87,

ingabsdctively. AHeeauciotide sedluents of EHeigMERized<®GC33 fugttn
variable region ver.a is shown in SEQ ID NO: 88, and the amino acid

andgggienée thepestis shownlin SED IDN@ B urkspaetivelpdnthdant

humanized GC33 H chain variable regions ver.i, ver.j, and ver.k, the sixth
Wa%mﬁﬁﬁﬁ?ééﬁ with a gamma-counter. The specific chromium

release rate was.determined by ﬁhe following formula.
Specific chromium release rate (%) = (A~C) x 100 / (B-C)
In this formula, A represents the mean value of
radioactivity (cpm) in each well; B represents the mean
value of radicactivity {cpm) in a well wherein 100 uiL of
2% NP-40 aguecus sclution (Nonidet P-40, Code No. 252-23,
Nacalai Tesque} and 50 pL of 10% FBS/RPMI medium were
added to the target cells; and C represents the mean
value of radioactivity (cpm) in a well wherein 150 plL of
10% FBS/RPMI medium was added to the target cells. The
assay was conducted in triplicate, and the means and
standard deviations of ADCC activity (%) were calculated.

Figures 2 and 3 show the ADCC activity of the anti-
GPC3 chimeric antibody measured using PBMC. In the

figures, the vertical axis represents cytotoxic activity
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was replaced by a glutamine. These antibodies exhibited markedly
increased thermal stability. Reference Example 2 51 Alteration of
humanized GC33 L chain With respect to protein deamidation, the
reaction rate constant of deamidation was known to be dependent on the
{% ) primdrytseguience zZibistal$o known thatAsre Gheist particalarlyrsuseéptibie
to deamidation (Rocinson et al., Proc. Natl. Acad. Sci. USA 2001; 98:
{1:09414-949) Besause Asreddiadthin EDR1S the hlumanized=GE33W ¢hain
ver.a variable region of SEQ ID NO: 88 has the primary sequence
wheAshlahs thisvédidue is prsthcted o basuSeaptible e deanidationt Tere
evaluate the effect of deamidation of Asn 33 on binding activity of the
3 samibddyhe moeiied-antivodyWdls bregaréd whefeim ASE83 Wascles
replaced with Asp. Quick Change Site-Directed Mutagenesis Kit
shqstighgyetel wWastiusedfof ntrseiiengEpeintmutdtiohy More dpeefically,
50 pL of reaction solution containing 125 ng of sense primer (CTT GTA
CHCCAEAGT GAC Gha AAE RECTAT BEQ IO NO L1247 AREvHg §f ©f
antisense primer (ATA GGT GTT TCC GTC ACT GTG TAC AAG: SEQ
Chj{]@el‘?lé)‘?lﬁg)?% 12BF ERCrSachSR Bufied PﬁL%@%ﬂ(ﬁ‘ P 20 ngf BFHERYxX
to which humanized GC33 L chain ver.a had been cloned, and 1 pL of Pfu
fucAiBo BRA Polymeriddfias TuR trdhG 1 2Ry BRE@hsiiting b 365t
at 95C, 1 min at 55C, and 9 min at 68C. The reaction product was ,
ce ldigestbd Withthé YBSRESP ehizythie Ppht Yor- 2 atd e SnifinfrBdbced- ©
into XL1-Blue competent cells to obtain transformants. The variable

an?éﬁﬁﬁXN&$&ﬂHﬁﬁd5?y CHO cells, clearly indicating that

ADCC activity of the anti-GPC3 antibody is enhanced by

sugar chain modification.

Example 5

Establishment of antibody producing cells

Hygromycin B was added to SFMII{+) medium at a final
concentration of 1 mg/ml, and a fucose transporter
deficient cell line {(clone 3F2) was subcultured in the
medium. A suspension of 3F2 cells in Dulbecco phosphate
buffer (8x10° cells/0.8 mL) was prepared. To the cell
suspension, 25 ug of antibody expression vector was added
(Reference Examples 1 and 2), and the cell suspension was
transferred to a Gene Pulser Cuvette. After the cuvette
was tet stand on ice for 10 min, the vector was
introduced into the cells by electroporation using a

GENE-PULSEE II at 1.5 kV and 25 pFD. The cells were
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from the clones containing the correct mutation and cloned again into the
expression vector HEFgx. The expression vector HEFgyl containing
humanized GC33 H chain ver.k was introduced into COS7 cells by using
Fugene 6 (Roche). Culture medium supernatant was collected from the
susfelisiansigntipexpressing the: mmodified antibody. Ihe antibedy red to
concentration was quantitated by sandwich ELISA using anti-human 1gG
a oantikady, angibinding aetivity-efthe medified artibogly wag.evaluated by
ELISA using a plate coated with a soluble GPC3 core protein. Binding
Aftastivityawas lostin, the medifiedrantibody (IN33D) imwhichAsn 83wasy 1
replaced by Asp, suggesting that the binding activity is significantly
at affecteddyrdaamidation ak-Asr 33eReamidation ©f Asni38 wag Tepeiied
to be suppressed by replacing Gly 34 with another amino acid residue
add Ny 0305788% Al)c bmhaegordande-witl that nethadma, seres: ofmodified
antibodies were prepared by replacing G34 with 17 other amino acid
of residiesiexqepbiorGys and Met ubingsthe-Quisk £hanesSitesDirested
Mutagenesis Kit to prepare G34A, G34D, G34E, G34F, G34H, G34N,
meaG348 G3AQ G341 1 GBAK :634E 7 &34¥nG34NE (G344, tGB4RyG34S,
and G34T. The binding activity of the antibodies was evaluated using
produlttiresupelinatdntraf €OST cells transiently expressing the antibodies. It
was revealed that binding activity is maintained even if G34 is replaced
with 53 another amino acid residues other than Pro (G34P), and Val
(G34V). The amino acid sequences of the L chain CDR1 of the modified
Exaamtilsodies are represented by SEQ ID NO: 90

Antibody purification

The supernatant from the antibody expressing cell
line was collected and lcaded on Hitrap™ rProtein A
column (Pharmacia Cat. No. 17-5080-0C1) using a P-1 pump
{Pharmacia). After the column was washed with a binding
buffer (20 mM sodium phosphate (pH 7.0})), and the protein
was eluted with an elution buffer (0.1 M Glycin-HC1 (pH
2.7)). The eluate was immediately neutralized with
neutralizing buffef (1 M Tris—HCl (pH 9.0})). The
antibeody elution fractions were selected by DC pretein
assay (BICG~RAD Cat. No. 500-0111) and pooled, and were
concentrated to about 2 mlL with a Centriprep~YMI10
(Millipore Cat. No. 4304). Next, the antibodies were
separated by gel filtration using a Superdex 200 26/60
column (Pharmacia) equilibrated with 20 mM acetate buffer

with 150 mM NaCl {(pH 6.0). The monomer fraction peaks
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(G34A), SEQ ID NO: 91 (G34D), SEQ'ID NO: 92 (G34E), SEQ ID NO: 93
(G34F), SEQ ID NO: 94 (G34H), SEQ ID NO: 95 (G34N), SEQ ID NO: 96
(G34T), SEQ ID NO: 97 (G34Q), SEQ ID NO: 98 (G34l), SEQ ID NO: 99
(G34K), SEQ ID NO: 100 (G34L), SEQ ID NO: 101 (G34S), SEQ ID NO:
werd02: (G34W) eSE QoD MO8 (&3 4M)t BEQE X NOr A94-(B8UR), SEQ ID
NO: 105 (G34V), and SEQ ID NO: 106 (G34P), respectively. The amino
filacdsequencesiof tHé LIdhansWartiablé regiofs of ¢hve radifiediadtibigolies:
are represented by SEQ ID NO: 107 (G34A), SEQ ID NO: 108 (G34D),
CatSERRID NOEU00(G3UE), SEQ HhaNO piks(@346), SEQADINO: T
(G34H), SEQ ID NO: 112 (G34N), SEQ ID NO: 113 (G34T), SEQ ID NO:
absPIP{G 34Q%R ISEQ 0IDINOY a4 51{& S SEQ IBING €l 169(834K) r SEQRID
NO: 117 (G34L), SEQ ID NO: 118 (G34S), SEQ ID NO: 119 (G34W),
of SEOL D NOATPOHGEYRY )V SECHD NO:AAG34R), SEQ mrAo: 122
(G34V), and SEQ ID NO: 123 (G34P), respectively. Reference Example 3
ab spEsthictivnstSddoseitrarisporter gene in CHO cells 1. Construction of
targeting vector (1) Preparation of KO1 vector The hygromycin resistance
gene (Hygr) was 54 constructed by PCR with Hyg5-BH and Hyg3-NT
primers from pcDNA3.1/Hygro (Invitrogen), which has a sequence
Exg to the 5' portion of the fucose transporter gene start codon by
attachln a BamHI site and TGCGC sequence to the 5' ortlon of the start

C & LHdad o n& 2 hof IlIll -iﬂn- N ‘i-nfﬁ'ﬂ_ng to

the SV4O poléA add|t|on S|gnal and the Hyagr fragment was cut off.

Figure 4 shows the in vitro ADCC activity of anti-

GPC3 antibody produced by FT-KO cells when human PBMC is
used. The method is as described in Example 4. In the
figure, the vertical axis represents cytotoxic activity
(%) and the heorizontal axis represents the concentration
(ng/mL) of antibody added. HuH-7 cells were used as the
target cells. The open circles show the activity of
anti-GPC3 antibody produced by wild type CHO cells, and
the filled circles show the activity of anti-GPC3
antibody produced by FT-KO cells. The low fucose type
anti-GPC3 antibody produced by the FT-KC cells shows
stronger ADCC activity than the anti-GPC3 antibody
produced by wild type CHO cells, clearly indicating that
ADCC activity of the anti-GPC3 antibody produced by FT-KO

cells is enhanced.
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Hyg5-BH 5'-GGA TCC TGC GCA TGA AAA AGC CTG AAC TCACC- 3
(SEQ ID NO: 128) Reverse primer Hyg3-NT 5'-GCG GCC GCC TAT TCC
TTT GCC CTC GGA CG-3' (SEQ ID NO: 129) The fucose transporter
targeting vector ver.l (hereinafter designated the KO1 vector) was
Exag@istrugted by inserting the 5' portion of the fucose transporter (from the
Smal at base No. 2780 to the BamHI at base No. 4323 of the nucleotide
Anasegence showndn SEQ1BNOF 126k dhe 3eporien (fraprbaseNop4 284
to the Sacl at base No. 10934), and an Hygr fragment into pMC1DT-A
provRoterd Yagi Tr-RoccNatlsAcad. Sci. USA, Vol. 87, p. 9918-9922, 1990).
The characteristic of the KO1 vector is that Hygr will be expressed from
1. thedpeosetranspoftel -prarotesavieim homalegatisaé combpinationtakes
place because no promoter is attached to the Hygr fragment. However,
(2-HAygrlisinel 68 ablways expressed to the extent that resistance to
hygromycin B is acquired if only one copy of the vector is inserted into a
cellfhehemologods secambimatien. Fhe K01 WECtdiOwas tleaved byHdotl
and introduced into the cell. It is expected that the fucose transporter will
prdese il baserpaisrofaxdnahincluding:therstart codon by ibtodoetiorsoks
the KO1 vector, which will result in the loss of its function. (2) Preparation
a agfrpBSK-pgRutHygrddecpBSKigkdl védtor Was yeparedasec itindgroffhie
the mouse pgk-1 gene promoter from pKJ2 vector (Popo H, Biochemical
DiaganeticseVol. 128, pe299-308-1996) Witk EdoRIrPstl awi dibwing iditoin
the EcoRI-Pstl site of
{(Weitzhandler M. et al., Journal of Pharmaceutical

Sciences 83:12 (1994}, 1670~1675). After removing the
protein with ethanol {Schenk B. et al., The Journal of
Clinical Investigation 108:11 (2001), 1687-1695), the
sugar chains were concentrated and dried, and fluorescent
labeled with Z-aminopyridine {(Bigge J. C. et al.,
Inalytical Biochemistry 230:2(1995), 229-238). The
reagent was removed from the 2Z-AB labeled sugar chains by
solid phase extraction using a cellulose cartridge, and
after concentration by centrifugation, purified 2-AR
labeled sugar chains were cbitained. Next, the purified
Z—-AB labeled sugar chains were treated with B
galactosidase (Seikagaku Corp.} to obtain agalactosyl 2~
AB labeled sugar chains.

2. Analysis of agalactosyl Z-2AB labeled sugar chains by

normal phase HPLC

The antibodies produced by the FT-KO cells of the
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pBluescript (Stratagene). By PCR with the HygS-AV and Hyg3-BH
primers from pcDNA3.1/Hygro, an EcoT22I site and Kozak sequence
were attached to the 5' portion of Hygr, and a BamHI site was added to
the 3' portion containing the region up to the SV40 poly A addition signal,
preaeatttheénthe tygn fragaentwas suti ofhdEerward-primes Hyg$-AY &'- A0
CAT GCC ACC ATG AAA AAG OCT GAA CTC ACC -3'(SEQ ID NO:
ce1130)Reverseprimer HygB:BlH SrGGA TOO CAGIGGT AFAIGACTER 2-
ATG CTT C -3' (SEQ ID NO: 131) The pBSK-pgk-I-Hygr vector was
AB preEpatediby mserting: bbrthe &Hyge (ECoKR 2t-<Baniidl) ftagreentdritodhie
Pstl-BamHI site of pPBSK-pgk-I. (3) Preparation of the KO2 vector The
andfugnsé yransporertargetihgvesto VBER2C(hesdingfterrdesigritted tHeiko2
vector) was constructed by inserting the 5' portion of the fucose
(T osartisgorter - (fROPK tvel SAval debdke) No 2278 0toshe BardkadyagesNye r e
4323 of the nucleotide sequence shown in SEQ ID NO: 126), the 3'
compertied (frofrbddeeNerd284dithe SaEPaisexe Ny, 10934)iangells,
pgk-IHygr fragment into pMClDT -A vector. Unlike the KO1 vector, K02
theyemdnwillanrreraesistance (O hygq@omyEinB eﬁwlf%ﬁﬁp@ﬁﬁ—'éoﬁ@éf the
vector is inserted by homologous recombination because the pgk-1 gene
aboyyenfotes dthhel 3 HY§EThe KO vEaSr Rab cdeddethy Notitdr

inserted into the cells. It is expected that the fucose transporter will lose

antigpdie HAEGHERA Pincltidmgithe Starféddsh bftHe ~Fuc is the

main component, and is present at not less than 9%0% of
the peak area in each of the cell lines (Figure 5 and
Table 2). Figure € shows the putative structures for

peaks G{0) and G{0)-Fuc.

Table 2
Relative ratioc of sugar chains estimated from normal

phase HPLC analysis of agalactesyl 2-AB sugar chains

Sugar chain CHO ET-KO-a FT-KGC~b FT-KO-¢

G{0)~Fuc 4.0% 82.4% 892.5% .93.2%
G{0)y 56.0% 7.6% 7.5% 6. 8%
Example 9

Thermal stability analysis of humanized anti-GPC3

antibody produced by FT-KO cells

1. Preparation of sample solution for DSC measurement

The external dialysis scliution was 20 mol/L sodium
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introduction of the KO2 vector, which will result in the loss of its function.
(4) Preparation of pBSK-pgk-I-Puror The pBSK-pgk-I-Puror vector was
prepared by cleaving pPUR vector (BD Biosciences) with Pstl and
BamHI, and inserting the digested fragment (Puror) into the Pstl- BamHI
aceSie of BBBKsRIk b 5):P eparationafthe K03 yectgrdherfusess um
transporter targeting vector ver.3 57 (hereinafter designated the KO3
ch1¥e6et9E) . was genstiucted lynnsenting the 3'ortian af thedugese
transporter (from the Smal at base No. 2780 to the BamHI at base No.
equ#323 of the auclastida-seguenceshown in SEQiIR NQ:ekP6),, the 3'
portion (from base No. 4284 to the Sacl at base No. 10934), and
immpgk-dnBuror fragment tnte pMC HD R A veciors 41 additian «a seguence fob
binding with the primer for screening shown below was attached to the 3'
prepadof pgkaimPurors FhetkiGdwector was cleaved by Notl and inserted
into the cells. It is expected that the fucose transporter will lose 46 base
2. parsofexemi indfuding rthelstart gedair by the intnadecticrnuafthe KA C
vector, which will result in the loss of its function. Reverse primer
RSGR#&S5EGEH GRE FGBAAGT AC L GIG CATACTEE 831 (SEQ ID NO:
132) The above three species of targeting vectors were used to knock out
soltheifucose ransperierdjeney 2.1 ntroddcticioof veetars iftb«CHOtells HT
Supplement (100x) (Invitrogen Cat. No. 11067-030) and
degpenieiflin-streptowscin (@avdtrogemCatl Non 15h40calorimeter and

thermally equilibrated at 20°C. Next DSC measurement was
carried out from 20°C to 100°C at a scan rate of
approximately 1 ¥/min. The result is represented by the
tip of the degradation peak as a funcition of temperature
{Figure 7). The thermal degradation temperature of the
antibodies produced by CHO cells and the antibodies

produced by FT-K0O cells were found te be eguivalent.

Reference Example 1

Humanization of GC33

Antibody sequence data were cbitained from the
publicly disclosed Kabat Database
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) and the
ImMunoGeneTics Database {(IMGT), and the H chain variable
region and L <¢hain variable region were separately
subjected to a homology search. It was found that the H

chain variable region has a high level of homology with
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122) were added to CHO-S-FMII HT (Invitrogen Cat. No. 12052-098),
each at a volume of 1/100 with respect to the volume of CHO-S-SFMII
HT. CHO DXB11 cells were subcultured in the culture medium
(hereinafter designated SFMII(+)), and this SFMII(+) medium also used

prafer 58 gutiuring: theccells aftargene transiesiThe GO cells; were-124) .
suspended in Dulbecco phosphate buffer (hereinafter designated PBS,

1t lvigoger£atoNadl41R0-144)kata chacentkadion 0f Bx106 gelis/O8aml a
Then 30 pg of the targeting vector was added to the cell suspension, and

h i dhe celtsuspensiemwasdransiarred-to:a Gemne PidgereCuvete (4nRm) for
(Bio-Rad, Cat. No. 1652088). After the cuvette was let stand on ice for 10

imnmine heovectanwas pintroddegdintanthercells by etectroporationcwithl acds,
GENE- PULSER Il (Bio-Rad, Code No. 340BR) at 1.5 kV and 25 pFD.
c 1 cAfterdsttoductidnadt te. vectdnrtbe cellPWérel 8tsperides ini2p0anL of
SFMII(+) medium and transferred to twenty 96-well flat bottomed plates
sediwaldsCatl Noo cE860-096 fartodpliwel SThe plateswémesineulbatgd in a
CO2 incubator for 24 h at 37C, and then the reagent was added. 3.
1ewnockéubstep loEitheriths KBD 6r K02 vestas wasdntredudeasinio theain
CHO cells, and after 24 h the cells were selected using hygromycin B
sigivitrogeey©ateNo. TU687-016). HRRyromscitBWasdissolvdesinTRe o £
SFMII(+) up to a concentration of 0.3 mg/mL and was added at 100
thas ewaih t4 bSereeningofoP HEmdIsY oS heasmbinantsasyt RERIN )
Preparation of PCR sample Screening for homologous recombinants was
carfistre specifically, synthetic oligo-DNAs of
approximately 50 base were designed in such a manner that
approximately 20 bases of them were hybridized each other,
and these synthetic oligo~DNAs were was assembled by PCR
to prepare a gene encoding each variable region. They
were digested at the HindIII seguence inserted at the
terminus on the 5' end of the synthetic oligo—-DNA and the

BamHI sequence inserted at the terminus on the 3' end of
the synthetic oligo-DNA, and the synthetic oligo-DNA was
cloned into an expression vector HEFgyl where the human
IgGl constant region was cloned, or to the expression
vector HEFgk where the human k-chain constant region was
cloned {(Satc et al., Mol. Immunol., 1994; 371-381). The
H chain and L chain of the humanized GC33 constructed as
above were each designated ver.a. The humanized GC33
(ver.a/ver.a) wherein both the H chain and L chain were

ver.a had lower binding activity than an antibody with
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out by PCR. The CHO cells used in screening were 59 cultured in 96-well
plates. After the supernatant was removed, 50 pL/well of buffer for
cytolysis was added, and the cells were first heated at 55C for 2 h and
then 95C for 15 min to inactivate protease K to prepare PCR template.

+ hel R bufferdon gytolysis:gonsisted; 965 BL aholisX LAchufter Il (Takawa Bie:
Inc., LA Taq added), 2.5 uL of 10% NP-40 (Roche, Cat. No. 1 332 473), 4

antUlboli peafeinase KoZdomghal HhakasaBio: ine GatulNe. 8233), and 38.5
uL of distilled water (Nacalai Tesque Cat. No. 36421-35) per well. (2)
sedRCRcondiions-RER seactipnanidye containad 1 pkiof the abave PCR
sample, 5 pL of 10 X LA buffer II, 5 pL of MgCI2 (25 mM) 5 pL of dNTP
chd2ssmid)o2 pb/efprimer (18:pM gach)s 0,5 phraf LahEag(b/pl, Cat.
No. RRO02B) and 29.5 pL of distilled water (50 pL in total). For screening
actof celly containingithe KQil vectowdP-bB4 madridygra-Rii werevased as1d
PCR primers, and for screening of cells containing the K02 vector, TP-F4
w1 EndvEygroselwereausetasiRCRiprimerstRER conditidrissfordtheresllse
containing the KO1 vector consisted of preheating at 95C for 1 min,
in cohddéting 4@ ityeles of fe amplificatiertycle of 30 secpat9s@e30 see at
60C, and 2 min at 60C, and then reheating at 72C for 7 min. PCR
atconditioas fortheneells containing the &Ko 2nvedict codsistathefipreheating
at 95C for 1 min, 40 cycles of the amplification cycle 60 of 30 sec at 95C
de g et at Z0CCand Biertreheatind: at 76C-for 7vsin: 1, and ver.k

were prepared. All humanized GC33 antibodies exhibited
the same level of binding activity as the chimeric
antibody having mouse GC33 variable regions. The
nucleotide sequences of the humanized GC33 H chain
variable regions ver.a, ver.c, ver.f, ver.h, ver.i, ver.i,
and ver.k are shown in SEQ ID NQ5:74, 75, 7¢, 77, 78, 7%,
and 80, and the amino acid seguences thereof are shown in
SEQ ID NOS: 81, 8Z, 83, B4, 85, 86, and 87, respectively.
The nucleotide sequence of the humanized GC33 L_Chain
variakble region ver.a is shown in 3SEQ ID NO: 88, and the
amino acid sequence thereof is shown in SEQ ID NO: &9,
respectively. In the humanized GC33 H chain variable
regions ver.i, ver.j, and ver.k, the sixth glutamic acid
was replaced by a glutamine. These antibodies exhibited

markedly increased thermal stability.

Reference Example 2




The primers used are listed below. In cell samples wherein homologous
recombination occurred with the KO1 vector or the KO2 vector, DNA of
approximately 1.6 kb or 2.0 kb will be amplified, respectively. The primer
TP-F4 was designed for the 5 genome region of the fucose transporter
Al teutside-of thé iectorpane dHyQR® FLand: ditygro-R1 were designed for
the Hygr gene inside of the vector. Forward primer (KO1, KO2) TP-F4
5-@GAATECAG.CTT GETCAA GREMCERCGEE3' (SEQ1PaMNO;d33)
Reverse primer (KOI) THygro-R1 5'-TGC ATC AGG TCG GAG ACG CTG
ratECGAACaB't (SEQJIPNDAd84 pReverse primen (KO2PEHYgiosRIcB:GC AN
CTC GTC CGA GGG CAA AGG AAT AGC-3' (SEQ ID NO: 135) 5. PCR
thesgreenmgyeseitsiAnotal of 918 tells:dorailimgithe KOttvdatorweére 1s
analyzed, and 1 cell was appeared to be a homologous recombinant
parthomolegous recentiidtiorerate apprddmately0. 1GycAtsanors3zal -
cells containing the KO2 vector were analyzed and 17 cells were
Progppeted to beddmdlegoud Fecaibihant3ihoMdfogdtis recoBiaitioh
rate: 61 approximately 3.20). 6. Southern blot analysis Homologous
Asnregdmbination WaSfurther eoafifiER by %tﬁ&ﬁ%{)lé{. ph@idl of 30 17y of
genomic DNA was prepared from the cultured cells by the standard
varmethod 6 Bé ahafzed i SobithEln biStting: PCR vasdditibtetf auence

Asn-Gly, this residue is predicted to be susceptible to
deamidation.

To evaluate the effect of deamidation of Asn 33 on
binding activity of the antibody, a modified antibody was
prepared wherein Asn 33 was replaced with Asp. Quick
Change Site-Directed Mutagenesis Kit (Stratagene) was
used for introducing a point mutation. More specifically,
50 plL of reaction solution containing 125 ng of sense
primer (CTT GTA CAC AGT GAC GGA AAC ACC TAT: SEQ ID NO:
124y, 125 ng of antisense primer (ATA GGT GTT TCC GTC ACT
GTG TAC AAG: SEQ ID NO: 125), 5 uL of 1i0x reaction buffer,
1 pL of dNTP mix, 10 ng of HEFgx to which humanized GC33
L chain ver.a had been cloned, and 1 pL of Pfu Turbo DNA
Polymerase was run through 12 cycles consisting of 30 sec
at 95°C, 1 min at 55°C, and 9 min at 68°C. The reaction
product was digested with the restriction enzyme Dpnl for
2 h at 37°C, and introduced into XL1-Blue competent cells

to obtain transformants. The variable region was cut out

52



using the two primers listed below to prepare a 387 bp probe
corresponding to the region of base Nos. 2113 to 2500 of the nucleotide
sequence shown in SEQ ID NO: 126, which was used in Southern
blotting. The genomic DNA was cleaved by Bglll. Forward primer Bgl-F:

£ v Ttk GEo 666 Adhl 4 GAL AG C-6AGGAL3! (SRQ4D:NG: a136)
Reverse primer Bgl-R: 5-CTACTT GTC TGT GCT TTC TTC C -3' (SEQ

c1dRNOa d37) Asra: restiicof clgavage With Balt-the blatwil. shawa band
of approximately 30 kb from the fucose transporter chromosome,

exmppreximately 4tokb fiomythe chromdsoime; wherein homblogoss H
recombination with the KOI vector occurred, and approximately 5.0 kb
chdriom ther chrormesame whreschdmalogauss fecosibination withthe K02
vector occurred. The experiment comprised 1 cell from homologous
Fugecembinaiiondth.the QT wveetomadd Frcells pramaiomaologeas
recombination with the KO2 vector. The 62 only cell obtained from the
co hbawdlegouSaeohibinatiohlwith the Kl vettor avastfirstdesighated 5C1,
but later analysis revealed that this cell consisted of multiple cell
mogbputations.tiherdfore tAdeekniveboclpned by clirhitiag dilatior before
used in the experiment. One of the cells obtained with the KO2 vector
quaydsidesigrated 6820 dm IHockbifdtep 2iTHe thiée vt wes& used to
establish cell lines completely defective of fucose transporter gene from
antfid qdils whedeih Homolegeas istombirdtionRith e KO1casd £ 1body
was evaluated by ELISA using a plate coated with a
soluble GPC3 core protein. Binding activity was lost in
the modified antibody (N33D) in which Asn 33 was replaced
by Asp, suggesting that the binding activity 1is
significantly affected by deamidation at Asn 33.
Deamidation of Asn 33 was reported to be suppressed
by replacing Gly 34 with another amino acid residue (WO
03057881 Al)y. In accordance with that method, a series
of modified antibodies were prepared by replacing G34
with 17 other aminc acid residues except for Cys and Met
using the Quick Chane Site-Directed Mutagenesis Kit to
prepare G34A, G34D, G34E, G34F} G34H, G34N, G34Pp, G34Q,
G341, G34K, G24L, G34V, G34W, G34Y, G34R, G345, and G34T.
The binding activity of the antibodies was evaluated
using culture supernatant of COS7 cells transiently

expressing the antibodies. It was revealed that binding

activity is maintained even if G34 is replaced with
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KO2 vectors took place. The combinations of vectors and cells was as
follows: Method 1 combined the KO2 vector and 5C1 cells (KO1), Method
2 combined the KO2 vector and 6E2 cells (K02), and Method 3 combined
the KO3 vector and 6E2 cells (K02). Each vector was introduced into the
anoappropaatecellscand aftern24ihssetadtion wdsastaRed Using Rygrommin
B and puromycin (Nacalai Tesque, Cat. No. 29455-12). The final
Va lcaiiceditration of hygromycin B was set to 1 mg/mL in Method 1, and 7
mg/mL in Method 2. In Method 3 hygromycin B was added at a final
contentration cof:3: 18 niggmliearcepuromyeireatia fibaliconceRttatich 6@
ug/mL. 8. Screening for homologous recombinants by PCR For screening
moddficedis front Metiég ¢, PCR wap réarred ot toydetéer deélsiHaviny’
homologous recombination with both KOI and K02 vectors. For 63
(G3ddreeniBgof EBlIFRomMetHod4Pihe oo PER PamérssiBle SEQ
designed: TPS-FI was configured in the region from base Nos. 3924 to
ID 3950 GESESIHNO: 186, did MHygt6-Rl onfitgfited ih e redion
from base Nos. 4248 to 4274. These primers will amplify 350 bp of the
(GH¥ose FEAsPOIETYentfedoddontainfng o deldfion dde féz“tﬁ@ K0BEQ
vector. Therefore, in the PCR screening in Method 2, those dells
ID pievidity rﬁ@%ﬁﬁfﬁllflc&ﬁ% grodtier: of S50 4 condidered e 100
completely lackin P? the fucose transportergene The PCR conditions

(G3nsistedof FreNestingTor 15tk 058235 R oftle arfipifffthtion =9

cycle of 30 sec at 95C and 1 min at 70C, and reheatngfor 7 min at 70C.
D wa]r@ r| 4Y SEQ ID NO: 104 (G34R NO: 105

(334V), and SEQ ID NO: 10& {G34P), respectively. The
amino acid sequences ¢f the L chain variable regions of
the modified antibodies are represented by SEQ ID NO: 107
(G34A), SEQ ID NO: 108 (G34D), SEQ ID NO: 109 (G34E}, SEQ
ID NC: 110 (G34F), SEQ ID NO: 111 (G34H;, SEQ ID NO: 112
(G34N), SEQ ID NO: 113 (G34T), SEQ ID NO: 114 {(G34Q), SEQ
ID NO: 115 (G34I), SEQ ID NO: 1ié (G34K), SEQ ID NO: 117
(G34L), SEQ ID NO: 118 {G343), SEQ ID NO: 119 (G34W), SEQ
ID NO: 120 (G34Y), SEQ ID NWO: 121 (G34R), SEQ ID NO: 122

(G34V), and SEQ ID NO: 123 (G34P), respectively.

Reference Example 3

Destruction of fucose transporter gene in CHO cells

1. Construction of targeting vector
{1} Preparation of KOl wvector

The hygromycin resistance gene {(Hygr) was
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TPS-FI: 5-CTC GAC TCG TCC CTA TTA GGC AAC AGC -3' (SEQ ID
NO: 138) Reverse primer SHygro-RI: 5'-TCA GAG GCA GTG GAG CCT
CCA GTC AGC -3' (SEQ ID NO: 139) For Method 3, TP-F4 was used as
the forward primer and RSGR-A was used as the reverse primer. The

con%@&@@_@gf.tig@s censisied of preheating farl %@Lﬂ@cp:%@m@(@ie%@om
the amplification cycle of 30 sec at 95C, 30 sec at 60C, and 2 min at 72C,

pcridreneaing for (7 ain @t 26 Jn thensarmple:0f cells Agvinghomologous
recombination with the KO3 vector, DNA of approximately 64 1.6 kb will be

i denplified. ThissReR=progedurewill detect Lhese-cells having pemolagous
recombination with the KO3 vector and also those still having homologous

gerecambinatiopyth the K02 vedtonq9..P GRraereening resultsaddethod 1,
a total of 616 cells were analyzed, and 18 cells were appeared to be

sedinalegeus reconingis c(homalggalissresembinationdatei 20%) No« T
Method 2, a total of 524 cells were analyzed, and 2 cells were appeared

site hedaemologous eecomhinants{homotagois iregonthinationirate h4@)o
In addition, in Method 3, a total of 382 cells were analyzed, and 7 cells

thaveredappedred tade ihomologdus eecombinantas ¢hotpglogbusgment was
recombination rate: 1.80). 10. Southern blot analysis Southern blotting

cutwas ¢arried out according to the method described above. Among the
cells analyzed, 1 cell completely lacking the fucose transporter gene was

Forfeamdi primer

Hyg5-BH 5'=GGA TCC TGC GCA TGA ARA AGC CTG AAC TCA CC-

3" {SEQ ID NC: 128)

Reverse primer

Hyg3-NT 5'-GCG GCC GCC TAT TCC TTT GCC CTC GGA CG-37

(SEQ ID NO: 129)

The fucose transporter targeting vector ver.l
(hereinafter designated the KOl vector] was constructed
by inserting the ' portion of the fucose transporter
(from the Smal at base No. 2780 to the BamHI at base No.
4323 of the nucleotide sequence shown in SEQ ID NO: 126),
the 3' portion (from base No. 4284 to the Sacl at base No.
10934y, and an Hygr fragment into pMCIDT~A vector {(Yagi T,
Proc. Natl. Acad. Sci. USA, Veol. 87, p. 92818-9922, 1990).
The characteristic of the KOl vector is that Hygr will be
expressed from the fucose transporter promoter when

homologous recombination takes place because no promoter

is attached to the Hygr fragment. Howeaver, Hygr is not
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In knockout step 1, the analysis results of PCR and Southern blotting were
consistent, but not in knockout step 2. Possible causes are as follows: 1.
In Method 1 cells having homologous recombination independently with
either KO1 or KO2 were mixed together; 2. The fucose transporter gene is

alwdyesent et asenetpait@-geneshut asamultipleipaitsros notless than 3
genes); and 3. During the culture of the cell lines established in the 65
nygksaekdut step 3, thecopysimbferaoi e fucese opanspdrtengenector
remaining in the subcultured cells increased. 11. Analysis of fucose
is Expressioh Eugoseexpréssitrywasranabyzed Hy:RCRribk Réadellsnfouniitte
be homologous recombinants. A total of 1x106 cells were stained on ice
KO1 forebhavithvBG0 pll of PBS lepntairing srpy/miktofddnsadlinatis the
Agglutinin, FITC conjugate (Vector Laboratories, Cat. No. FL-1041) 2.5%
celFBS, lindit02%rsodigm azide (Hereindftercdasignzad s rEAC Sesoldtion).
Then the cells were rinsed 3 times with FACS solution and analyzed with
losENDSCaliburBéctoncoDickitson). THerksdigelealy showed thadasosy
expression is decreased only in the cells found to be completely lacking
int theifucbseranSpdiér déhe MaBs cSouthbirblorandlysisSTRE apsvé he
results have revealed the following: From the fact that only one cell out of
losglekel$ sciedrigdiitais complete deletion of the fucose transporter gene,

the frequency of homologous recombination was very low at
(2) approxamatelrn. 1685, Kkoted abbvE hEre are several possible

reasons why the results of PCR and .
The pRSK-pgk~1 vector was prepared by cutting off

the mouse pgk-1 gens promoter from pKJZ vector (Popo H,
Riochemical Genetics, Vol. 28, p. 299-308, 1990) with
EcoRI-Pstl, and cloning it into the EcoRI-PstI site of
pBluescript {Stratagene). By PCR with the Hygb-AV and
Hyg3-BH primers from pcDNA3.l1/Hygro, an kEcoT221 site and
Kozak sequence were attached to the 5' portion of Hygr,
and a BamHI site was added toc the 3' portion containing
the region up to the SV40 poly A addition signal, and
then the Hygr fragment was cut off.

Forward primer

Hygb-AV 5'-ATG CAT GCC ACC ATG AAA AAG CCT GAA CTC ARCC
-3’7 (SEQ ID NO: 130)

Reverse primer

Hyg3-BH 5'-GGA TCC CAG GCT TTA CAC TTT ATG CTT C -3
(SEQ ID NO: 131)

The pBSK-pgk-l-Hygr vector was prepared by inserting

56



Southern blot analysis in knockout step 2 was not consistent. However,
the cell lines obtained in Method 3 may not comprise a mixture of cells
having homologous recombination independently with the KO2 and K03
vectors, 66 because selection was made using two types of drugs. In

en2deliiion, itds uplikely shatiall of the ofher cell fines havingshamelaggys
recombination by PCR comprise multiple cell populations. As noted

sit@baye, fihereare 3 0r more fucose transporter genes present, targeting
of the gene in cells would be particularly difficult. Homologous

(3)reeebinants sauldbe-phtained oply-hy,using a vector such as the KOl
vector where Hyger is hardly expressed and by screening a large number

of cells. O-GLAMMS: 1 An@ntiglypican-g antiBedyeempesition comprising
an antibody having a heavy chain variable region comprising CDRI having

(hdhe amife agidiseguance set tarth IRGBEQR 4D +NO; 2ba €DRZ:Baving thel
amino acid sequence set forth in SEQ ID NO: 26, and CDR3 having the
by amipeacichgequence'setfarthi SER 1DINO FEaxkereinihersugas chain
component thereof has been modified. 2. An anti-glypican 3 antibody
{ £ compasdiagreamprising aa antibody having a:light shamI varakle segivn .
comprising CDRI having the amino acid sequence set forth in SEQ ID NO:
43245, GDRr2 havingthe ating agigsecgiente set forthdAGED IDINO146,) ,
and CDR3 having the amino acid sequence set forth in SEQ ID NO: 60,
thavhgreindhe sugar chain compendint.thdz®t has beer Madifiedt3amse No.
anti-glypican 3 antibody composition wherein the antibody of claim 1
10 %triher hasda figltt- tHaimwvafiablgmregioniconwpnging CDRY hasdrigethe
amino acid sequence set forth in SEQ ID NO: 45, CDR2 having the amino
Un htitesequeriteisetfortivin, SEQADNOL 46, anid CDR3having ¢ise Himinoe
acid sequence set forth in SEQ ID NO: 60. 4. An anti-glypican 3 antibody
to chppositivhicorfprsiag ah Antibddy Ravingarheavy dhain vector is
inserted by homologous recombination because the pgk-1
gene promoter 1s attached to Hygr. The KOZ vector was
cleaved by Notl and inserted into the cells. It is
expected that the fucose transporter will lose 46 base
pairs of exon 1 including the start codon by the
introduction of the K02 wvector, which will result in the
loss of its function.
(4) Preparation of pBSK-pgk-l-Purocr
The pBSK-pgk-i-Purcr vecior was prepared by cleaving
pPUR vector (BD Biosciences) with Pstl and BamHI, and
inserting the digested fragment (Puror) into the PstI-
BamHI site of pBSK-pgk-1.

(5) Preparation of the K03 wvector

The fucese transporter targeting vector ver.3
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variable region of any one of (1)-(7): (1) a heavy chain variable region
comprising the amino acid sequence set forth in SEQ ID NO: 81; (2) a
heavy chain variable region comprising the amino acid sequence set forth
in SEQ ID NO: 82; (3) a heavy chain variable region comprising the
(haing,a¢idseqyence set-iorthin SE D NQ:83: ) (4) aheayy-Ohailtt e d
variable region comprising the amino acid sequence set forth in SEQ ID
byNQi 84 «(bha heavy chajuvariable regiameornprsing the anHpe acid:-
sequence set forth in SEQ ID NO: 85; (6) a heavy chain variable region
(feempHsiagdhe amino Beikksequenge set forthtin SEQHA NQ18&a 0k (A,
heavy chain variable region comprising the amino acid sequence set forth
43I3SE® IDnNOn 821 avhereain the sugar-ehain componeptthereoitias hesn) |
modified. 5. An anti-glypican 3 antibody composition comprising an
t hantibodydavingha light-ehaias aariable regivn comprisingsthelanminokacite No.
sequence set forth in SEQ ID NO: 92, wherein the sugar chain
1 0écraponenidherdof hasbeen niadifjec: 6. Thetantglgpican8 artidosty .
composition according to claim 4, further comprising an 68 antibody
Inhaving ailight chainaquiablesrefion tomplrising thietmiriceacid sequerice
set forth in SEQ ID NO: 92. 7. An anti-glypiean 3 antibody composition
schiading ap activity: egeiValent isthetdctivitg df the ahtbddy eomipoditipr bf
any of claims 1-6, wherein one or more amino acid residues are
1 -substituted Tdel etedorvadden-andior insedaw fiobtheaminaratid nserted
sequences set forth in any of claims 1-6. 8. The anti-glypican 3 antibody
1ngompositios aécordingttoiciainkpesomptisihg an Bintbody dwving a light
chain variable region comprising CDRs 1, 2 and 3 of any one of (1)-(15):
t ren GOREESMpHSihg Hes amirfo heidsegaence ét forhrin SE@ B NO1gD,
CDR2 comprising the amino acid sequence set forth in SEQ ID NO: 46,
thgnd COR3 eeMpHsing thEaminé aerdusegence Set HertK P SEECIPNO:
60; (2) CDRI comprising the amino acid sequence set forth in SEQ ID NO:
whgErCHRY lcoRfistisirig tHe BRfind agidl sefuehée S8R SEQ ID NO:
46, and CDR3 comprising the amino acid sequence set forth in SEQ ID
ReNBF 80; B3EBRI comprising the amino acid sequence set forth in SEQ 1D

NO: 92, CDR2 comprising the amino acid sequence set forth in SE? ID
RSGB7 426, and CTIRE cEMiprishg the anfifd a‘é#é%"én@@ Get —3" (SEQ

ID NO: 132)
The above three species of targeting vectors were
used to knock out the fucose transporter gene.

2. Introduction of vectors into CHC cells

HT Suppiement {100x) (Invitrogen Cat. No. 11067-030)
- and penicillih—streptomycin (Invitrogen Cat. No. 15140-
122} were added to CHO-S-FMII HT (Invitrogen Cat. No.
12052-098), each at a volume of 1/100 with respect to the
volume of CHO-S-SFMII HT. CHO DXBl1l cells were
subcultured in the culfure medium {hereinafter designated

SFMITI(+)), and this SFMII{(+) medium also used for
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forth in SEQ ID NO: 60; (4) CDRI comprising the amino acid sequence set
forth in SEQ ID NO: 93, CDR2 comprising the amino acid sequence set
forth in SEQ ID NO: 46, and CDR3 compri sing the amino acid sequence
set forth in SEQ ID NO: 60; (5) CDRI comprising the amino acid
culseguange seLiosthninSEQIDNQ:04, CRRRLomprising ther@mine acid
sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino
we racid seguencessetnfoninin<zQ 1IDINQBR(6) SRRlcomprisieg therter
amino acid sequence set forth in SEQ ID NO: 95, CDR2 comprising the
de samineracid sequenceset ferdkin SEQ.IDNNO: 461 and COIR3 gamyprising
the amino acid sequence set forth in SEQ ID NO: 60; (7) CDRI
coneamprising the aminp-acid segueade set farth in SEQ IDNQL96,CHR2
comprising the amino acid sequence set forth in SEQ ID NO: 46, and
t argBR3repmprising thesaminddacid sequéncecset  fosthun SEQID N@NGO;
(8) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 97,
theCDRR2Icomprisingsthen arino acehsefuenee sebforthdarS8EQUD NO: 46,
and CDR3 comprising the amino acid sequence set forth in SEQ ID NO:
Cuvel; ¥e) CHRimdmpEisSingRhd andimo aclibsequencé &et forthintSEQURNO:
98, CDR2 comprising the amino acid sequence set forth in SEQ ID NO:
cuv4s; amdvGDR3 eonistising the amimoiaeid déquernce Seieforthdn SEQ D
NO: 60; (10) CDRI comprising the amino acid sequence set forth in SEQ
intpodOceg, DR domprising $hdo 6 9aRinb it seduentesetiforh FENE-
SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set forth
PULRKEQ ID NO:®B0R¢¢1) CDRE ddtnpridihgRRe antiné acidSequehcésattD.
forth in SEQ ID NO: 100, CDR2 comprising the amino acid sequence set
AL ggith ImSEQID-NEP Y62 And DR €omprisiyttheahihoEeikEsequence
set forth in SEQ ID NO: 60; (12) CDRI comprising the amino acid
susieRence dét feRA IFSED IIPRIOE 10T) CHRE 88mpRSinG The Sdfifbatid ©
sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino
twopid setfuetize set f8ith 7P SEGRS No» B62 £13) @BRY cohfprisingthe
amino acid sequence set forth in SEQ ID NO: 102, CDR2 comprising the

186{mila GticPSeqtithclset forth in SBEG I1BNGSd6 "aid cORAEaMBHsing *

the amino acid sequence set o
‘CO-, 1ncubator for 24 nh at 37°C, and then the reagent was

added.

3. Knockout step 1

Either the KOl or KO0OZ vector was introduced into the
CHO cells, and after 24 h the cells were selected using
hygromycin B (Invitrogen, Cat. No. 10687-010}.
Hygromycin B was dissolved in the SEMIT (+) up to a
concentration of 0.3 mg/mL and was added at 100 pL/well.

4. Screening for homologous recombinants by PCR

(1} Preparation of PCR sample
Screening for homologous recombinants was carried

out by PCR. The CHO cells used in scresening were
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forth in SEQ ID NO: 60; (14) CDRI comprising the amino acid sequence
set forth in SEQ ID NO: 103, CDR2 comprising the amino acid sequence
set forth in SEQ ID NO: 47, and CDR3 comprising the amino acid
sequence set forth in SEQ ID NO: 60; (15) CDRI comprising the amino
culdddsequanes setforthin SEQ ID NQ:lO4, GRRZ% cpmprising:the wamino
acid sequence set forth in SEQ ID NO: 47, and CDR3 comprising the
ren8fERD agid seguaaag setr fasthrinSEQ4R NQ+6Q;\3: Thewanti-glpican 3
antibody composition according to claim 7, comprising a light chain
andvanable &egien selestet fram (A£k3d(1) @ lght chainvariabledegiothen
comprising the amino acid sequence set forth in SEQ ID NO: 107; (2) a
95 °lighf chairevatiable region compesiagthe amineacid sequerge: get otk in
SEQ ID NO: 108; (3) a light chain variable region comprising the amino
temgdidisequemte:setforthin S&0Q Hy N 1095 (4padigbtemin fafahle of
region comprising the amino acid sequence set forth in SEQ ID NO: 110;
10 5)Brlight thain variabiartegion Eomprising thelamitmaaciddeduence. Setul
forth in SEQ ID NO: 111; (6) a light chain variable region comprising the
of amindiacid Seqtendesetdorth INSEQIDIND: 412; (7} a lightxchain
variable region comprising the amino acid sequence set forth in SEQ ID
proN©ind8s (8) d Aghtwhaii.valatiie regibn comprisingdre anting aBids3) ,
sequence set forth in SEQ ID NO: 114; (9) a light chain variable region
andcaifiphsing tlef amhirss adid sdquense-setferth it SETIDINGS: Aa6: (W0) a
light chain variable region comprising the amino acid sequence set forth in
3648EQ3D NP2 1182 Y11) a light chain variable region comprising the amino
acid sequence set forth in SEQ ID NO: 117; (12) a light chain variable
(2} relfioh comprdiagtife amino acid sequence set forth in SEQ ID NO: 118;
(13) a light chain variable region comprising the amino acid sequence set
fortAGR SEQ 3 NOY: T (145 aFREEHAIF Yariable rédioh tdnisiidiify ek
amino acid sequence set forth in SEQ ID NO: 120; andﬂ\%lSﬁ) a light chain
sampyfable rédfiorPEomPrisingth & aimiid adid sequéhceSettBithan 7).
NO: 121. 10. The anti-glypican 3 antibody composition according to an
5 gt im0 {6 95 whibfein the'Ludhk ATTESmprbritihé 6P has feen
madified so as to be a more than 20% of_the ratio of antibadies lacking
nh BEodd 192Fhé antivgifibieal 3antibSdy CoMpositioR Adcsrding toiamy of

claig:ﬁ it0 9, Whereig the _sugar chain compog:nent thereof has bee

AL 5hoditiel s6HSO bePd nitfte tharr 80%df the Tatlo 5~ 5740 o cells

containing the KOl vector, TP-F4 and THygro-R1l were used
as PCR primers, and for screening of cells contalning the
K02 vector, TP-F4 and THygro-Fl1 were used as PCR primers.
PCR conditions for the cells containing the KOI1
vector consisted of preheating at 95°C for 1 min,
conducting 40 cycles of the amplification cycle of 30 sec
at 95°C, 30 sec at 60°C, and 2 min at 60°C, and then
reheating at 72°C for 7 min. PCR conditions for the
cells containing the KO2 vector consisted of preheating

at 95°C for 1 min, 40 cycles of the amplification cycle
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antibodies lacking fucose. 12. The anti-glypican 3 antibody composition
according to any of claims | to 9, wherein the sugar chain component
thereof has been modified so as to be a more than 90% of the ratio of
antibodies lacking fucose. 13. A process for producing an anti-glypican 3
of antibedy Hsing a°cellawherimargene encodingsthe antkglypiaada3 ing
antibody as defined in any of claims 1 to 9 has been introduced into said
at teltbaving reduced capability of adding fucose to sugar chains. 14. The
process for producing an anti-glypican 3 antibody according to claim 13,
wheineingthe welt havingrresltieed capahilityof addingificeselto sugaslies
chains is a cell lacking a fucose transporter. 15. A process for producing
whe an antirglypitay Swntibedyrtomprising: thecsteps-etl (a)iintrodueing@l
gene encoding the anti-glypican 3 antibody as defined in any of claims 1
vectp® into a lcell Ravinggetduced Caabilify apadding fucoseytto sugakk or
chains; and (b) culturing the cell. 16. An anticancer drug having as its
2. Dattivevingtedientzthie Ahfibedy comppsition aedordingltoanyr dfnelaims$ 1 d
12. 71 SEQUENCE LISTING <110> Chugai Seiyaku Kabushiki Kaisha
was <g20s qmicGlipicanB:Antibgtissonith Madifed Sdgarse<f80mse
PCG-9012W0 <150> JP 2004-311356 <151>2004-10-26 <160> 139
Crarspos PatestiiverSion@i1 th@l (ze T .11 > 4743 TEVPsoPNA 218>
homo sapiens <400> 1 atggccggga ccgtgegeac cgegtgettg gtggtggega
THY gjetgctéay etiggattr s edgdgacdgycdédgeccee tecyicyecdg of the

ccggacgcca cctgtcacca agtccgetee 120
vector.

Forward primer (K01, KO2Z)

TP-F4 5'~GGA ATG CAG CTT CCT CAA GGG ACT CGC-3' (SEQ ID
NO: 133)

Reverse primer (KO1)

THygro-R1 5'-TGC ATC AGG TCG GAG ACG CTG TCG AAC-3!
{SEQ ID NG: 134)

Reverse primer {(KOZ2)

THygro-F1 5'~GCA CTC GTC CGA GGG CAA AGG AAT AGC-3!
(SEQ ID NO: 135)

5. PCR screening results

A total of 918 cells containing the KO1 vector were
analyzed, and 1 cell was appeared to be a homologous
recombinant (homologous recombination rate: appreximately
0.31%). A total of 537 cells containing the K02 vector
were analyzed and 17 cells were appeared to be homologous

recombinants (homclogous recombination rate:
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ttcttccaga gactgcagcc cggactcaag tgggtgccag aaactcccgt gccaggatca 180
gatttgcaag tatgtctccc taagggccca acatgctgct caagaaagat ggaagaaaaa 240
taccaactaa cagcacgatt gaacatggaa cagctgcttc agtctgcaag tatggagctc 300
aagttcttaa ttattcagaa tgctgcggtt ttccaagagg cctttgaaat tgttgttcgc 360
appctatgtoaagd actacaécaa tgccatgttc aagaacaact acccaagcct gactccacaa
420 gcttttgagt ttgtgggtga atttttcaca gatgtgtctc tctacatctt gggttctgac 480
6. dtoabtgtag atdacatggicagtgaattg tttgacagcec tgtttccagt catctatacc 540
cagctaatga acccaggcct gcctgattca gecttggaca tcaatgagtg cctccgagga 600
gcéagachtyg acctgasagtatttggdaat ttcoecaago ttattatgacwcigyttted 660
aagtcactgc aagtcactag gatcttcctt caggctctga atcttggaat tgaagtgatc 720
Soubaeavadelg ttcacétgha gittagtaad Yaeptgdeccagaatgétca®Bagaatgtgg 780
tactgctctt actgccaggg actgatgatg gttaaaccct gtggcggtta ctgcaatgtg 840
PrepratitabyPeidtat geadyigiogiorgagetigaa ytactigat agaatasath 000
ctgtcccttg aagaacttgt gaatggcatg tacagaatct atgacatgga gaacgtactg 960
to pgggtorl Ea@cast cratjdater atdeagiatd ttagad§dn witaggaasy €020
_ctgaccacca ctattggcaa gttatgtgcc cattctcaac aacgccaata tagatctgct 1080
usipfitafdety Bugaetcitattjacddtf-&ahgtatay adgtgereraytagancal 1150
aagaaacct tatccagccg aagaagggaa ctaattcaga agttgaagtc tttcatcagc
prog@o@%&%ﬁ%ﬁ@@ﬁﬁ&&t@@ cfét%téf&@é@é’ca‘?%é??&@tg‘&%@ga faddcgacacc
1260 ctttgctgga atggacaaga actcgtggag agatacagcc aaaaggcagc
2508a6dadtfGa 1390 SAthadsase Bk astct LostHagétg %%%a%d?éé&% 126,
_gccctgagcec agtggtcagt 1380 1 caaattattg acaaactgaa gcacattaac
whighy®edgd §adccdtgietatRetRad 1846 Jiflagagtietggstadas PNA was
cctggatgag gaagggtttgaaagtggaga ctgcggtgat 1500 gatgaagatg
cleggigtattyy 89 ggtggt gatggaatga taaaagtgaa gaatcagctc 1560 cgcttccttg
cagaactggc ctatgatctg gatgtggatg atgcgcctgg aaacagtcag 1620
Foruafitaacttégaaggacaa cgagataage acctttcaca acctcgggaa cgttcattee

1680 ccgctgaagce ticicaccag catggecalc 1cggiagtgt gettcttett cefggtgeac
a1 3 5 IR oK AR e L AT B 519995 o

136)

Reverse primer
Bgl-~R: 5'=~CTA CTT GTC TGT GCT TTC TTC C -3' (SEQ ID NO:
137

As a result of cleavage with BglII, the blot will
show a band of.approximately 30 kb from the fucose
transporter chromosome, appreximately 4.6 kb from the
chromosome wherein homologous recombination with the KOL
vector occurred, and approzimately 5.0 kb from the
chromosome wherein homologous recombination with the KO2
vector occurred. The experiment comprised 1 cell from
homolcogous recombination with the KOl vector and 7 cells

from homologous recombination with the KO2Z vector. The
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<212> PRT <213> homo sapiens <400> 2 Met Ala Gly Thr Val Arg Thr
Ala Cys Leu Val Val Ala Met Leu Leu 1510 15 Ser Leu Asp Phe Pro Giy
Gin Ala Gin Pro Pro Pro Pro Pro Pro Asp 20 25 30 Ala Thr Cys His Gin
Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly 35 40 45 Leu Lys Trp Val
onlRrac6il ThbRES NahPrr-Gly SercAsptel &b Val S0.55:8Q rGys beu f1e
Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Giu Giu Lys 65 70 7580 Tyr
theGinllewEht Ala Asg Led Asn MetsGlyrGindeusceu, GinSen Ala:-85 90 95
Ser Met Giu Leu Lys Phe Leu lle lle Gin Asn Ala Ala Val Phe Gin 100 105
anal}®Giu AlarRhe<Elutleaalital Arg lis Aleokysi Asrdyb EhiAsn Afa 415
120 125 Met Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro GIn Ala Phe Glu
ce IRhedB80 1851 4G Val Gy Gid #he Rhe:ThreAgp VakSser kawhyelle keu
Gly Ser Asp 145 150 155 160 lle Asn Val Asp Asp Met Val Asn Glu Leu
1inPhe mgpBanitelpRhb o 165UTEI 750 Viah e dypEht Gdmbteu MetAshe
Pro Giy Leu Pro Asp Ser Ala Leu 180 185 190 2 Asp lle Asn Glu Cys Leu
theArpGhsAlbAryiArfAsp Lbu Lys VE(Pher496200:205 GlysAsmRPhePror? .

Lys Leu lle Met Thr Gin Val Ser Lys Ser Leu Gin
7. Knockout step 2

The three vectors were used to establish cell lines
completely defective of fucose transporter gene from the
cells wherein homoclogous recombination with the KOl and
KOZ wvectors took place. The combinations of vectors and
cells was as follows: Methdd 1 combined the KOZ vector
and 5Cl1 cells (KOl), Method 2 combined the K02 vector and
bE2 cells (KOZ), and Method 3 combined the KO3 vector and
6E2 cells (KO2). Each vector was introduced into the
appropriate cells, and after 24 h selection was started
using hygromycin B and puromycin (Nacalai Tesque, Cat. No.
29455-12). The final concentration of hygromycin B was
set to 1 mg/mL in Method 1, and 7 mg/mL in Method 2. 1In
Method 3 hygromycin B was added at a final concentration
of 0.15 mg/mL and puromycin at a final concentration of 8
ng/ml.

8. Screening for homologous recombinants by PCR

For screening of cells from Method 1, PCR was
carried out to detect cells having homologous

recombination with both K01 and KO? vectors. For
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210 215 220 Val Thr Arg lle Phe Leu Gin Ala Leu Asn Leu Gly lle Glu Val
lle 225 230 235 240 Asn Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys
Giy Arg Met Leu 245 250 255 Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin
Gly Leu Met Met Val Lys 260 265 270 Pro Cys Gly Giy Tyr Cys Asn Val
scryahies Git G &Ys Méomlalsiyiherh 284 g5 Dedl \eal 1g 1B sp Lys
Tyr Trp Arg Giu Tyr lle Leu Ser Leu Gi u 290 295 300 Giu Leu Val Asn
PriBarMetTyeAffAé TYeAsp MEGtlANAValdFit 385339 315 356 Leu
Giy Leu Phe Ser Thr lie His Asp Ser lle Gin Tyr Val Gin Lys 325 330 335
reghsn Afa &y Pyseeliahr THE 3tr i€ Gy BYs Réu T8 AR HIS Set 840 34!
350 Gin Gin Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Gfu Asp Leu Phe lle 355
SHYger3B5 K35 LGST{s W Bdu 1is Var AREARVal EorHis 281G &iathr
Leu 370 375 380 Ser Ser Arg Arg Arg Glu Leu lle Gin Lys Leu Lys Ser
4248n& fe Beti3gs 366 S0 PR T Ser 2R Lid Prd Gly FHr fie &2
Ser His Ser Pro Val Ala 405 410 415 Glu Asn Asp Thr Leu Cys Trp Asn
FucERAGHEIPEET VaF GAF ARy TH9 438 42843 Sdr GirfLy&A t&l%&raue
Asn Gly Met Lys Asn Gin Phe Asn Leu His 435 440 445 Glu Leu L)J/Ls Met
to E%EGFV ro’ & Bfo Vaﬁ’bﬁ@éﬁ%%néﬁ‘e MG 450 ey ng Ao

Method 2, those dells providing no amplification product
of 350bp are considered to be completely lacking the
fucose transporter gene. The PCR conditions consisted of
preheating for 1 min at 95°C, 35 cycles of the
amplification cycle of 30 sec at 95°C and 1 min at 70°C,
and reheating for 7 min at 70°C.

Forward primer

TPS-F1l: 5'~CTC GAC TCG TCC CTA TTA GGC AAC AGC -3' (SEQ
ID NO: 138)

Reverse primer

SHygro-R1l: 5'-TCA GAG GCA GTG GAG CCT CCA GTC AGC ~3'
(SEQ ID NO: 139)

For Method 3, TP-F4 was used as the forward primer
and RSGR-A was used as the reverse primer. The PCR
conditions consisted of preheating for 1 min at 95°C, 35
cycles of the amplification cycle of 30 sec at 95°C, 30
sec at 60°C, and 2 min at 72°C, and reheating for 7 min
at 72°C. In the sample of cells having homologous

recombination with the KO3 vector, DNA of approximately
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Lys Leu Lys His lle Asn Gin Leu Leu Arg Thr Met Ser Met Pro Lys 465
470 475 480 3 Gly Arg Val Leu Asp Lys Asn Leu Asp Glu Glu Gly Phe
Glu Ser Gly 485 490 495 Asp Cys Gly Asp Asp Glu Asp Glu Cys lle Gly
Gly Ser Giy Asp Gly 500 505 510 Met lle Lys Val Lys Asn Gin Leu Arg

1. 6Phe Leu Alakdu bap Ala Tys 515820 526c Asp LegAsi-YalAsp Aspidat
Pro Gly Asn Ser Gin Gin Ala Thr Pro 530 535 540 Lys Asp Asn Glu lle

thoSer BeriRhe HissAsny LeurGly Asmaal His Sap i4b- 520 565 560: o kes
Lys Lau Leu Thr Ser Met Ala lle Ser Val Val Cys Phe Phe 565 570 575

veckRhe LeuVah His580 21053 XP1h2 1h o<l PRIow213> Mus
musculus <400> 3 Gin Val Gin Leu Gin Gin Ser Giy Ala Glu Leu Val Arg

recRmGlysAlacth SWHG bS5 Ser Yald ysdcetcSer Cys Lys Ala Ser Gly Tyr Thr
Phe Thr Asp Tyr 20 25 30 Glu Met His Trp Val Lys Gin Thr Pro Val His

9. Gy etcnessTriole 3540 45 Gly Ala Leu Asp Pro Lys Thr Giy Asp Thr
Ala Tyr Ser Gin Lys Phe 5055 60 Lys Gly Lys Ala Thr Leu Thr Ala Asp
LysiBelBar®er Thr Alatiyral of €16 cells were analyzed, and

18 celis were appeared to be homologous recombinants
{homologous recombination rate: 2.5%%). In Method 2, a
total of 524 cells were analvzed, and 2 cells were
appeared to be homologous recombinants (homologous
recombination rate: 0.4%). In addition, in Method 3, a
total of 382 cells were analyzed, and 7 cells were
appeared to be homologous recombinants (homelogous
recombination rate: 1.8%).

10. Southern blot analysis

Southern blotting was carried out according to the
method described above. Among the cells analyzed, 1 cell
completely lacking the fucose transporter gene was found.
In knockout step 1, the analysis results of PCR and
Southern bletting were consistent, but not in knockout
step 2. Possible causes are as follows: 1. In Method 1
cells having homologous recombination independently with
either K01 or KOZ were mixed together; 2. The fucose
transporter gene is present not as one palir (2 genes) but
as multiple pairs (or not iess than 3 genes); and 3.

During the culture of the cell lines establiished in the
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65 70 75 80 Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Giy Thr
Leu Val Thr 100 105 110 Val Ser Ala 115 <210>4 4 <211> 112 <212>
PRT <213> Mus musculus <400) 4 Asp Val Val Met Thr Gin Thr Pro Leu

knoSerteufreval SertteuGlyy1H54t25 Asp GireAlaSerside Ser Cys Arg
Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Giy Asn Thr Tyr Leu His

trafsiplyr ¢ eudGind yeeRpiBRIGINiSert 85 46 usRrgtiysice s eed He Tyr
Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50 55 60 Asp Arg Phe Ser Giy

incgep @ Ser Gly Thr Asp Phe Thr Leu Lys lie 65 70 75 80 Ser Arg Vall
Glu AIa GIu Asp Leu GIy VaI Tyr Phe Cys Ser Gin Asn 8590 95 Thr His

2 THELE eu Giu lie Lys 100 105 110

<210> 5 <211> 5 <212> PRT <213> Mus musculus
Fucose expression was analyzed by PCR in 26 cells

found to be homologous recombinants. A total of 1x10°
cells were stained on ice for 1 h with 100 plL of PBS
containing 5 ug/mL of Lens culinaris Agglutinin, FITC
conjugate (Vector Laboratories, Cat. No. FL-1041) 2.5%
FBS, and 0.02% sodium azide (hereinafter designated as
FACS solution). Then the cells were rinsed 3 times with
FACS solution and analyzed with FACSCalibur (Becton
Dickinson}. The results clearly showed that fucose
expression is decreased only in the cells found to be
completely lacking the fucose transporter gene in the
Southern blot analysis.

The above results have revealed the fcollowing:

From the fact that only one cell ocut of 6loc cells
screened has complete deletion of the fucose transporter
gene, the fregquency of homclogous recombination was very
low at approximately 0.16%. As noted above, there are
several possible reasons why the results of PCR and
Southern blot analysis in knockout step 2 was not
consistent. However, the cell lines obtained in Method 2
may not comprise a mixture of cells having homologous

recombination independently with the K02 and K03 vectors,
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<400> 5 Asn Tyr Ala Met Ser 15 <210> 6 <211> 17 <212> PRT <213>
Mus musculus <400> 6 Ala lie Asn Asn Asn Giy Asp Asp Thr Tyr Tyr Leu
Asp ThrValLys 151015 Asp <210>7 <211>55 <212) PRT <213)
Mus musculus <400> 7 Gin Gly Gly Ala Tyr 15 <210> 8 <211>7

becs2k2> BRTe<218rMus muscituis: s400> 8ddhr Ty Gly Met GlyiMal Gly rl
5 <210>9<211> 16 <212> PRT <213> Mus musculus <400> 9

addition, 1t is unlikely that all of the other cell lines
having homologous recombination by PCR comprise multiple
cell populations. As noted above, if there are 3 or more
fucose transporter genes present, targeting of the gene

in cells would be particularly difficult. Homologous
recombinants could be obtained only by using a vector

such as the KOl vector where Hyger 1s hardly expressed

and by screening a large number of cells.
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Asn lle Trp Trp Tyr Asp Ala Lys Tyr Tyr Asn Ser Asp Leu Lys Ser 1510
15 <210> 10 <211> 8 <212> PRT <213> Mus musculus <400> 10 Met
Gly Leu Ala Trp Phe Ala Tyr 15 <210> 11 <211>7 <212> PRT <213>

Mus musculus <400> 11 lle Tyr#lxmt GlyVvalGly 15 <210> 12
<211> 16 <212> PRT 6 <213> culus <400> 12 Asn lle Trp Trp

Asn Asp Asp Lys Tyr Tyr Asn Ser Ala Leu Lys Ser 1510 15 <210> 13
1. An antf@hbiteln 3202bdARTosdb3ridusmpsauitsn sAQRRILBdengly Tyr Phe Tyr
heavy chaib Q%%Pe-ggéic;n%omprising CDRI having the amino acid sequence set forth in SEQ 1D
NO: 25, CDR2 having the amino acid sequence set forth in SEQ ID NO: 26, and CDR3 having the
amino acid sequence set forth in SEP ID NO: 27, wherein the sugar chain component thereof has

been modified.

2. An anti-glypican 3 antibody composition comprising an antibody having a light chain
variable region comprising CDRI having the amine acid sequence set forth in SEQ ID NO: 43,
CDR2 having the amino acid sequence set forth in SEQ ID NO: 46, and CDR3 having the amino
acid sequence set forth in SEQ [D NO: 60, wherein the sugar chain component thereof has been
modified.

3. Ananti-glypican 3 antibody composition wherein the antibody of claim 1 further has a light
chain variable region comprising CDRI having the amino acid sequence set forth in SEQ ID

NO: 45, CDR2 having the amino acid sequence set forth in SEQ ID NO: 46, and CDR3 having the
amino acid sequence set forth in SEQ [D NO: 60.

4.  An anti-glypican 3 antibody composition comprising an antibody having a heavy chain
variable region of any one of ()-{7):

(1) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 81;
(2) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 82;
(3) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: §3;
(4) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 84;
(5) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NQ: 85,
(6) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 86;
or

(7) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 87,

wherein the sugar chain component thereof has been modified.
5. An anti-glypican 3 antibody composition comprising an antibody having a light chain
variable region comprising the amine acid sequence set forth in SEQ 1D NO: 92, wherein the sugar

chain component thereof has been modified.

6. The anti-glypican 3 antibody composition according to claim 4, further comprising an
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<210> 14 <211>5 <212> PRT <213> Mus musculus <400> 14 Gly Tyr
Trp Met His 15 <210> 15 <211> 17 <212> PRT <213> Mus musculus
<400> 15 Ala lle Tyr Pro Gly Asn Ser Asp Thr Asn Tyr Asn Gin Lys Phe

. Lys 1 5 .G <325b 0> 16 <211>.10 <212> PRT .<(£13> Mus -
anibody by GLT R A R B AP LRGP T st n SFQ
ID NO:92<210> 17 <211> 5 7 <212> PRT <213> Mus musculus <400> 17 Ser Tyr

Ala Met Ser 15 <210> 18

7. An anti-glypican 3 antibody composition having an activity equivalent to the activity of
the antibody composition of any of claims 1-6, wherein one or more amino acid residues are
substituted, deleted or added and/or inserted from the amino acid sequences set forth in any of
claims 1-6.

8. The anti-glypican 3 antibody composition according to claim 7, comprising an antibody

having a light chain variable region comprising CDRs 1, 2 and 3 of any one of (1)-(15):

(I) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 90, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NQ: 60;

(2) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 91, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(3) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 92, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ 1D NO: 60;

(4) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 93, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(5) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 94, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(6) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 95, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ D NO: 60;

(7) CDRI comprising the amino acid sequence set forth in SEQ 1D NO: 96, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(8) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 97, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(9y CDRI comprising the amino acid sequence set forth in SEQ ID NO: 98, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ D NO: 60;

(10) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 99, CDR2 comprising the
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<211> 17 <212> PRT <213> Mus musculus <400) 18 Ala lle Asn Ser
Asn Gly Gly Thr Thr Tyr Tyr Pro Asp Thr MetLys 15 10 15 Asp <210>
19 <211> 13 <212> PRT <213> Mus musculus <400> 19 His Asn Gly
Gly Tyr Glu Asn Tyr Gly Trp Phe Ala Tyr 15 10 <210> 20 <211>5
amino B.Ci(f S %n%g gé?‘f%iltﬁﬁl B ladu§6< BA.'TQP CBIQSS@JJ%HST}SQ hgg E@EO Cﬁ(i{ seguence set
. .S210> 21 <211) 17 <212> PRT <213> Mus muscutlus 400> 21 Glu lie
forth in SERHBNOS8Y:Asp Ser Tyr Thr Tyr Tyr Asn Gin Lys Phe Arg 15 10 15 Gly
(11) CDRIg«2pOsip2the amino acid sequence set forth in SEQ ID NO: 100, CDR2 comprising the
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set

forth in SEQ ID NO: 60;

(12) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 101, CDR2 comprising the
amino actd sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

(13) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 102, CDR2 comprising the

amino acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ 1D NO: 60;

(14} CDRI comprising the amino acid sequence set forth in SEQ ID NO: 103, CDR2 comprising the

amino acid sequence set forth in SEQ ID NO: 47, and CDR3 comprising the amino acid sequence set
forth in SEQ 1D NO: 60;

(15) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 104, CDR2 comprising the

amino acid sequence set forth in SEQ ID NO: 47, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NO: 60;

9. The anti-glypican 3 antibody composition according to claim 7, comprising a light chain
variable region selected from (1)-(15}:

(1) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 107:
{2) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 108;
{3) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 109;
{4) a light chain variable region comprising the amino acid sequence set forth in SEQ 1D NO: 110;
(5) a light chain variable region comprising the amino acid sequence set forth m SEQ ID NQ: 111;
(6) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 112;
(7) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 113;
(8) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 114,
(9) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 115;
(10) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 116;
(11) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 117;
(12) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 118;
(13) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 119;
(14} a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 120;
and

(15} a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 121.

10. The anti-glvpican 3 antibody composition according to any of ¢claims |
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<211> 15 <212> PRT <213> Mus musculus <400> 22 Ser Asn Leu Gly
Asp Gly His Tyr Arg Phe Pro Ala Phe Pro Tyr 1510 15 <210> 23 <211>
17 <212> PRT <213> Mus musculus <400> 23 Thr lle Asp Pro Ser Asp
Ser Glu Thr His Tyr Asn Leu Gin Phe Lys 15 10 15 Asp <210> 24
<211>15 <212> PRT <213> Mus musculus <é. 0> 24 Gly Ala Phe Ty,
0.9, whergsg, o FUgF é@%ﬁ?%&ﬁa’f TSR R DS 18 S 3aisq Yaew 20% of
the ratio okgiihs xR TaelRingSuvkrs-musculus  <400> 25 Asp Tyr Glu Met His 15
<210> 26 <211> 17 <212> PRT
1. The anti-glypican 3 antibody composition according to any of claims 1 to 9. wherein the
sugar chain component thereof has been modified so as to be a more than 50% of the ratio of

antibodies lacking fucose,

12, The anti-glypican 3 antibody composition according to any of claims 1 to 9, wherein the
sugar chain component thereof has been modified so as to be a more than 90% of the ratio of
antibodies lacking fucose.

13. A process for producing an anti-glypican 3 antibody using a cell, wherein a gene encoding the
anti-glypican 3 antibody as defined in any of claims 1 to 9 has been introduced into said cell having
reduced capability of adding fucose to sugar chains.

14, The process for producing an anti-glypican 3 antibody according to claim 13, wherein the cell
having reduced capability of adding fucose to sugar chains is a cell lacking a fucose transporter.

15, A process for producing an anti-glypican 3 antibody, comprising the steps of?

{a) introducing a gene encoding the anti-glypican 3 antibody as defined in any of claims 1 to 9 into a
cell having reduced capability of adding fucose to sugar chains; and

{(b) culturing the cell.

16. An anticancer drug having as its active ingredient the antibody composition according to any
of claims T to 12.



<213> Mus musculus <400> 26 9 Ala Leu Asp Pro Lys Thr Gly Asp Thr
Ala Tyr Ser GIn Lys Phe Lys 15 10 15 Gly <210> 27 <211>6 <212>
PRT <213> Mus musculus <400> 27 Phe Tyr Ser Tyr Thr Tyr 15 <210>
28 <211>5 <212> PRT <213> Mus musculus - <400> 28 lie Asn Ala Met
Asn 15 <210) 29 <211> 19 <212> PRT <213> Mus musculus <400> 29
Arg lie Arg Ser Glu Ser Asn Asn Tyr Ala Thr Tyr Tyr Gly Asp Ser 15 10

15

Val Lys Asp <2103588END11415TgNG21 05> PRT

{110> Chugai Seiyaku Kabushiki Kaisha

{120> Anti-Glypican 3 Antibodies with Modified Sugars

130> PCG-9012W0

150> JP 2004-311356

{151> 2004-10-26

<160> 138

170> Patentin version 3.1

210> 1

211> 1743

{212> DNA

{213> homo sapiens

<400> 1

atggecpgga cegigegeac cegegtpeite ptgetegega tgetgetcag ctiggactic 60
CCEEgacagg CEcagccccs ECCRCCegccE coggacgeca cctgteacca agteogetcee 128
ttcttccaga gactgeagee cggactcaag tggetgccag saactcccgt gocaggatca 180
gattigcaag tatgtctccee taapggecca acatgetget caagaaagat ggzagaaazaa 240
taccaactaa cagcacgatt gaacatgpaa cagetgetic agtcigeaag tatggagctc 300
aagticttaa ttattcapaa tgctgegett ttccaagage cecttigaaat tgttettcge 360
catgccaaga actacaccaa tgecatgttc aagaacaact acccaagect gactccacaa 420
gettttgagt ttgtgggtga atttttcaca gatgtgtcic tctacatcit geegttcigac 480
atcaatetag aitgacatggt caatgaattg tttgacagec tgtifccagt caictatace 540
cagcetaatgs acccaggeet geetgatica gectigmgace tcaatgagty coiccpagea 600
geaagacgly accigzaagt atttgggaat ticccczage ttattatigac ccaggttice 660
aagtcactge aagicactag gatcttectt caggetctga atctiggaat tgaagtgatce 720
aacacaactg atcacctgaa giicagtaag gactgiggee gaatgetcac cagaatgteg 780
tactgctctt actgccagge acigaigatg gitaaaccct gigecpptta ctgcaatgieg §40
gtcatgecaag getgtatgee agetgigeie gagattgaca agtacigeag agaatacatt 900
ctgtecctig aagaactigt gaatggcaig tacagaatc! atgacatgga gaacgtacig 960
cttgetctet tttcaacaat ccatgatict atccagtatg tccagaagaa tgcaggaaag 1020
ctgaccacca clattgecaa gtiatgiece catictcaac aacgecaata tagatciget 1380
tattatccig aagatcictt tatigacaag aaagtatiaa aagtigctca tgtagaacat 1140
gaagaaacci tatccagete aapaagggaa ctaaticaga agttgaagte titcatcage 1200
ttctatagteg ctttgectgg ctacatetge agecatagee ctgiggegea aaacgacacc 1260
cttigetgga atggacaaga actcglggag agatacagec aaaaggcagce aaggaaigga 1320
atgaaaaace agticaatet ccatgagetg aazatgaagg gecctgagee agtggtcagt 1380



<213> Mus musculus <400> 30 Glu Val Thr Thr Ser Phe Ala Tyr 15
<210> 31 <211>5 10 <212> PRT <213) Mus musculus <400> 31 Ala Ser
Ala Met Asn 15 <210> 32 <211> 19 <212> PRT <213> Mus musculus
<400> 32 Arg lle Arg Ser Lys Ser Asn Asn Tyr Ala lie Tyr Tyr Ala Asp Ser
151015 Val Lys Asp <210) 33 <211> 12 <212> PRT <213> Mus.
musculus <400> 33 Asp Pro Gly Tyr Tyr Gly Asn Pro Trp Phe Ala Tyr 15
caagplatdy Gsagacigpp Boarak paas S PRSI L IBE3RANAGR TGSt AERs caaa 1440

ggtagagtic tgpataaaaa cctigpatgag gaaggeitte aaagtggaga ctigeegtgat 1500
gatgaagaig agtgcattgeg aggctctget gatpgaatga tasaagtgaa gaatcagetc 1560
cgettecette cagaactgge ctatgatctg gatgtgegaig atgegecetge aaacagtcag 1620
caggcaactc cgaaggacaa cgapataage acctticaca accicgmpaa cgttcattece 1680
ccgctgaage ttctcaccag catggecatc tcggigetegt gottettett cotggtgeac 1740
tga 1743
ey 2
<211> 580
{212> PRT
{213> homo sapiens
(400> 2
Met Afa Gly Thr Val Arg Thr Aia Cys Leu Va! Val Aia Met Leu Leu
1 5 10 15
Ser Leu Asp Phe Pro Gly Gin Atz Gin Pro Pro Pro Pro Pro Pro Asp

20 25 30
Aia Thr Cys His Gin Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly

35 40 45
Leu Lys Trp ¥al Pro Glu Thr Pro Val Pro Gly Ser Asp Leu Gin Val
50 55 60
Cys Leu Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Giu Glu Lys
65 70 75 80
Tyr Gin Leu Thr Aia Arg Leu Asn Met Glu Gin Leu Leu Gin Ser Ala
85 90 85

Ser Met Glu Leu Lys Phe Leu Ile tle Gin Asn Ala Ala Val Phe Gin

160 105 110
Giu Ata Phe Glu [le Val Val Arg His Ala Lys Asn Tyr Thr Asn Ala

P15 120 125
Met Phé Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gln Ata Phe Glu Phe
130 135 140
Val Gly Giu Phe Phe Thr Asp Val Ser Leu Tyr lle Leu Giy Ser Asp
145 150 155 160
Ile Asn Val Asp Asp Met Val Asn Giu Leu Phe Asp Ser Leu Phe Pro
165 170 175

Yal |le Tyr Thr Gin Leu Met Asn Pro Gly Leu Pro Asp Ser Ala Leu

180 185 190



<400> 34 Asp Tyr Ser Met His 15 <210> 35 <211> 17 <212> PRT
<213> Mus musculus <400> 35 Trp lie Asn Thr Glu Thr Gly Glu Pro Thr
Tyr Ala Asp Asp Phe Lys 151015 Gly 11 <210> 36 <211>2 <212>
PRT <213> Mus musculus <400> 36 Leu Tyr 1 <210> 37 <211>16
<212> PRT <213> Mus musculus <400> 37 Asn fie Trp Trp His Asp Asp

Lys Tgr Tyr Asn Ser Ala Leu Llys Ser 151015 <210> 38 <211> 14
Ao PSR LY S R AR e OB AT Loy Ly Val Phe
195 200 205

Gty Asn Phe Pro Lys Leu lle Met Thr Gin Val Ser Lys Ser Leu Gln
210 215 220
Val Thr Arg lle Phe Leu Gin Ala Leu Asn Leu Gly [le Glu Val lie
225 230 235 249
Asn Thr Thr Asp His Leu Lys Phe Ser Lys Asp Cys Gly Arg Met Leu
245 250 255
Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Leu Met Met Val Lys
260 265 270
Pro Cys Gly Giy Tyr Cys Asn Val Val Met Gin Gly Cys Met Ala Gly
275 280 285
Val Val Giu lle Asp Lys Tyr Trp Arg Glu Tyr lle Leu Ser Leu Giu
280 295 300
Giu Lev Val Asm Gly Met Tyr Arg fie Tyr Asp Met Glu Asn Val Leu
305 B 315 320
feu Giy Leu Phe Ser Thr lle His Asp Ser Ile Gin Tyr Val Gin Lys
325 130 135
Asn Aia Giy Lys Leu Thr Thr Thr fle Gly Lys Leu Cys Ala His Sar
340 345 350
Gin Gin Arg Gin Tyr Arg Ser Ala Tyr Tyr Pro Giu Asp Leu Phe lie
355 360 365
Asp Lys Lys Val Leu Lys ¥al Ala His ¥Yal Glu His Glu Glu Thr Leu
370 375 380
Ser Ser Arg Arg Arg Giu Leu lle Gin Lys Leu Lys Ser Phe lle Ser
385 180 395 4030
Phe Tyr Ser Ala iLeu Pro Giy Tyr iie Cys Ser His Ser Pro Val Ala
405 410 415
Giu Asn Asp Thr Leu Cys Trp Asn Giy Gin Giuv Leu VYal Giu Arg Tyr
420 425 430
Ser Gin Lys Aia Ata Arg Asn Gly Met Lys Asn Gin Phe Asn Leu His
435 440 445
Glu Leu Lys Met Lys Giy Pro Glu Pro Val Val Ser Gin tle lle Asp
450 455 ‘ 468
Lys Leu Lys His I[le Asn Gin Lau Leu Arg Thr Met Ser Met Pro Lys
465 470 475 480



lle Ala Pro Arg Tyr Asn Lys Tyr Glu Gly Phe Phe Ala Phe 1510 <210>
39 <211> 16 <212> PRT <213> Mus musculus <400> 39 Lys Ser Ser
Gin Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn 1510 15 <210)
40 <211> 7 <212> PRT <213> Mus musculus <400> 40 Leu Val Ser Lys
Leu Asp Ser 1512 <210>41 <211>9 <212> PRT <213> Mus
musculus <400> 41 Trp Gin Gly Thr His Phe Pro Leu Thr 15 <210> 42

Gly<tne ¥a] 1l e APSLPRAS e AR AMUS inGse il Paad0s 497§y Ala Ser Gin
Asp lie Asn Aggs Tyr Lou Ser 1 5440 495

Asp Cys Gly Asp Asp Glu Asp Glu Cys lle Gly Gly Ser Gly Asp Gly
500 505 510
Met ile Lys Val Lys Asn Gin Leu Arg Phe Leu Ala Glu Leu Ala Tyr
515 520 525
Asp Leu Asp Va! Asp Asp Ala Pro Giy Asn Ser Gin Gin Aia Thr Pro
530 535 540
Lys Asp Asn Giu 1le Ser Thr Phe His Asn Leu Gly Asn Val His Ser
545 550 555 560
Pro Leu Lys Leu Leu Thr Ser Met Aia lle Ser Val Val Cys Phe Phe
565 570 575
Phe Leu Val His
880
{2167 3
211> 115
{212> PRT
<213> Mus muscuius
400> 3
Gin Val Gln Leu GIn Gln Ser Giy Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15
Ser Val Lys Leu Ser Cys Lys Aia Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Lys Gln Thr Pro Val His Gly Leu Lys Trp lte
35 40 45
Gly Ala Leu Asp Pro Lys Thr Gliy Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 a0 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Yal Thr
100 105 110
Val Ser Ata
115
210> 4



<210> 43 <211>7 <212> PRT <213> Mus musculus <400> 43 Arg Ala
Asn Arg Leu Val Asp 15 <210> 44 <211> 10 <212> PRT <213> Mus
musculus <400> 44 Leu Gin Cys Asp Glu Phe Pro Pro Trp Thr 1510
<210> 45 <211> 16 <212> PRT <213> Mus musculus <400> 45 Arg Ser
Ser Gin Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His 15 10 15
<210> 46 13 <211> 7 <212> PRT <213> Mus musculus <400> 46 Lys
2Wga| 8Br Asn Arg Phe Ser 15 <210> 47 <211> 9

{212> 'PRT

<213> Mus musculus

400> 4

Asp VYal Val Mei Thr

1
Asp Gln Ala

Asn Giy Asn
35
Pro Lys Leu
50
Asp Arg Phe
65
Ser Arg Val

Thr His Vai

210> §

(CARDI
<212> PRT

Ser

20

Thr

Leu

Ser

Glu

Pro
100

5

fie

Tyr

Ile

Gly

Ala

85

Pro

£213> Mus musculus

<4007 5

Asn Tyr Ala Met Ser

1

{210 6
Q21 11
{212> PRT

]

{213> Mus musculus

400> 6

Gln

Ser

L.eu

Tyr

Ser

70

Glu

Thr

Thr

Cys

His

Lys

55

Gly

Asp

Phe

Fro

Arg

Tre

40

Yal

Ser

Leu

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Ser
105

Ser Leu
10
Ser Gin

Leuy Gln

Asn Arg

Thr Asp
75

Val Tyr

90

Gly Thr

Pro

Ser

Lys

Phe

60

Phe

Phe

Lys

Val Ser

Leu Val
30

Pro Gly

45

Ser Gly

Thr Leu

Cys Ser

Leu Glu
110

Leu Gly
15
His Ser

Gin Ser

¥al Pro

Lys Iie
80

Gln Asn

a5

Fte Lys

Ala Ite Asn Asn Asn Gly Asp Asp Thr Tyr Tyr Leu Asp Thr Val Lys

1
Asp

210> 7
Qily 5

5

10

15



<212> PRT <213> Mus musculus <400> 47 Ser Gin Ser Thr His Val Pro
Trp Thr 15<210>48 <211> 16 <212> PRT <213> Mus musculus
<400> 48 Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly He Thr Tyr Leu
Tyr 151015 <210> 49 <211>7 <212> PRT <213> Mus musculus
<400> 49 Gin Met Ser Asn Leu Ala Ser 15 <210> 50 <211>9 <212>
PRT <213> Mus musculus <400> 50 Ala Gin Asn Leu Glu Leu Pro Tyr

@1%hrPR75 <210> 51 <211> 11 14 <212> PRT <213> Mus musculus

{213> Mus musculus

400> 7

Gin Gly Gly Ala Tyr

1 5

218> 8

Qe 7

212> PRY

<213> Wus musculus

<400> 8

Thr Tyr Gly Mef Gly Vat Gly
i 5

210> 9

211> 16

{212> PRTY

{213> Mus musculus

400> 9

Asn {le Trp Trp Tyr Asp Ala Lys Tyr Tyr Asn Ser Asp Leu Lys Ser
1 5 10 15
210> 10

CAR DI

212> PRT

<213> Mus musculus

<400> 10

Met Gly Leu Ala Trp Phe Ala Tyr
1 5

210> 11

(CARD I

212> PRT

{213> Mus musculus

{400> 11

lle Tyr Gly Met Gly Vat Gly
1 5

210> 12

211> 18

212> PRT



<400> 51 Lys Ala Ser Gin Asp lle Asn Lys Asn lle lle 1510 <210> 52
<211>7 <212> PRT <213> Mus musculus <400> 52 Tyr Thr Ser Thr
Leu GinPro 15 <210>53<211>9 <212> PRT <213> Mus musculus
<400> 53 Leu Gin Tyr Asp Asn Leu Pro Arg Thr 15<210>54 <211> 11
<212> PRT <213> Mus musculus <400> 54 Arg Ala Ser His Ser lle Ser
Asn Phe Leu His 1510 <210>55<211>7 <212> PRT <213> Mus

{ZigushAueseube> 55 Tyr Ala Ser Gin Ser lie Ser 15

<400>

12

Asn e Trp Trp Asn Asp Asp Lys Tyr Tyr Asn Ser Ata Leu Lys Ser

1
{2107
211>
212>
213
{400>

5
13
8
PRT
Mus musculus
13

fle Gly Tvr Phe Tyr

1
{2
211
212>
{213>
{400>

5
14
5
PRT
Mus musculus
14

Gty Tyr Trp Met His

1
210>
{211
{212
{213>
(400>

5
15
17
PRT
Mus musculus
15

Ala ile Tyr Pro Gly

1
Giy

{21
AR
212>
213>
{400>

Ser Giy Asp Leu Thr Giv Gly Leu Ala Tyr

i
{210
{2110

5

13

10

PRT

Mus musculus
18

b
17
5

10

Phe Asp Tyr

15

Asn Ser Asp Thr Asn Tyr Asn Gin Lys Phe Lys

10

10

15



<210> 56 <211>9 <212> PRT 15 <213> Mus musculus <400> 56 Gin

Gin Ser Asn lie Trp Ser Leu Thr 15 <210>57 <211> 15 <212> PRT

<213> Mus musculus <400> 57 Arg Ala Ser Glu Ser Val Glu Tyr Tyr Giy

Thr Ser Leu Met Gin 1510 15 <210> 58 <211> 7 <212> PRT <213>

Mus musculus <400> 58 Gly Ala Ser Asn Val Glu Ser 15 <210> 59

<211>9 <212> PRT <213> Mus musculus <400> 59 Gin Gin Ser Arg
{21295 ¥l Pro Tyr Thr 15 <210> 60 <211>9

<213> Mus musculus
<400> 17

Ser Tyr Ala Met Ser
1 5
210> 18

211y 17

{212> PRT

{213> Wus muscuius
<400> 18

Ata lle Asn Ser Asn
1 5
Asp

210> 19

211> 13

212> PRT

{213> Mus musculus
<400> 19

His Asn Gly Gly Tyr
1 5
218> 20

211y 5

{212> PRT

<213> Mus musculius
400> 20

Ser Tyr Trp Met His
1 5
210> 21

AR DI ¥

<212> PRT

213> Mus musculus
400> 21

Glu Ile Asp Pro Ser
1 5
Gly

Giy Gly Thr Thr Tyr Tyr Prc Asp Thr Met Lys
14 15

Glu Asn Tyr Gly Trp Phe Ala Tyr
10

Asp Ser Tyr Thr Tyr Tyr Asn Gin Lys Phe Arg
i0 15



<212> PRT <213> Mus musculus <400> 60 Ser Gin Asn Thr His Val Pro
Pro Thr 15<210>61 <211> 16 <212> PRT <213> Mus musculus 16
<400> 61 Lys Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu
Asn 151015 <210> 62 <211>7 <212> PRT <213> Mus musculus
<400> 62 Trp Met Ser Asn Leu Ala Ser 15 <210> 63 <211>9 <212>
PRT <213> Mus musculus <400> 63 Met Gin His lie Glu Tyr Pro Phe Thr
15<210>64 <211>16 <212> PRT <213> Mus musculus

{210> 22

211> 15

{212> PRT

213> Mus musculus
<400> 22

Ser Asn Leu Gly Asp
1 5
<2107 23

2Hy 17

212> PRT

{213> Mus musculus
<400> 23

Thr 1te Asp Pro Ser
1 5
Asp

{210> 24

Q211> 15

{212 PRT

{213> Mus musculus
400> 24

Gly Ala Phe Tyr Ser
1 5
{2100 25

11> 5

212> PRT

{213> Mus musculus
<400> 25

Asp Tyr Glu Met His
1 5
210> 26

{1y 17

{212> #RT

<213> Mus muscuius
400> 26

Gly His Tyr Arg Phe Pro Aia Phe Pro Tyr
10 15

Asp Ser Glu Tar His Tyr Asn Leu Gin Phe Lys
10 15

Ser Tyr Ser Tyr Trp Ala Trp Phe Ala Tyr
10 15



<400> 64 Arg Ser Ser Lys Ser Leu Leu His Ser Tyr Asp lle Thr Tyr Leu

Tyr 151015 <210> 65 <211>9 <212> PRT <213> Mus musculus

<400> 65 Ala Gin Asn Leu Glu Leu Pro Pro Thr 15<210>66 <211> 10

<212> PRT <213> Mus musculus <400> 66 17 Ser Ala Ser Ser Ser Val

Ser TyrMet Tyr 1510 <210> 67 <211> 7 <212> PRT <213> Mus

musculus <400> 67 Asp Thr Ser Asn Leu Ala Ser 15 <210> 68 <211>9
AMadpepoAsp e 8 M VRIY itiséliud! x 460588 @ 'GinPifid-Ber Ser Tyr Pro
1 Leu Thr 5 10 15

Giy

21> 27

211> 6

{212> PRT

{213> Mus musculus
<400> 27

Phe Tyr Ser Tyr Thr Tyr
1 5

210> 28

21y 5

212> PRT

{213> Mus musculus
400> 28

Lie Asn Ala Met Asn

i 5

210> 29

211> 18

212> PRT

{213> Mus muscuius
400> 28

Arg lie Arg Ser Glu Ser Asn Asn Tyr Ala Thr Tyr Tyr Gly Asp Ser
1 5 10 15
Val Lys Asp

<210> 30

211> 8

212> PRT

213> Mus musculus

{408 30

Giu Val Thr Thr Ser Phe Ala Tyr
1 5

210> 31

i 5

10



15<210>69 <211> 16 <212> PRT <213> Mus musculus <400> 69 Lys
Ser Ser Gin Ser Leu Leu His Ser Asp Gly Lys Thr Phe Lau Asn 1510 15
<210> 70 <211> 7 <212> PRT <213) Mus musculus <400> 70 Leu Val
Ser Arg Leu Asp Ser 15 <210> 71 <211) 9 <212> PRT <213> Mus
musculus <400> 71 Cys Gin Gly Thr His Phe Pro Arg Thr 18 1 5 <210>
72 <211) 16 <212> PRT <213> Mus musculus <400> 72 Arg Ser Ser Gin
<21&er N&TVal His Ser Asn Gly Asn Thr Tyr Leu Glu 1510 15 <210> 73

<213> Mus musculus
<400> 21

Ata Ser Ala Met Asn
1 5
210> 32

211> 19

{212> PRY

{213> #Mus muscuius
400> 32

Arg lle Arg Ser Lys
1 5
val lys Asp

21> 33

211> 12

212> PRT

<213> Mus. musculus
<400> 33

Asp Pro Gly Tyr Tyr
1 5
{210 34

211> 5

{212> PRT

{213> Mus muscuius
<400> 34

Asp Tyr Ser Met His
] 5
{210> 35

21 7

<212> PRT

(213> Mus muscuius
400> 35

Trp lie Asn Thr Glu
1 5
Gly

Ser Asn Asn Tyr Ala 1le Tyr Tyr Ala Asp Ser
18 15

Giy Asn Pro Trp Phe Ala Tyr
10

Thr Giy Glu Pro Thr Tyr Ala Asp Asp Phe Lys
10 15

11



<211>9 <212> PRT <213> Mus musculus <400> 73 Phe Gin Giy Ser
His Val Pro Trp Thr 15 <210> 74 <211> 345 <212> DNA <213>
Artificial Sequence <220> <223> Mouse-human chimeric antibody H
chain <400> 74 caggtgcagc tggtggagtc tggagctgag gtgaagaagc
ctggggcctc agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc gactatgaaa
tgcactgggt gcgacaggcec 120 cctggacaag ggcttgagtg gatgggagct cttgatccta
aaactggtga tactgcctac 180 agtcagaagt tcaagggcag agtcacgatt
{21@5carggacg aatccacgag cacagcctac 240 atggagctga gcagcctgag
<2{;}t)ctgzaggac acggccgtgt attactgtgc gagattctac 300 tcctatactt actggggcca
gaaccctg gtcaccgtct cctca 345 <210> 75 <211) 345 <212> DNA <213>
<21%\gtifi%?él Sequence <220> <223> Mouse-human chimeric antibody H
<21chaimu<408x (5 caggtgcagc tggtggagtc tggagctgag gtgaagaagc
¢4dpt99ggccic agtgaaggte 60 19 tcctgcaagg cttctggata caccttcacc
gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag ggcttgagtg
Leyd¥gggagct cttgatecta aaactggtga tactgectac 180 agtcagaagt tcaagggeag
1 agtcacgctg accgcggacg aatccacgag cacagcctac 240

210> 37

211> 16

{212> PRY

{213> Mus musculus

400> 37

Asn ftle Trp Trp His Asp Asp Lys Tyr Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15
<2107 38

211> 14

<212> PRT

<213> Mus musculus

{400> 38

ile Ala Pro Arg Tyr Asn Lys Tyr Glu Gly Phe Phe Ala Phe

i 5 10

210> 39

211> 16

212> PRT

<213> MNus muscuius

<406> 38

Lys Ser Ser Gin Ser Leu Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15
210> 40

Q21 71

{212> PRY

{213> Mus musculus

<40C> 40

lLeu Va!l Ser Lys Leu Asp Ser

1 5

12



atggagctga gcagcctgag atctgaggac acggccgtgt attactgtac aagattctac 300
tcctatactt actggggceca gggaaccctg gtcaccgtct cctca 345 <210> 76 <211>
345 <212> DNA <213> Artificial Sequence <220> <223> Mouse-human
chimeric antibody H chain <400> 76 caggtgcagc tggtggagtc tggagctgag
gtgaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg ctictggata caccttcacc
gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag ggcttgagtg
<216%1tgﬁgagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
{21@gtcacgcetg accgecggaca aatccacgag cacagcectac 240 atggagctga
¢»195aggFtgag atctgaggac acggecgtgt attactgtac aagattctac 300 tectatactt
actggggcca gggaaccctg gtcaccgtct cctca 345 <210> 77 <211> 345
2131 L HNGEUL33 3> Artificial Sequence <220> <223> Mouse-human
{408hingéric antibody H chain <400> 77 caggtgcagc tggtggagtc tggagctgag

TrpOl9Rag2aG¢ HOgeRCHR,agigaagate 60 tcctgcaagg ctictggata caccttcace
_gactatgaaa tgcactgggt gcgacaggec 120 cctggacaag ggcttgagtg

gatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
<218ytctcgetyg accgeggaca aatccacgag cacagectac 240 atggagctga
<21@sagectgac atctgaggac acggccgtgt attactgtac aagattctac 300 tcctatactt
<2?§12t1g| gcca gggaaccctg gtcaccgtct cctca 345 <210> 78 <211> 345

> DNA
£213> Mus musculbus

400> 42

Lys Afa Ser Gln Asp {le Asn Asn Tyr Leu Ser
1 5 10
210> 43

AR

{212> PRT

{213> Mus muscuius

<400> 43

Arg Ala Asn Arg Leu Val Asp

] 5

{210y 44

21> 10

212> PRT

<213> Mus musculus

400> 44

Leu Gin Cys Asp Giu Phe Pre Pro Trp Thr

1 5 10
210> 45

211> 16

<212> PRT

<213> Mus musculus

{400> 45

Arg Ser Ser Gln Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His
1 5 10 15
210> 48

13



<213> Artificial Sequence <220> 20 <223> Mouse-human chimeric
antibody H chain <400> 78 caggtgcagc tggtgcagtc tggagctgag
gtgaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc
gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag ggcttgagtg
gatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
agtcacgctg accgcggacg aatccacgag cacagcctac 240 atggagctga

<@ égadcctgag atctgaggac acggccgtgt attactgtac aagattctac 300 tcctatactt

{214etgBRjgcca gggaaccctg gtcaccgtct cctca 345 <210> 79 <211> 345

¢2152133:ONA 51413> Artificial Sequence <220> <223> Mouse-human

¢ 4ﬂg?im%ric antibody H chain <400> 79 caggtgcagc tggtgcagtc tggagctgag

ga%tgaagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc

Lysg¥etatgadandeactygdegcgacaggee 120 cctggacaag ggcttgagtg

1 gatgggagct cggatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag

<21@9tcgggctg accgcggaca aatccacgag cacagcctac 240 atggagctga
gcagcctgag atctgaggac acggccgtgt attactgtac aagattctac 300 tcctatactt

<2*é&tg&ggcca gggaaccctg gtcaccgtct cctca 345 <210> 80 <211> 345

21R212RTDNA <213> Artificial Sequence <220> <223> Mouse-human

¢o1@RIMeHc,antingdy H chain <400> 80
<400> 47

Ser Gin Ser Thr His Val Pro Trp Thr

1 5

210> 48

211y 16

<212> PRT

{213> Mus musculus

<400> 48

Arg Ser Ser Lys Ser Leu Leuw His Ser Asn Gly lie Thr Tyr Leu Tyr
1 5 10 15
210> 49

ey 71

{212> PRT

{213> Mus musculus

400> 48

Gin Met Ser Asn Leu Ata Ser

1 5

{210> 50

21y 9

{212> PRT

{213> Mus musculus

<400> 50

Atz Gin Asn Leu Glu Lau Pro-Tyr Thr

1 5

210> 51

2y on

14



caggtgcagc tggtgcagtc tggagctgag gtgaagaagc ctggggcctc agtgaaggtc 60
tcctgcaagg cttctggata caccttcacc gactatgaaa tgcactgggt gcgacaggec 120
cctggacaag ggcttgagtg gatgggagct cttgatccta aaactggtga tactgcctac 180
agtcagaagt tcaagggcag agtcacgctg accgcggaca aatccacgag cacagcctac
240 atggagctga gcagcctgac atctgaggac acggccgtgt attactgtac aagattctac
300 tcctatactt actggggcca gggaaccctg gtcaccgtct cctca 345 <210> 81

2122118M15 21 <212> PRT <213> Attificial Sequence <220> <223>

{2 Mouses hwranuehimeric antibody H chain <400> 81 Gin Val Gin Leu Val

<4@u $er Gly Ala Glu Val Lys Lys Pro Gly Ala 1510 15 Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Glu Met His

Lystid a/ 3t ARSAGIFP Al P G & GV LES Giu Trp Met 35 40 45 Gly Ala

I Leu Asp Pro kys Thr Gly Asp Thriala Tyr Ser Gin Lys Phe 50 55 60 Lys

<2fgly Abg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 65 70 75 80

ous

t gﬁlu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90
Ala Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin GlyThr Leu Val Thr 100

<215 #R0 Val Ser Ser 115 <210> 82

2130
<4007

Mus museuius
52

Tyr Thr Ser Thr Leu

]

<2100
<2115
212>
213>
<4007

5
53
9
PRT
Mus musculus
53

Leu Gin Tyr Asp Asn

1
{210>
Q11
212>
21
400>

5
54
11
PRT
Mus muscufus
54

Arg Ala Ser His Ser

i
{210
211>
Q212
213>
(400>

5
55
7
PRT
Bus musculus
5%

Tyr Ala Ser Gin Ser

i
210>
211>
e

5
56
9
PRT

Gin Pro

Leu Pro Arg Thr

Fle Ser Asn Phe Leu His

10

[ie Ser



<211> 115 <212) PRT <213> Artificial Sequence <220> <223>
Mouse-human chimeric antibody H chain <400> 82 Gin Val Gin Leu Val
Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15 10 15 Ser Val Lys Val
Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Giu Met His
Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 35 40 45 Gly Ala
Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe 50 55 60 22
<213ys W1y ptFY4EF Thr Leu Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 65 70
<4035 866 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

09D 4 'g r W g yr Thr Tyr Trp Gly Gin Gly Thr Leu Val
i
° r3T Ir% 13(?0 1 ’E ll’{}rgr%a %el'r' e[rrhfls <210> 83 <211> 115 <212> PRT

<213> Artificial Sequence <220> <223> Mouse-human chimeric antibody
{21>chain <400> 83 Gin Val Gin Leu Val Glu Ser Gly Ala Glu Val Lys Lys

21750 @ly Ala

{212> PRT

{213> Mus musculus

<4007 57

Arg Ala Ser Glu Ser Val Glu Tyr Tyr Gly Thr Ser Leu Met Gin
1 5 10 15
{210> 58

A

212> PR

{213> Mus musculus

<400> 58

Gly Afa Ser Asn Val Glu Ser

1 5

{210> 59

211> 8

212> PRT

<213> Mus musculus

{400> 59

Gln GIn Ser Arg Lys Val Pro Tyr Thr
i 5

{210> 60

211y 9

{212> PRT

<213> Mus muscuius

<400> &0

Ser Gln Asn Thr His Val Pro Pro Thr
1 5

{2107 61

211> 16

212> PRY

<213> Mus musculus

16



151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp
Tyr 20 25 30 Glu Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu
Trp Met 35 40 45 Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser
Gin Lys Phe 5055 60 Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr
Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp
Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly
<408in Iy Thr Leu Val Thr 100 105 110 Val Ser Ser 115 <210> 84 <211>
Lyslddy &1 2ps PR <é21 B Aintificeal Seqaenaen JA200y 2Be1283>
1 Mouse-humap chimeric antibody,fj chain <400> 84 Gjn Val Gin Leu Val
Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 1510 15 Ser Val Lys Val
<2E§>er 8ys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Glu Met His
<21T¥p Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 35 40 45 Gly Ala
¢21k8U #s$p Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe 50 55 60

<213> Mus musculus

<400> 62

Trp Met Ser Asn Leu Ala Ser

i 5

210> 63

21y ¢

{212> PRT

{213> Mus musculus

<400> 63

Met Gin His [1e Glu Tyr Pro Phe Thr
1 5

<210 64

211> 186

{212> PRT

<213> Mus musculus

400> 64

Arg Ser Ser Lys Ser Leu Leu His Ser Tyr Asp lfe Thr Tyr Leu Tyr
1 5 10 15
<2107 65

21> 9

{212> PRT

<213> Mus musculus

<400> 65

Ala Gin Asr Leu Giu Leu Pro Pro Thr
1 5

210> 66

21> 10

212> PRT

213> Mus musculus

{400> 66



Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70
75 80 Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
8590 95 Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val
Thr 100 105 110 Val Ser Ser 115 <210> 85 <211> 115 <212> PRT
<213> Artificial Sequence <220> <223> Mouse-human chimeric antibody
H chain <400> 85 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys

Serpfr Gl Aler $8 M@ 118erSs&nMatLY% Val Ser Cys Lys Ala Ser Gly Tyr Thr

1 Phe Thr Asp §yr 20 25 30 Giu Mgt His Trp Val Arg Gin Ala Pro Gly Gin

<2}E>Iy #gu Glu Trp Met 35 40 45 Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr

la Tyr Ser Gin Lys Phe 50 55 60 Lys Gly Arg Val Thr Leu Thr Ala Asp

211y Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Lou Arg

{21%er &t Asp Thr Ala Val Tyr Tyr Cys 24 85 90 95 Thr Arg Phe Tyr Ser Tyr

co180r e TR Fy:Gin Gly Thr Leu Val Thr 100 105 110 Val Ser Ser

<400> 67

Asp Thr Ser Asn Leu Ala Ser

1 5

210> 68

211> 9

<212> PRT

<213> Mus musculus

<400> 68

Gin Gin Trp Ser Ser Tyr Pro Leu Thr

1 5

210> 69

211> 16

{212> PRT

{213> Mus muscuius

<400> 69

Lys Ser Ser Gln Ser Leu Leu His Ser Asp Gly Lys Thr Phe Lsau Asn

1 5 10 15

210> 70

Qi 7

{212> PRT

213> Mus musculus

<400> 70

Leu Va! Ser Arg Leu Asp Ser

1 5

216> 71

CARD

{212> PRT

{2%3> Mus musculus

400> 71

Cys Gln Gly Thr His Phe Pro Arg Thr

18



115 <210> 86 <211> 115 <212> PRT <213> Artificial Sequence <220>

<223> Mouse-human chimeric antibody H chain <400> 86 Gin Val Gin

Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 15 10 15 Ser Val

Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Glu

Met His Trp Val Arg Gin Ala Pro Gly Gin Giy Leu Glu Trp Met 35 40 45

Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe 50 55
I 60 Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65
<2189 7880 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
¢21$YS §5 90 95 Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu

al Thr 100 105 110 Val Ser Ser 115 <210> 87 <211> 115 <212> PRT

2122188 Artificial Sequence <220> <223> Mouse-human chimeric antibody
<218 chin meg@Ows 87

400> T2

~Arg Ser Ser Gin Ser [le Val His Ser Asn Gly Asn Thr Tyr Leu Glu

1 5 10 15

210> 73

Q1> 9

{212> PRT

{213> #us musculus

<400> 73

Phe Gin Gly Ser His Val Pro Trp Thr

] 5

210> 74

211> 345

{212> DNA

213> Artificial Sequence

{2205

{223> Mouse—human chimeric antibody H chain

<400> 74

cagegtegcage tgptggagic iggagcigag ptgaagaage ciggggectc agtgaaggtc 60
tcctgeaage cttciprata cacctitcacc gactatgaaa tgcacigget gogacaggee 120
cctggpacaag gecitgagie gaiggeaget ctigaiccta aaactggige tacigectac 180
© agicagaagt tcaapggcag agtcacgatt accgcggacg aaiccacgag cacagectac 240
atgpagctge goagectgag atcigagrpac acggecgtiel atfactgige gagaitfctac 300
tcctatactt actgggecca ggraaccctg glcaccgtet ccoica 345
<210> 75

211> 345

{212> DNA

213> Artificial Seguence

{2207

223> Mouse-human chimeric antibody H chain

{400> 78

cagegtegcage tggiepgagtc tggagcipag gigaagaage ciggggccte agtgaaggtc 60
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Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 2515
10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30 Glu Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp
Met 35 40 45 Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin
Lys Phe 50 55 60 Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser
Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr
tec pRSpRRS| T 1BFAEY S48 96765 BFRI2AGR P HECTY 8BF FHF*FAREF)r TrpCly Gin
cctExc ddar deetiiWad tEhea (HR@ak 06 dit@a Makt SerSeeditd taR13x188 <2185 336

agt Shdet INAes &b~ B tifigial SeaeReR s ARz  tdA3TaMeusehuman
chimeric antibody L tchaln <400> 88 gg&gtqt{gtg? Eggctgaag[t&ggactciﬁ
atgﬁ?ﬁ&E%Féﬁg&é%%gaagcégég%ﬁcgégféécg atcictigta gattiagtca gagectigta
tectaizadtanttpgeeiae kAR LA EYTAICROC takttgEaga agccagggca gtéftcacag
¢2165cCtgatct ataaagtttc caaccgattt 180 tctggggtce ctgacaggtt cagtggcagt
¢21992lgaggca cagattttac actgaaaatc 240 agcagagtgg aggctgagga tgttggggtt

tattactgct ctcaaaatac acatgttcct 300 cctacgtttg gccaggggac caagctggag
213tcaM4 336 <210> 89

{213> Artificial Sequence

220>

{223> Mouse-human chimeric antibedy H chain

<400> 76

caggtgecage tgeigmagic tggagcigag gitgaagaage ctggggecic agigaaggic 60
tcetgeaageg ciictegata caccttcace gactatgaaa tgcacigegt gepacaggcece 120
cctggacaag ggctigagty gatgeegagel citgatecta aaactggtga tactgectac 180
agtcagaagt tcaagggcag agicacgctg accgeggaca aatccacgag cacagectac 240
atggagctga geagectgag atcigaggac acgeeegigt attactgtac aagattctac 300
tcctatactt actggggeca pgpaaccotg gicaccgict cctca 345
Q10> 17

11> 345

{212> DNA

213> Artificial Seguence

{2200

(223> Mouse~human chimeric antibody H chain

<4007 77

caggtgcage tggtgeagic tggagctgag gtepaagaage ctgegeccic agigaaggte 60
tcctpcaage ctictggata caccttcace gactatgasa tgcactigggt gcgacaggce 120
cctggacaag gecttgagte gatgegaget citgatecta aaactggigs factgeciac 180
agtcagaagt tcaagegcag agtcacgeig accgeggaca aatccacgag cacagectac 240
atggagctga geagectgac atctgaggac acggeegtigt attactgtac aagatictac 300
tcctatactt actggggeca gggaaccotg gieaccgtet cofca 345
210> 78

Q211> 345

{212> DNA

{213> Artificial Sequence

200
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<211> 112 <212> PRT <213> Artificial Sequence <220> <223>
Mouse-human chimeric antibody L chain <400> 89 Asp Val Val Met Thr
Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 26 1510 15 Glu Pro Ala
Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Gly
Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro
<22§|n ,h_%téeL u lle T ,ysé \éa A% Phe Ser Gly Val Pro 50 55 60
gP e Sef é"iy Ser rAsp Phe Thr Leu Lys lle 65 70
<40gx, 87@ Ser Arg Val Glu Ala Glu Asp VaI Giy Val Tyr Tyr Cys Ser Gin Asn

cagBhe O O%edirt dtis gk Ry ReoctbidlRha Gl £she oty Eardaygdieu Glidie Lys
tcc%g%g%c%qgé%%o?a?& fatd 340 ke 4%6&56%1 @Eﬂ ial Seqpence

<223> mutant antibody L chain < r? er Gin Ser Leu
CCIRRACRAG &Rt bR TAISPARKF AT T G Hils 242618615 taoteesleq 180

agtcagaagt tcaagggcag agicacgeotg accgeggacg aatccacgag cacagectac 240
atggagciga geagoctgag atclgaggac acggeegigi attactgtac aagatictac 300
tcctatactt actzpgegcca gggaacccig gicaccgict cctca 345
210> 79

<211> 345

<212> DNA

{213> Artificial Seguence

{2207

<223> Wouse~human chimeric antibody H chain

400> 79

caggtecagce igetgcagtc itggagctgag gtgaagaage cigggeccic agtgzagetc 60
tcctgoaagg cttciggata caccttcacc gactatgaaa tgcacigget gcgacagece 120
cctgracaag ggcttragte gateggeagct cttgatccia aaactggiga tactgcctac 180
agtcagaagt tcaagggcag agicacgcte accgcggaca aatccacgag cacagectac 240
atggagctga gragcctgag atctgageac acggccgigt attactgiac aagatictac 300
tcctatactt actggggeca ggraaccctg gicaccgict cotea 345
216> 80

211> 345

<212> DNA

{213> Artificial Seguence

{220>

<223> Mouse~human chimeric antibody H chain

<400> 80

caggigcage tggtgecagtce tggagetgag glpaagaage ctggegoctic aglgaaggic 60
tectgeaage ctictggata caccticace gactatgaza tgcacigegt gcgacaggee 120
ccigpacaag ggcttgagtyg gatgegaget cttpatccta aaaci{ggiga tactgcciac 180
agtcagaagt tcaagggcag agicacgetg accgcggaca aafgcacgag cacagectac 240
atggagciga geagectipac atctgaggac acggccgipt atfacigtac aagatictac 300
tcctatactt actgegecca geraaccctg gicaccgtet ceofca 345
210> 81

211y 115
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<211> 16 <212> PRT <213> Artificial Sequence <220> <223> mutant

antibody L chain <400> 91 Arg Ser Ser Gin Ser Leu Val His Ser Asn Asp

Asn Thr Tyr Leu His 151015 <210>92 <211> 16 <212> PRT <213>

Artificial Sequence <220> 27 <223> mutant antibody L chain <400> 92

Arg Ser Ser Gin Ser Leu Val His Ser Asn Glu Asn Thr Tyr Leu His 15 10

15 <210> 93 <211> 16 <212> PRT <213> Artificial Sequence <220>
<21&»288Tmutant antibody L chain <400> 93 Arg Ser Ser Gin Ser Leu Val
{21Blis SeriAsnPheedysncdhr Tyr Leu His 15 10 15 <210> 94 <211) 16
¢205212> PRT <213> Artificial Sequence

(223> Mouse—human chimeric aniibody H chain

<400> 81
Gin Val Gin Leu Val Gly Ser Gly Ala Glu Va! Lys Lys Pro Giy Ala
1 5 10 15
Ser Vai Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg Gin Ala Pro Giy Gin Gly Leu Glu Trp Met
35 40 45
Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gln Lys Phe
50 5B 60
Lys Gly Arg VYal Thr lle Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Phe Tyr Ser Tyr Thr Tyr Trp Giy Gin Gly Thr Leu Val Thr
160 105 110
Val Ser Ser
115
210> 82
211> 118
(212> PRT
213> Artificial Seguence
Lz
{223> Mouse-human chimeric antibody H chain
{400> 82
Gin Val Gin Leu Val Glu Ser Giy Ala Glu Val Lys Lys Pro Giy Ala
1 5 10 15
Ser Val Lys Vai Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Giv Met His Trp Val Arg Gin Aila Pro Gly Gln Giy Leu Giu Trp Met
35 40 45
Gly Ala Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 : 60

22



<220> <223> mutant antibody L chain <400> 94 Arg Ser Ser Gin Ser Leu
Val His Ser Asn His Asn Thr Tyr Leu His 15 10 15 <210> 95 <211> 16
<212> PRT <213) Artificial Sequence <220> <223) mutant antibody L
chain <400> 95 Arg Ser Ser Gin Ser Leu Val His Ser Asn Asn Asn Thr
Tyr Leu His 1510 15 <210> 96 <211> 16 <212> PRT <213> Artificial
Sequence <220> 28 <223> mutant antibody L chain <400> 96 Arg Ser

Lysgily cire Jat 180 heal Ths &r AonGHhrsasni rhe oy led idyl 5 10 15

85 <210> 97 <211>76 <212> PRT <218> Artificial Sequenge <220> <223>

Me%n&%an&?@yp%gy I:eﬁhﬂ"E 5540(9?1 %Zp Thr Ala Val Tyr Tyr Cys

85 a0 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 105 110
Val Ser Ser
115
218> 83
211> 115
{212> PRY
213> Artificial Sequence
(220>
<223> Mouse-human chimeric antibody H chain
<400> 83
Gin Val Gln Ley Val Glu Ser Gly Ata Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Vail Lys Va! Ser Cys Lys Ata Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg Gin Az Pro Gly Gin Gly Leu Giu Trp Met
35 40 45
Giy Ala Leu Asp Pro Lys Thnr Giy Asp Thr Ata Tyr Ser Gin Lys Phe
5¢ 55 60
Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 78 80
Met Giu Leu Ser Ser tLeu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gty Gin Gly Thr Leu Va! Thr
100 105 110
Vat Ser Ser
115
{2107 84
ity 15
212> PRT
{213> Artificial Sequence
<220>
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Arg Ser Ser Gin Ser Leu Val His Ser Asn Gin Asn Thr Tyr Leu His 15 10

15 <210> 98 <211> 16 <212> PRT <213> Artificial Sequence <220>

<223> mutant antibody L chain <400> 98 Arg Ser Ser Gin Ser Leu Val

His Ser Asn lie Asn Thr Tyr Leu His 1510 15 <210> 99 <211> 16

<212> PRT <213> Artificial Sequence <220> <223> mutant antibody L

chain <400> 99 Arg Ser Ser Gin Ser Leu Val His Ser Asn Lys Asn Thr Tyr
2283y NaiseThyran qBimediroani Lot 1504l <2125 PRT <213> Artificial
{408eg@ence <220> 29 <223> mutant antibody L chain <400> 100 Arg Ser

ool QI SeL kay YAl ks g8 AshdigwAasn khL Lyeled iz 1 510 15
<210> 101 c

10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Giu Met His Trp Val Arg Gin Ala Pro Gly Gla Gly Leu Glu Trp Met
15 40 45
Gty Ala Lsu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
bys Gly Arg Val Thr Leu Thr Ata Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 940 95
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val Thr
160 105 110
Val Ser Ser
115
218> 85
211> 116
212> PRT
213> Artificial Sequence
{2207
{223> Mouse~human chimeric antibody H chain
<400> 85
Gin Val Gin Leu Val Gin Ser Gly Afa Glu Val Lys Lvs Pro Gly Ala
] 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Giu Met His Trp Val Arg Gin Aia Pro Gly Gin Gly Leu Glu Trp Met
15 40 45
Gly Ala Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60
Lys Giy Arg Val Thr Leu Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Giu Leu Ser Ser iLeu Arg Ser Giu Asp Thr Ala Val Tyr Tyr Cys
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<211> 16 <212> PRT <213> Artificial Sequence <220> <223> mutant
antibody L chain <400> 101 Arg Ser Ser Gin Ser Leu Val His Ser Asn Ser
Asn Thr Tyr Leu His 1510 15 <210> 102 <211> 16 <212> PRT <213>
Artificial Sequence <220> <223> mutant antibody L chain <400> 102 Arg
Ser Ser Gin Ser Leu Val His Ser Asn Trp Asn Thr Tyr Leu His 15 10 15
<210> 103 <211> 16 <212> PRg <213> Artificial Sequence <220>
<223> mutanfisantibody L chain 9100> 103 Arg Ser Sér Gin Ser Leu Val

Thr HiggSte Algn g1 Agn Thir Tyr TeuGHisGins610 15 kou @31 104 <211> 16
<212> PRp<213> Artificial Sgguence <220> 1ip
Val Ser Ser
115
<2107 86
{211y 115
{212, PRT
{213> Artificial Seguence
220>
{223> Mouse-human chimeric antibody H chain
<400> 86
Gln Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gliy Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg Gin Ata Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Giy Ata Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60
Lys Giy Arg Val Thr Leu Thr Aila Asp Lys Ser Thr Ser Thr Aia Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val! Tyr Tyr Cys
85 80 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Giy Gln Gly Thr Leu Val Thr
160 105 110
¥al Ser Ser
115
210> 87
Q11 115
{212> PRT
<{213> Artificial Sequence
{220>
<223> Mouse~human chimeric antibody H chain
<400> 87
Gin Val Gin Leu Val Gin Ser Giy Ala Giu Val Lys Lvs Pro Gly Ala



30 <223> mutant antibody L chain <400> 104 Arg Ser Ser Gin Ser Leu
Val His Ser Asn Arg Asn Thr Tyr Leu His 15 1015 <210> 105 <211> 16
<212> PRT <213> Atrtificial Sequence <220> <223> mutant antibody L
chain <400> 105 Arg Ser Ser Gin Ser Leu Val His Ser Asn Val Asn Thr
Tyr Leu His 151015 <210> 106 <211> 16 <212> PRT <213> Artificial
Sequence <220> <223> mutant antibody L chain <400> 106 Arg Ser Ser
' Gin Ser Leu Val His Ser Asn Pro'Asn Thr Tyr Leu Hid%1 510 15 <210>
Serl1p <23 1¢al182r £29 2¥sPRT &1 8y Antifidid SegUiendepr<p20> <223>
mutant aggibody L chain <408> 107 Asp Val Val et Thr Gin Ser Pro Leu

e LR T8 YE T B9 §Y pro ciy 6in 61y Leu Gru Tro wet
35 40 45
Giy Afa Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Giy Gin Gly Thr Leu Val Thr
100 105 116

Val Ser Ser

115
210> 88
211> 336
<212> DNA
{213> Artificial Sequence
{2207
{223> Mouse-human chimeric antibody L chain
<400, 88
gatgttgtga tgactcagte tccactctce ctgeeccgica cececctgraga googgectes 60
atctecctgea gatctagtca gageetigta cacagtaatg gaaacaccta fttacatigg 12¢
tacctgeaga agecagggea gictccacag ctectgatet ataaagittic caaccgattt 180
tetggegtee ctpgacagett cagiggeagt ggatcaggea cagattitac actgaaaats 240
agcagagtgg aggctgagga tgitgegeit tattactget cifcaaaatac acatgticct 300
cctacgitig gccaggegac caagctggag atcaas 336
{210 89
211> 12
{212> PRT
213> Artificial Sequence
220>
<223> Mouse-human chimeric antibody L chain
<400, 84

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
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151015 Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His
Ser 20 25 30 Asn Ala Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly
Gin Ser 35 40 45 Pro Gin Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser
Gly Val Pro 31 5055 60 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
Phe Thr Leu Lys lle 65 70 75 80 Ser Arg Val Glu Ala Glu Asp Val Gly Val
Tyr Tyr Cys Ser Gin Asn 85 90 95 Thr His Val Pro Pro Thr Phe Gly Gin
V' Gly Thr Lys Peu Glu lle Lys 100105 110 <210> 108%211> 112 <212>
GluPPRIT K218 Aitifidial Seghenter $22@+n<@232emiitantantibody L chain
<400> 1G¢ Asp Val Val Met Bhr Gin Ser Pro Leusger Leu Pro Val Thr Pro
iy 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val
bon 405 P DS R Al ALH T TP (G e B8 P L5 o Lys Pro
Giy Gin Ser 35 40 45 PrélGin Leu Leu lle Ty¥eLys Val Ser Asn Arg Phe
ProSBF Gl Yad Rre PR 53 69a AsprAtehPhe Ber &y Bar Gly Ber Gly Thr Asp

Pgae Thr Leu Lys lle ?55 7075 80 86

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys fle

65 70 75 80

Ser Arg Val Glu Ala Giu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn
85 90 95

Thr His Vai Pro Pro Thr Phe Giy Gin Giy Thr Lys Leu Giu [le Lys

160 105 110

210> 80

211> 16

{212> PRT

{213> Artificial Seguence

<2265

{223> mutant antibody L chain

<400> 90

Arg Ser Ser Gin Ser Leu Val His Ser Asp Ata Asn Thr Tyr Leu His

1 5 10 15

210> 9N

211> 16

212> PRT

(213> Artificial Sequence

{2200

{223> mutant antibody L chain

<400> 91

Arg Ser Ser Gln Ser Leu Val His Ser Asn Asp Asn Thr Tyr Leu His

1 5 10 15

ALIPI Vi

2Ny 16

<212> PRT

{213> Artificial Sequence

{220>
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Ser Arg Val Glu Ala Glu Asp Val Giy Val Tyr Tyr Cys Ser Gin Asn 85 90
95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100
105 110 <210> 109 <211> 112 <212> PRT <213> Atrtificial Sequence
<220> <223> mutant antibody L chain <400> 109 Asp Val Val Met Thr
Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 3215 10 15 Glu Pro Ala

<223 er lie Ser C%/,s Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Glu
srMHH AW Hid 198 'fyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro
<40@in%2eu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50 55 60

Arg Asp Avg Bhessen aiwsen Gl Ser®IviThihsmPhe Thilew Lys lie 65 70

1 75 80 Ser Arg Val Glu Ala Glu Val Giy Val Tyr Tyr Cys Ser Gin Asn
8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys

{214p0%05 110 <210> 110 <211> 112 <212> PRT <213> Artificial

<21 Bequence <220>

{212, PRT

{213> Artificial Sequence

{2205

{223> mutant antibody L chain

{400> 93

Arg Ser Ser GIn Ser Leu Val His Ser Asn Phe Asn Thr Tyr Leu His
i 5 10 13
210> 94

211> 16

212> PRT

213> Artificial Seguence

{220>

{223> mutant antibody L chain

{400> 94

Arg Ser Ser Gln Ser Leu Val His Ser Asn His Asn Thr Tyr Leu His
1 5 10 15
210> 95

211> 16

212> PRT

213> Artificial Sequence

(220>

(223> mutant antibody L chain

<400> 95

Arg Ser Ser Gin Ser Leu Val His Ser Asn Asn Asn Thr Tyr Leu His
1 5 10 15
218> 96

211> 18

{212> PRT

(213> Artificial Sequence

{2200
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<223> mutant antibody L chain <400> 110 Asp Val Val Met Thr Gin Ser
Pro Leu Ser Leu Pro Val Thr Pro Giy 15 10 15 Giu Pro Ala Ser lie Ser
Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Phe Asn Thr Tyr
Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro Gin Leu Leu
lie Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro 50 55 60 Asp Arg Phe
Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie 65 70 75 80 Ser
{228pg WeRGIRMIB Giu lASpRYEl Giy Val Tyr Tyr Cys Ser Gin Asn 85 90 95
<408hr lelis Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Giu lie Lys 100 105

wreldf) SR T2H U AP PR <2153 i Sequence

> <223> mutant antibody L chain <400> 111 Asp Val Val Met Thr
' Gin Ser Pro L%u Ser Leu Pro Val*hr Pro Gly 1510 5 Glu Pro Ala Ser
<218 S&r Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn His Asn
¢214hr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro Gin

<21%§u IP'ReTu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro

213> Artificial Sequence

220>

{2237 mutant antibody L chain

<400y 97

Arg Ser Ser Gin Ser Leu Val His Ser Asn Gin Asn Thr Tyr Leu His
i § 10 15
{210> 98

211> 16

212> PRT

213> Artificial Sequence

{2207

223> mutant antibedy L chain

<400> 98

Arg Ser Ser Gin Ser Leu Val His Ser Asn !le Asn Thr Tyr Leu His
1 5 10 15
210> 98

211> 186

{212> PRT

213> Artificial Sequence

{2200

{223> mutant antibody L chain

{400> 99

Arg Ser Ser Gin Ser Leu Val Wis Ser Asn Lys Asn Thr Tyr Leu His
1 5 10 15
210> 100

211> 16

{212> PRT

213> Artificial Sequence

(220>
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50 55 60 Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys
lle 6570 7580 Ser Arg Val Glu Ala Giu Asp Val Gly Val Tyr Tyr Cys Ser
Gin Asn 85 90 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu
Glu lle Lys 100105 110 <210> 112 <211> 112 <212> PRT <213>
Artificial Sequence <220> <223> mutant antibody L chain <400> 112
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 15 10
2285 @R MESEr lleiBén Cys Arg Ser Ser Gin Ser Leu Val His Ser 20
<4095 3pAsn Asn Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser

v S ESseN el b e s Ol
! Lyslle 657075 80 34 Ser Arg vbﬂ Glu Ala Glu Asp Val Gly Val Tyr Tyr
{21@ys Bar Gin Asn 85 90 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr
¢olays kgu Glu lle Lys 100105 110 <210> 113 <211> 112
<212> PRT

213> Artificial Sequence

<220%

223> mutant antibody L chain

<400> 101

Arg Ser Ser Gin Ser Leu Vai His Ser Asn Ser Asn Thr Tyr Leu His
1 5 10 15
210> 102

211> 18

{212> PRT

213> Artificial Seguence

{2205

{223> mutant antibody L chain

<400> 102

Arg Ser Ser Gln Ser Lew Yal His Ser Asn Trp Asn Thr Tyr Leu His
1 5 10 15
{210> 103

211> 18

{212> PRTY

213> Artificial Seguence

{220>

{2237 mutant antibody L chain

<400> 103

Arg Ser Ser Gin Ser Leu Val His Ser Asn Tyr Asn Thr Tyr Leu His
1 5 10 15
210> 104

211> 16

{212) PRT

213> Artificial Seguence

220>
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<212> PRT <213> Artificial Sequence <220> <223> mutant antibody L
chain <400> 113 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val
Thr Pro Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser
Leu Val His Ser 20 25 30 Asn Thr Asn Thr Tyr Leu His Trp Tyr Leu Gin
Lys Pro Gly Gin Ser 35 40 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn
Arg Phe Ser Giy Val Pro 50 55 60 Asp Arg Phe Ser Giy Ser Gly Ser Giy
22%hr i Ph Tilpded LY3iNle 65 70 75 80 Ser Arg Val Giu Ala Glu Asp
<ap¥al &y Val Tyr Tyr Cys Ser Gin Asn 85 90 95 Thr His Val Pro Pro Thr

rrey S S A e A D000y DRt amibody
L chain <400> 114 Asp Val Val M&t Thr Gin Ser Pro 1%u Ser Leu Pro Val
{21Thr Pi® Gly 151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser
¢21k6U Mal His Ser 20 25 30 35
{212> PRT
{213> Artificial Sequence
{220
223> mutant antibody L chain
<400 105
Arg Ser Ser Gin Ser Leu Val His Ser Asn Val Asn Thr Tyr Leu His
1 5 10 15
{210> 108
211> 16
212> PRT
213> Artificial Seauence
{220
<223, mutant antibody L chain
<400> 106
Arg Ser Ser Gin Ser Leu Val His Ser Asn Pro Asn Thr Tyr Leu His
i 5 10 15
210> 107
21y 12
{212> PRT
213> Artificial Sequence
<220>
{223> mutant antibody L chain
400> 107
Asp Vat Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gty
1 5 10 15
Giv Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
Asn Ata Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gln Ser
35 40 45
Pro Gin teu Leu iie Tyr Lys Val Ser Asn Arg Phe Ser Gly Vatl Pro
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Asn Gin Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gin Ser 35 40
45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50
55 60 Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys lle
65 70 75 80 Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin
Asn 8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu
lle Lys 100 105 110 <210> 115 <211> 112 <212> PRT <213> Artificial
Squence <220> <283> mutant antibod$l chain <400> 115 Asp Val Val
AspMet The Gin Sey Peo tauSSerdleuiRradtabAehmiRra.&ly.yi 5120 15 Glu Pro
g5 Ala Ser lle Ser Cyg Arg Ser Ser Gin $er Leu Val His Ser gp 25 30 Asn lie
Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro
sercFFLI b M@ PP A58 Vd L K il BhEer Gy UaBro 50 55 60
Asp Arg Phe &er Gly Ser Giy SeBGly Thr Asp Phe THb Leu Lys lie 65 70
Thr /i 80,256 Anghd/ &h Ghy AR GlYrASEH Viak Gl M@k Ty TyreGys Ser Gin Asn

8590 95 q(gr His Val Pro Prqg'ghr Phe Gly Gin Glyu'}rhr Lys Leu Glu lle Lys
100 105 1

210> 108
211> 12
{212> PRT
213> Artificial Sequence
220>
{223> mutant antibody L chain
<400> 108
Asp Val Va! Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gln Ser bLeu Val His Ser
20 25 30
Asn Asp Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gin Ser
35 40 45
Pra Gin Leu Leu ile Tyr Lys V¥al Ser Asn Arg Phe Ser Giy Val Pro
50 55 60
Asp Arg Phe Ser Giy Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys lle
65 70 75 80
Ser Arg Va! Giu Ala Glu Asp Vai Giy Val Tyr Tyr Cys Ser Gin Asn
85 a0 95
Thr His Val Pro Pro Thr Phe Giy Gin Giy Thr Lys Leu Giu lle Lys
100 165 11
<210> 109
21y 112
{212> PRT
(213> Artificial Sequence
<220>
<{223> mutant antibody L chain
{400, 109

Asp Val Val Met Thr Gin Ser Pre Leu Ser Leu Pro Val Thr Pro Gly
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<210> 116 <211> 112 <212> PRT <213> Artificial Sequence <220> 36
<223> mutant antibody L chain <400> 116 Asp Val Val Met Thr Gin Ser
Pro Leu Ser Leu Pro Val Thr Pro Giy 15 10 15 Giu Pro Ala Ser lle Ser
Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Lys Asn Thr Tyr
Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro Gin Leu Leu
lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50 55 60 Asp Arg Phe

1 Ser Giy Ser Gly Ser Giy Thr Asp Bhe Thr Leu Lys lle'65 70 75 80 Ser

GluArgoValaGier AlaeGler Asp Wad &y Vel Tyr Byr Qys Har Gin sisn 85 90 95
Thr His V% Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Glu lle Lys 100 105
110 <210> 117 <211> 112 <212> PRT <213> Artificial Sequence <220>

Asne B A Jfnf UntiBodySLIERaTAT L&B0R L 1YSARTS \FAY \BAP Mgt Thr Gin Ser
Pro Léu Ser Leu Pro Val &thr Pro Gly 15 10 15

Pro Gin Leu Leu {le Tyr Lys Val Ser Asn Arg Phe Ser Gly Yal Pro

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie

65 70 _ 75 80

Ser Arg Val Glu Ala Giu Asp Val Gly VYai Tyr Tyr Cys Ser Gin Asn

85 90 45

Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu [ie Lys
180 105 110

{210> 110

{211y 112

{212> PRT

<213> Artificial Seguence

2200

<2237 mutant antibody L chain

408> 110

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val! Thr Pro Gly

i 5 10 15

Giu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30

Asn Phe Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gin Ser

35 40 45
Pro Gin Leu Leu lle Tyr tys Vai Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Pne Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie

65 70 75 80

Ser Arg Val Glu Aita Giu Asp Val Giy Val Tyr Tvr Cys Ser Gin Asn

85 8¢ 45

Thr His Vai Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Glu Ile Lys
100 105 110

210> 111

211> 12
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Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30
Asn Leu Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40
45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50
55 60 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65 70 75 80 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin
<o sr%,@P 90 95 Thr His Val Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Glu
fe Lys 37 100 105 110 <210> 118 <211> 112 <212> PRT <213>
R riifictafl SealiSarEENE®20> <223> mutant antibody L chain <400> 118
{2208&sp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Giy 15 10
(22%5 r%k‘érﬁ@rf?‘@oﬁfﬁ”?h?ﬁf Cys_Arg Ser Ser Gin_ Ser Leu Val His_ Ser 20 25
0 Asn Ser Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35
400 48'Pro Gin Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
Asp 5@ 15826 QeAsth AR) Phe Ser Gy Ser Géy Ser @y Thr Asp RFine Thr Leu Lys
1 lie 6570 7580 Ser Arg Val Glujpla Glu Asp Val Glya/al Tyr Tyr Cys Ser

in Asn
Gtucéro A?a Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser

20 25 10

Asn His Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser

35 40 45
Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle

65 78 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn

85 90 a5

Thr His Val Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Glu tle Lys
100 105 110

210> 112

211y 112

{212> PRT

(213> Artificial Sequence

<2203

{223> mutant antibody L chain

400> 112

Asp Val VYal Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

Giu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Lev Val His Ser
20 25 30

Asn Asn Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser

35 40 45
Pro Gin Leu Leu lfe Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pre
50 55 80
Asp Arg Phe Ser Giy Ser Giy Ser Gty Thr Asp Phe Thr Leuy Lys lie
65 70 75 80
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8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lie Lys
100 105 110 <210> 119 <211> 112 <212> PRT <213> Atrtificial
Sequence <220> <223> mutant antibody L chain <400> 119 Asp Val Val
Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 1510 15 Glu Pro
Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn
Trp Asn Thr Tyr Lou His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45
Ser FBFS &ih EBUABUGIE 5 Y98 Gl Edr RenKigBhe Bel B9Vl Pro 38 50
55 60 Asp AYg Phe Ser Gly Ser®8ly Ser Gly Thr As@@®he Thr Leu Lys lle
Thr 68.79.7580 pSErAYPNALGIL A GIusp Y aldly Val TyryTyr Cys Ser Gin
Asn 85 91 5 Thr His Val Prg Pro Thr Phe Gly Gip, Gly Thr Lys Leu Glu
lle Lys 100 105 110 <210> 120 <211> 112 <212> PRT <213> Artificial
{21&equénce <220> <223> mutant antibody L chain

211> 112

{212> PRT

{213> Artificial Seguence

220>

(223> mutant antibody L chain

<400> 113

Asp Va! Va! Met Thr Gin Ser Pro Leu Ser Leu Prc Val Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser fle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30

Asn Thr Asn Thr Tyr lLeu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser

15 40 45
Pro Gin Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gty Thr Asp Phe Thr Leu Lys lle

65 70 75 80

Ser Arg Val Giu Ala Glu Asp Vai Gly Vai Tyr Tyr Cys Ser Gln Asn

85 96 a5

Thr His Yal Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Giu lle Lys
100 105 110

210> 114

ity 112

212> PRT

{213> Artificial Seguence

{2207

<223> mutant antibody L chain

<400, 114

Asp Val Val Met Thr Gin Ser Pro Leu Ser lLeu Pro Val Thr Pro Gly

1 5 10 15

Giu Pro Ale Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
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<400> 120 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro
Gly 151015 Giu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val
His Ser 20 25 30 Asn Tyr Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro
Giy Gin Ser 35 40 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe
Ser Gly Val Pro 50 55 60 Asp Arg Phe Ser Giy Ser Gly Ser Giy Thr Asp
Phe Thr Leu Lys lle 65 70 75 80 Ser Arg Val Glu Ala Giu Asp Val Gly Val
AsnTRinTAR s SiF Gi Rsn B8 99r9BeuThEHIE VBT PRI PEOTHI Phe Gly Gin
Giy Tisr Lys Leu Glu lle Lyss 100 105 110 <2490> 121 <211> 112 <212>
proRRT 4185 Aificial Srauense, 5220 <gR33dnuiaNt antibody L chain
<400> 121 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro
G5I%/ 39151015 GIE°Pro Ala Ser lie SeFQ?ys Arg Ser Ser Gin Ser Leu
AspMalzHise St 201 25 80 G AsheArgi ASh T hspT fhd darHisuTipsTyreLeu Gin Lys
g5 Pro Gly Gin Ser 3p 40 45 Pro Gin Ley Leu lle Tyr Lys VagSer Asn Arg
Phe Ser 8'3’ }\/ﬁl E)lri(J) 50 55 60

Ser Arg Val Asp Vai Giy Val Tyr Tyr Cys Ser Glin Asn
85 90 95

Thr His Val! Pro Pro Thr Phe Giy Gln Giy Thr Lvys Leu Giu tie Lys
100 15 110

210> 115

CARDIR R

{212> PRT

{213> Artificial Sequence

<220

223> mutant antibody L chain

<400> 115

Asp Vat Vai Met Thr Gln Ser Pro Leu Ser Leu Pro VYal Thr Pro Gty

1 5 10 15

Giu Pro Ala Ser iie Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
20 25 30

Asn lle Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gln Ser

35 40 45
Pro Glin Leu Leu ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Vai Pro
50 85 60

Asp Arg Phe Ser Giy Ser Giy Ser Gly Thr Asp Phe Thr Leu tys ltle

65 70 75 840

Ser Arg Val Glu Ala Glu Asp Val Gly Vai Tyr Tyr Cys Ser Gln Asn

85 90 95

Thr His VYal Pro Pro Thr Phe Giy Gin Giy Thr Lys Leu Glu fie Lys
106 105 (310

210> 1186

AR R

212> PRT

{213> Artificial Seguence

{2207

36



Asp Arg Phe Ser Giy Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 65 70
75 80 Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn
8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Glu lie Lys
100 105 110 <210> 122 <211> 112 <212> PRT <213> Atrtificial
Sequence <220> <223> mutant antibody L chain <400> 122 Asp Val Val
Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 151015 Glu Pro
222 BERTE B R8PS S8 Ser Gin Ser Leu Val His Ser 20 25 30 Asn
<408al Agn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45
AsoPV0 GIN Ly kgu dle Tyt Lvs Yal Ser Asp Ao PherPer@itMal Pro 50 55
60 Asp Arg Phe Ser Giy Ser Gly §er Giy Thr Asp Phe Thr Leu Lys lie 65
70 7580 Sef Arg Val Giu Ala GIt'Asp Val Gly Val TyP Tyr Cys Ser Gin
Glupm 8%200:95 I FheH Yy aimRréePrie THY PHerGiyuGial Giis THrLys Leu Giu
lie Lys 169 105 110 <210> 323 <211> 112 40 <gil2> PRT

Asn Lys Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Giy Gin Ser

35 40 45
Pro Gin Leu Leu fie Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Preo
50 b5 60
Asp Arg Phe Ser Giy Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie
65 70 75 80
Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gln Asn
85 90 95
Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Giuv fie Lys
100 105 110
210> 117
211> 112
{212> PRT
{213> Artificial Sequence
{220,
{223> mutant antibody L chain
400> 117
Asp Vai Vail Met Thr Gin Ser Pro Lsu Ser Leu Pro Vai Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser iie Ser Cys Arg 3er Ser Gin Ser Leu Val His 3er
20 25 30
Asn Leu Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 45
Pro Gin Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Giy Ser Giy Thr Asp Phe Thr Leu Lys lHie
65 70 75 80
Ser Arg Vat Giu Afa Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn
85 90 95

Thr His V¥al Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Giuv |le Lys
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<213> Artificial Sequence <220> <223> mutant antibody L chain <400>
123 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 1
510 15 Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30 Asn Pro Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin
Ser 3540 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly
Val Pro 50 55 60 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
Leu Lys 18965 70 75 80 Ser'Btg Val Glu Ala Glu'¥sp Val Gly Val Tyr Tyr
<216Cys1$er Gin Asn 85 90 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr
¢o1kys keu Giu lle Lys 100 105 110 <210> 124 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
<2%Peqffl'gnce: Primer <400> 124 cttgtacaca gtgacggaaa cacctat 27 <210>
{21125 ,21{i» 137 SeddgresDNA <213> Artificial Sequence <220>

{2200
{?23> mutant antibody L chain

<400> 118

Asp VYal Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pre Gly

1 5 10 15

Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30

Asn Ser Asn Tnr Tyr Leu His Trp Tyr Leu Gin Lvs Pro Gly GIn Ser

35 40 45
Pro Gin Leu Leu Ile Tyr Lvs Val Ser Asn Arg Phe Ser Gily Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr teu Lys tie

65 70 75 80

Ser Arg Va! Glu Alz Glu Asp Val Giy Vai Tyr Tyr Cys Ser Gin Asn

a5 90 45

Thr His Val Pro Pro Tnr Phe Gly Gln Giy Thr Lys Leu Glu {ie Lys
160 165 110

210> 114

211> 112

{212> PRT

<2135 Artificial Sequence

<220>

{223 mutant antibody L chain

<400> 119

Asp Val Val Met Thr Gin Ser Pro Leu Ser lLeu Pro Val Thr Pro Gly

i 5 10 15

Glu Pro Ala Ser iie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30

Asn Trp Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser

35 490 45

Pro Gin bteu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Va! Pro
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<223> Description of Artificial Sequence: Primer <400> 3 ataggtgttt
ccgtcactgt gtacaag 27 <210> 126 41 <211> 10939 <212> DNA <213>
Cricetulus griseus <400> 126 gagctcaatt aaccctcact aaagggagtc
gactcgatcc tttacagaaa acttgcaaac 60 cctcttggag tagaaaagta gtagtatctg
acacaagtat cagcaaaatg caaacttctc 120 cccatcccca gaaaaccatt
ataaaaaccc ccatatctta tgcccaactg tagtgatata 180 ttatttatga tttattaaaa
cigcttaag gattcagaad’dycaaagtcag ccttaabfeta 240 tagagaccag gcagtcagtg
Asp HlBgEracar Celifanic @ naggadoaggatiaagrag it00s fagacggacc tetgttagtt
g5 caagtctacc attacctaca caagagtgaa gagtaaccga 360 tctcajgcct ttgatcceag
cagctgggat catgtgcatt caatcccagc attcgggagt 420 tatataagac aggagcaagg
Sertdicadal @t‘bgfdét&éftt@fbc‘fébéﬂé{cvéﬁg%i’dg A 480 SgpfAadcatt gaagtgtcag
gatgctgagg agfaggcagca gtttgaggit tggtagaacc 540 agfgatcacct tttggtctga

Thr 4810939187, 9A3CHII0BE. 1AIFERItOFtHIC9a6P0), Eticagrt gaagctigaa
ctccaatatt tgtctctggg tctattatta tcatgttaca 660 cctaacttta aagctgattt

acgcaag gttgtaggtg gacctltPétt tcctgeccac 720 Iclglgttcccaa ataactgaca
<21gpgddhctca atattaatta taaatgattg gttaatagct 780 cagtcttgtt actggctaac
¢21icttacpttt taaattaact catttccatc cctttacttg 840 ctgccatgtg gttcatggct
<21Egttc gtc ctgcttcttc tgtctctggce tggtgatgec 900 tctggttctg ccctttatcc
Cagaattctc ctagtctggc tctcctgecce agctatagge 960 cagtcagctg tttattaacc
<21 gatgHgahtel atadsfefit atagtgtaca aagattgctc 1020 ctcaacaccc aattttttat
{220¢fgcaacctg agaatctgga ctcattgccc tcatgcttgc 1080 agaggcggca cccttaccca

<22§$aa]%%?ca}1q%%g§q‘c lgtgetttt gtittitgag 1140 acaggttcca ctatgtagcc
caggctggcc tcaaactgac cattctcctg cctaaacctc 1200 ccgaacactg gaattatagt

40025 6Ectac ctgccctggc attttcacac ttttatttcc 1260 tggctgagtc cattgacttt
Aspatsictedtda adottgaace adttgdagtttaatmcagt ¥320hr Pro Gly

1 5 10 15
Gtu Pro Ala Ser lle Ser Cys Arg Ser Ser GlIn Ser Leu Val His Ser
20 25 30
Asr Tyr Asn Thr Tyr Leu His Trp Tyr teu Gin Lys Proe Gly Gin Ser
35 40 45
Pro Gin Leu Leu |ie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Giy Ser Giy Ser Giy Thr Asp Phe Thr Leu Lys Ile
65 70 75 30
Ser Arg Val Glu Ala Glu Asp Va!l Gly Val Tyr Tyr Cys Ser Gin Asn
85 80 g5
Thr His Val Pro Pro Thr Phe Gly Gia Gly Thr Lys Leu Glu 1le Lys
100 105 110
<2107 121
21y 12
{212> PRT
{213> Artificial Seguence
{2285
<{223> mutant antibody L chain
<400> 121
Asp Vai Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Prs Giy
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gccaatcgca ctgaatccca cataatcaaa caacttcaag gaagcaaaaa accagttttt
1380 cctgaagatc aatgtcagct tgcctgattc agaatagacc cccgaaaaaa
ggcaaatgct 1440 tgataaccaa tttcttctta ttgttcaatc ccctgcetgct gtgtgtaagce
tcctgagaaa 1500 ggacagtaag gggacattca tgatcagaga aagagcccca
actccccccc cagecccacc 1560 cccaccctgt ccacagtctg ttggtttggt ttcccectgg
ctgacaccca gaaatcacaa 1620 cataatcacc taggtcactg taacaagttc ctttctggaa
I aatgctacaa atyatattgg 1680 taacHtgagt aatgaataat gdétggagtc caactccctt
GlugtgactiageraatgtiiteCly 40g gigg@tgctt ecttecread atgtagpmct gacatgtace
ttaaaaagag tccecctggag 1800 gacagaattt tgtgggtagh atagtgtict cacaaatact
tcccctaata cccttactta 1860 gttaccataa ataacatgca gcccctggtg aggcacacag
Asty il cehty tabHgtitc' 96° 49 tA§Acidde B igadte fckctaat
gcagdactgg tctcttcagg ctgjacagca 1980 ggadéccata ccactccaat
proCEIA0IGI00.a0fR0agFtD, ICiAGUsAaAGCagsagats 204 (atagriaaa totgtitcaa
tt%ﬂtgctt tgacaaattg t%%tgacccc acccccacc% 2100 cttccccectt getgtgetgg
gaattgaacc caggaccttg tgcatgccag gcaagtactc 2160 taacactgag
Aspcfagdbects adtbitisit Ebadgtckdy atiglgecthachutdgettld 2 20 etttattitga
65 gacaaaaggt tcttattffg agataaggtc tcactgtgtt gccttgactt 228€) tttttttttt ttttttttga
se EIGRCGPAACEr, 386192096 Araaglctt 2340, taecaigang cecggelgat
ggtaaaataa cagtatttga aatagtttaa acacatcatc 2d0 ttaatggtca accacacaat
ttccgaaatg ttgttggcetc agtctggggce %\gaacctgtcc 2460 gc?:%caacat tggtgctagg
Thradgadagdac dgadaadiey Uectiecage aggagtaa 2520 | aagacctgga
g9999tggegycacttcggte aagttcaggg gatggggagg ggtgecctee 2580
o tcgca agtg gtggtatttg gcagttcctc caccgacgcc ctctggaagc acctgcettgg 2640
Wece aaag ccaggaatgc agcttcctca agggactcgc cagcgagggt aacaggacag
212700 aggcgtccca agagggctgg ggcggaaggg ggaagacagg gtcggectta
¢21@atagggcaa 2760 agggccttct ggctgtgttc ccggggtaac cgecccacca
<2ﬁgccgggﬁq%i%<fg&%%tggé: 2820 gagcgatggg gacagcgagc aggaagtcgt
actggggagg gccg g?agc agatgcagcc 2880 gagggcggcg ctgccaggta
<2?@écccgaggg caccgcgggg gtgagcegceca ggtcecctgaa 2940 ccagccaggce
{2xlecagagac gagiceggcergaccgacggt acgttctgga atgggaaggg 3000
¢aRiecgggaca ccgaattgcet geattgaggg getcagaggt tetgatgtgg gagtccagaa
3060 agggttttat ctaccggagg tgatgtgact tccggcctct ggaagtgctg ttggagtctc
Aspsigb Va?%ﬁ’zt Thr Gin e% r% geugSegr Leu P?'g Val T%g Pr% %tyg gdag
1 5 10 15
Glu Pro Ala Ser tle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
Asn VYal Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gin Ser
35 40 45
Pro Gin Leu Leu [le Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys ile
85 70 75 80
Ser Arg Va! Glu Ala Glu Asp'VaI Gly Val Tyr Tyr Cys Ser Gin Asn
85 90 45
Thr His Val Pro Pro Thr Phe Giy Gln Gly Thr Lys Leu Glu {le Lys
100 105 110
210> 123

21> 112
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tgggaccttg ggtcctctcg actaggttty gaaggggtga aataggggta gggagaaagg
3180 agaggactgc agcaatgtct tcccgaacga cctgggttcg ggaggggteg

aaggacaagg 3240 ggctgttgtg gggggtcttc agacgcggag gggtggtatt ctattttctg
ggaagatggt 3300 gtcgatgcac ttgaccaagt ctagtcgatc tgaagaggct
aggggaacag acagtgagag 3360 aggatggtgg agggagtggc agaacccttc
cagaaactgg gagaggctct agcacctgca 3420 accccttccc tggcctccgg
<2‘%}ga@%ccag aagagggcag gaccatggac acaggtgcat 3480 tcgtgccggc
{21pegetacgoo cighegaagg tgcgcgctct tggaggecge gggagggeca 3540
¢opgiacgcgegec cggagagety gecctitaag getacccgga ggegtgtcag gaaatgcgee
3600 ctgagcccgce cecctceccgga acgcggeccg agacctggcea agctgagacg
22 AR aBhAM6RYY cta§Htcg getegeggec teggtgaggc cttgegeeeg
{4lgeatbctct gtcattgcce 3720 ctcgggecgce ctecectgaac ctcegtgacc gecctgeagt

Asp CEIFORIPOR: CCRGIEORG 3/ B (GAOSH0YEH PHEGAYINE GlEFGdgagc
ccgccctcca cgtagcccac acctccctc{ 3840 cggcgctccg (Hicccacge

ggtccccgac cigttettte ctectecacce ctgeccttet 3900 gteecictec cttectttct
GlucRecttigade cdtccsritttagogateigéaccéigdgtc 'B96r IcHifcc§fcca tggetgtcaa
ggctcacagg cttagctagg ccccttggcc cttcecetgeg40203gcttgtctca tgaccecctg

nsnCERCYSEOA9 639549059 HRIGIG0AGC AGIGGEIEia 4090; 43 graageagaa

cttcacccaa gccCatgtgac aattgaaggc tgtaccccca gaccctaaca 4140
tcttggaégcc ctgtagacca gg‘éoagtgctt ctggccgtggugtgacctag ctcttctacc 4200

Proakicatgaaoa: gggcboctolsgéaig Sggttmaggattetge géatgiiger gactggaggce
4260 tccactgect ctgagigaggc agatgaagacggggcaggaaca agecgtttct

gctgecggacg 4320 ctgcagatcg. cgetggtegt ctetctetac tgggtcacct ccatctecat
As”g@”{%tf%&é%:%gby é&&%&&é&&%éﬁ&&gaéég 8380%853[5”0 gsctg ata cccctatctt
65 cgtcactttc 4440 tHtcaatgcc tggtgacctéhtctgetgtge aagggceéfca geactetgge

SerCRECIBOINN 4209 metagsancadigastices cagceigngerctygangita aggtggeccey
cagcgtgctg 4 go ccactgtcgg tagtgitcat tggcatgata agjffcaata acctetgect

caagtacgta 4620 ggggtggcct tetacaacgt ggggegeteg cicaccaccg tgttcaatgt
Thrgittctipbd a6 800 tHctyetdd tckiabhyde chdttdetctbtgdéctyé tcacatgtgg

catcatcatt 440 ggtgagtggg gescgggggc tgtgggagr@ ggatgggcat
<21ﬁga1%tgaag ccctaaaggt 4800 caacactgta ggtaccttta cttactgtcc caggtccctt
catcagcag ttacaggaag 4860 agccctgtag aaaacaaata acttccttat ggtcattcaa
<2135a?dttaggg acccagccag 4920
<212 DNA

{213> Artificial Sequence

{220

{223 Description of Artificial Sequence: Primer

<400> 124

cttgtacaca gtgacggasa cacctat 27
{210> 125

211 27

{212> DNA

213> Artificia! Seguence

{220>

{223> Description of Artificial Seguence: Primer

{400> 3

ataggtgtitt ccgtcactet gtacaag 27
<210> 126
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ggtgaaaata atgttagcag caactacagc aaagatggct ctcgccactt gcatgattaa 4980
aatgtgccag gtactcagat ctaagcattg gatccacatt aactcaacta atccctatta 5040
caaggtaaaa tatatccgaa ttttacagag ggaaaaccaa ggcacagaga ggctaagtag
5100 . cttgaccagg atcacacagc taataatcac tgacatagct gggatttaaa cataagcagt
5160 tacctccata gatcacacta tgaccaccat gccactgttc cttctcaaga gttccaggat
5220 cctgtctgtc cagttctctt taaagaggac aacacatctg acattgctac cttgaggtaa
2152889 ¥atttgaaat agtgggtaga catatgtttt aagttttatt cttacttttt atgtgtgtgt 5340
{21gitmroggg ccaccacagt gtatgggtgg agataagggg acaacttaag aattggtcct 5400

<21§t§t§p%%j§ga§ggsg§gc tgaggtctga actcaggtca tcaggattgg cacaaatccc 5460
tttacccact gagccatttc actggtccaa tatatgtgtg cttttaagag gctttaacta 5520

<4 FRt aga tgtgaatgtc ctgctgatca ttatcccctt ttacccggaa gccctctggg 5580
gagafgtgccatceetigiggtegertaiat@eatast oy ghtea atgraactéacgagadhcaag
cc toPAR: S HAGHIAE AYIGLGACRE faGIRROA BEGINNYRTE,6ERICECATa

ccacac 570 tccctg%cct Lgcttt%;atagi ctca tttact ttgttcc C cc H gaag
“°°ﬁ%§8&% e B3A66° cgg%é 5t acaataac §§g%acaa°é%a ﬁ}:\a aaagtca
t tagbltgfgacttt 138 D3 ata 4 hisstCeA g BRfCIEERE RATIRGERY ftﬁeié@ﬁ@é?g Hftctgcaac
tagERdCiHE G £I8Ek: 19tgeeeagia Ylcataigia o GagaggalCligaciagg:agagcatgty
t2g R E092AR, 2P tt%%%g?égao%aﬂ%%%l 98 ac“Q?:%‘PgaE tagtegglga 360

caaag accaa catcc ccctgagagt cctgggcaag cagcaatg

te té%'(sgtféétt*t t@fdé&fﬁété %&?@ﬁfa%@%@ Cﬁétbt%ﬁb%%@%%&b@ﬁ?é@%&té@fb

tattggigictcapaggsecags siggytacta Giztt yaigtcay gotgaggtealso

eeaBIEATRERIGIOCGE AR ARRICCRGEIAANNGRAIAN arlerlanal saatcdgtaa

gtctgga ccagggagga gtcagataaa aagctgacag 6240 44 cact g

SBR I b AL R AR R ARG B g €80 Bratcttg

tctitteetdtit gpamtbzragfeaet etggty bttoicaettte Ayttt tealy 6360 wechtéfccagg

ce t%‘ﬁg?ﬂ% Ec@&%?@%t@é‘tc 52&@% gélﬁét%%gi@t% zag?ag %&f@c@é&o 720 t
acta aacc ca accc aacc cctgata gggagce

o A Each HRREEIhe 1 e SR o st

cagfigdeeticaategsun ctgatjggect tctertdsnacstcelgtoa @@g%{j@ gred atttbigata

¢t aetpte e 66QQ: ggaciciaga glagyeadgatggrgIadcagtietaagcang

1o t5SHAGI929 2AEIECNIE B00Q, 19 9{3

gggaacaccc atttgaatga gtaagg
aatgagaata atacatattt atagtetaca

cagtcagete
ctcaacacee
agaggeggea
acaggttcca
ccgaacactg
tgecigagic
geccaatcgea
cctgaagatc
tgataaccaa
ggacagtaag
cocacectet
cataatcacc
taacatgagt
gtggetgeic
gacagaattt

gttaccatas

titattaacc
aattttttat
cecttaccea
ctatgtagee
gaattatagt
cattgacitt
ctgaatccca
aatgicagcet
tiictfctia
gegacattica
ccacagtctg
taggicactg
aatgaataat
cetteeccag
tgtggetact
ataacatgea

gtgcaaccte
¢taagecace
cagecigegcce
caaggectac
acactcatca
cataatcaaa
tgeotgatte
ttgttcaate
tgatcagaga
ttggtiteet
taacaagtic
gectggagte
ctepcaggect
atagtegitet
gecoctepte

agaaictgea
tttctagccee
tcaaactgac
cigccctesc
aggitgaacce
caacttcaag
agaatagacec
ccetgetget

gagagccccea

“ticcecctigg

ctifctggaa
caactecoctt
gacatgtace
cacaaatact

aggcacacag
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ctcatigece
tgitectitt
cattctecty
aftttcacac
agtteeagtt
gaagcaaaaa
tccgaaaaaa
gptgigtaage
actcceccce
ctgacaccca
aatgctacaa
gigacccage
tfaaaaagec
fccectaata

geciccaalg

aagatigete
tcatgetige
gtttttteag
cctaaaccte
tttfatttce
taattacagt
accagttttt

ggcaaatget

tcctgagaaa
cagccccace
gaaatcacaa
afgatattgg
aatgttttec
tcoccctggag
cecitactta

facagecttct

%‘t%t% FAGHOReE AHIREA9RH 9s0

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820



tcctgaaggce catggggage cacggaggaa aatcatttta gttacaagac aaagagtaga
6780 ttggttaaca tgggagcaag gacatggccc caattttcat agatgaagga aattggaact
6840 cagagaggtt aagtaacttc tcccaaatag ctcagcttca aaatcacaga
acagtcagag 6900 tctagatctc tctgatgcct gtgatggtcc tgccattcca tgttgctgat

ccctgtggcea 6960 tcagtaagcc tctaccttgt gggaatgcag gatctaaatg

aagagaggaa gtgctggece 7020 catgctgtgg tctggaaagc tatgcaggct
cagpeRpEGCARFHGAG e Adc AdAHgESABRTP0BD tabEdfasmt BraatcAaLI80
ggafeRacateen poatiaageasgeistanrer Artgcicacss 1440 cigagagagoso

21§02 1PGR0HEF! JGNOGRE AR AR IERROYeee 200 Jgioctata

cacccgtgt tatcttatag ccctcattac agtgattaca a

TG b REAE SRR ERCE AR CAL R GBS ERAGAEF

ataatta 726

st Giigageia

taaagyipgcty gt gggagtgdga iy ggaagatygie agatttidat tctgggoict 880 2agiccctcag
1 + 1S CAUULG HOURa0a0L g ety g AlBllqat Qalqaaatng L4485 9996gacaga

acagtct

%at\a ctg[;‘tt tatc aﬁaatcctgt ccctcctccct ctctcctcatc 7500t ctc
ctd Eibt c%?g@ g8ty ot btan Tt g R AR cAC 346 Hy

el

zl%c@cac
gagct

tacgrigaer acCeERjRICCRR ARG eacEate gy gty ty trecaneat 7620 2648 cgtctee
t taetigaalgGaR deiaiaccaa anaglaete GerUCaTIad AeRAGRIEA (680 460

gecf

tct ctggg%gggg ciee

Ci‘l:qgg gaq(ccgta ta%?ttcta;[éagggg%t tcaa t

o

tthgt gtcttcttg? ccct a
gtg ccc ccttagaaé?qﬁg&%at Ct&% cagga%

E&Stg

e Shoo

CCC&Ct%Ct

228RetEERE AR R GEFGgERE Gt gt tRgRE 47 '§gBrARGI§a aatfaeged 7860
tccgatsaratiancagicecistgacocacarigiatcaggeaneycoaage epigtetyca

ach?%QaQQQ%QH Q&Q@Q%Eaﬁéégmgﬁ 9?&9&%@9%&%‘&‘8@ 2700

acaagcaa 7980 cctgatggtg ctgggtggct cctcagccta ta

SB35 B ) A5 AR SRR GAERC o BERCACh A

cct C

gggt
PeEd4addfg

aggyaybdgegstt gttattggogregtgag crcc8dO0 : tirag fprrec gggetera2szd
g2gCEFARYIQ0G HGHACAEAL £FREI0380REMEF CAIONR 8160 LA tiRNCE 80

tggcect tactgt ttacatcctc cttggaatat gatct
SSSA e gt AAMGREAL A JGETOE AA Rt DECE oA

8220 gagccaggot
%ggaganﬁ%

gggaa

¢ cag RS CE BCgBfRATy §RBIC St etGefsRicilY tigeetgiese 8349 Yéfecatate
2 1c3kGEI Q00 R0 ACGRY 1GHAGRD GeH R RBU0EI Uek Allgatlgana 400 345

2z g

ccccacacct ¢

fgggaccitg
agaggacige
gectettete
gtcgatgeac
aggategige
acccctteee
tegtgoogge
EacgCgrece
ctgagcccege
ctagcactcg
cicgggccec
tcggeggece
cggcgciceg
gtccetctcec
cagccgecca

tcttegtcteca

¢lpcacanngg, a0alogollg fgaleae

getccicteg
agcaatgict
ggegggtettce
ttgaccaagt
agggagigec
tgeccicege
gegetoeogge
cgegagagcteg
ceeteccgga
getegoggee
ctecctgaac
cttcecgeggce
cticccacge
cticctite:
tgectetcaa

tgaccccctg

actaggittg
fccegaacga
agacgcggag
ctagtcgatc
agaacccttc
ggagtcccag
ciegcgaage
geccotttaag
aCECERCCCE
tcegtgaggc
cicegtgace
ctcecgeage
ggiccecgac
cecccicgact
gecicacacc

CCCCBCCCEE

gggatcca gggcaggtag agtag

gaaggegiga
cctgggtice
gegtgetatt
{gaagaggct
cagaaactigg
dagaggecag
tecgcectet
getaccegga
agaccigegca
cttgogecece
gecotgeagt
ccgeecicea
ctgticttic
cgtecctatt
cttagctagg
gagcEageec
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agct
aataggeEgia

ggagggetce
ctatttictg
dggggaacag
gagaggeict
gaccaiggac
tggaggecge
gecgtetcag
agctgagacg
ccatgecict
ceteecetece
cgiageccac
ctceiceacc
aggcaacage
ceceetictee

gatgtggage

aggtgc

EEgagaaage
aaggacaage
ggaagatget
acagtgagag
agcaccigea
acaggtgcat
gggagggcca
gaaatgegee
gaactcoggaa
gtecatigeee
cececttogac
acctecetct
cigeeettet
ccetetgetc
cttecetgee
agtgeectctg

t aatt {tt 8460
R AL 2o

31

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960

4020

4080



aacacctcag cctgcctttg aagggaagtg ggagcttggc caagggagga aatggccatt
8580 ctgccctctt cagtgtggat gagtatggca gacctgttca tggcagctgc accctggggt
8640 ggctgataag aaaacattca cctctgcatt tcatatttgc agctctagaa cgggggagag
8700 ccacacatct tttacgggtt aagtagggtg atgagctcct ccgcagtccc taaccccagce
8760 tttacctgcc tggcttcect tggcccagct acctagcetgt acteccttte tgtactcttc 8820
tcttcteegt catggectce cccaacacct ccatctgca% gcaggaagtg %;%tccactt 8880

BCaaRLARA% G HCCATYRT AlFHERE AR SRR CIGARE CET A Bt BladGtadly 8940
t¢ tagaartatglt kg e retgg iy dtyaeguageccate ggitetcatt tagectatttt9000

a ccgg%tg&lgéggéﬁfa%@ﬂt%%%égﬁt&?@fﬁ%@& AR38A380CR ia%%@gée?g%% tagggagaac

agaa alaac Cc cagC aaagcccaga tgaa ac
A R T O W R A i 0 T
¢ tererpdicig oBr CEESCR tachictaityjder ctaskiatrpay goritdcte cagjattigtcdadticaaa
aacdeEiiCRA0R G446k 1G3006IA¢ aasoianal @999AGAYa AAGaEICa0A4D
aGERIBECIGR rACearAe 900 Slegiaacet casadiagct aleallolec Jagictecte
{ctigggoct ttagaaccee 8360  cattteetty godtaatgte lgatgtttt giecctgica

CtigRaARAg ARG HGAn SEIGE OO BiBRAGEcH PGRIRRCHE tféét’ééﬁ%ﬁtgcéé% gttct
ccaddigangtiigtggggcetg Q4840 aatgeenigag tigtatgign tticataata rasragcaag

eee@REAACA at&tgégg%é&%@cgg@wg&qgg% FAGRYOMALG 12AA30CCARs
‘s cg&t%gb%%%gg acccagctac agcaggcagc 9600 atcctgagcc tgg}aatctct

ot HaftictHttatattialbt s idfind e YE68E tHgatahte Hdigttcaag
ge igtetaatagyr taegseactde tegstgortenajetettat icp@y2@asangycagars tgdfactgag

caat&Qt&tgp@w%&gagc% %ﬁ&@@@@%g@ﬁﬁ@t@%??&Qgcgi%{@gt%gtggt&gmatca
cCaaaCCcCcCa cagala a caca clicagaga C

265G L AL 00 oA i AbeTCIg) GAACAEA SEACEGE 082

ge igRjee by GA G EertaEgtart teflesc Aeal RRttadiea Bahaatdert Ayed88lica

a2 {2964 agaatngagig: cetggenttt cticngaty A0gAAgARIY tilaagalg! tagettgccc

cagbPtfada at%‘%%’é%%c FAGAIAERI0260A00041930802990 &%g?atéa tﬁ@o

tggctcccag cctgagagyt gggacaccca aatgtattag gtccttgda
¢t tEAFTgEIG AR EHGETalie 117iARE d§RCAEIGEE FB8AhHAtGCRGBRRg 160

tagyadgecaas ggcanageag gelttetaagt $0200: gloiggtgta agataggcato
cc WEIGEHCC AOtAGASC INAQEA0a0.1R99R905E 200 $13ig9R0Ad,30

tatatcccac aaaccagtag cccltcctgg cagtgggtga atactgccac 10320
catdlpanil b BARJARAGH aéa@&é@a&&&*&% bt BdacHttat fjaditlaca

gt11@838Q@s ccaccacagt ptatggeige agataaggee acaacttaag aatiggtcct 5400
ttectcecace acateggptee tgaggteotga actcaggtca tcaggattge cacazaficce 5460
tttacccact gagecattic actggtecaa tatatgtgteg cititaagag gctttaacta 5520
ttttcccaga tptpaatgtic ctgctgatca ttateccctt ttacccggaa gcectciggg 5580
agetgccatec cotgigpticg tctgcataca aateggggaaa ctgecaacica gagaaacaap 5640
gcetactigee agggccccac aagtaagata gectgegate ccatcccaga ctggecacac 5709
tccctgeect gtgeticaag ccagtttact ttgttcctee ccatiggaag ttagcatgtt 5760
gcagtcaaac acaatzacta caggccaaaa gtgcittiaa attaaaptca gaigaacttt 5820
taaacatcca gagctccica actgcaggag ttacaacctg attctecaac catctitgea 5880
gtgcccggta gicatateta getagagect ctiggetage acageaigteg ttagpaaaca 5940
teiggeeety agatcattiga attgagtgac tgctegggiea caaagaccaa gegecateegit 6000
cectgagagt ccigggeaag cageaatgtg accttcattt glacctacte aggttcttia 6060
tctgtcetgt ttgacctact tagtctecte tggtgteica gaggeecagg ctgggtacic 6120
tggategtcag gatcaggeca aigegeacat ctgeectaga aatgtccecce tggttpageca 6180
gotocctgaat ccatcggtaa aggetotega ccagggagga gicagataas aagoctgacag 6240
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ggtcatctta agcctctaaa ttgtggagaa actcgacatg cgcacgattc ctaacctgct 10440
agcctagggt gcggggtgga taatttaagg aaactggggt ttcttataga atcggaggct
10500 ccatgaagtc accctgacaa gaggtcagca atagccagca gcagtggcta
ctcctaagcc 10560 46 tccagacaga gcaccctgtg aatgtacctt attctcacat
ctgggtgtct ataggtgtga 10620 ctgggtcaga tgtcacccag gccattgcaa tgggcecctta
ccccatggg gtgttgggat 10680 agcagccaag cagctcccat gctgagatac

caciERERgRd &ﬁﬁ%%éa%@ﬂ%ﬁ&%‘da&%&%é%éa%é%&%&é&aﬁﬁﬁﬁgﬁcﬁwo
giatdcagacttyt atctitCtikgtidcaaaantgetgtitbee :080@c cttaaaGitgceeakidteca

cc tHplHIgES HgARYRRAIRRYNCAR (aRRnARA 130D BpaaraliiGigaggtiaca
%a caaagta ctgigcttcac ctcgaaaggl a ca%gtg%gcc 10920 (étgﬁatccct%z t&gagctc

etelplisae 23405°H0Y7 P51 1S A S BRFIE ST IRAHITRS briddls

gagadQ@sa 1 A0S EAd ol €l CERE G Tty eSer ThicAkaBer i@iocGlerAlBSALp Glu

tg tASR 14153 6 16 c SEEALG AsPaLySeRig Phesk et LawArgRdagdier £3un lle Ala

e A2 202530, Vol Sl U YL IR Yol TIY vl S Met Yalphe
Lell Kén Lygs, é?ﬁ(?%glayr e Lal 56 Ser Pro8ertel G

Leu Asp Thr
tEEPFbREE PHECY P 3028 LR 6RR T hr B9RAR TPy Gt Cyaat e &1araatt Bef {%8u Leu

tccCyR deys Gkl Sefc il gl ¥ 2 £0a Thr d eutAdaiEht Gymipyadzror@ly Thr
ttef AlAasP Bhs R TQE&?F@%“ 838922 'agytg 10Ul YS YA AlR4p T Ser
A, S al 110

al Leu Fgro Leu Ser Va Phe 100 10 Ile Gly Met lle Ser Phe Asn
cag&gﬁgqﬁguaesﬁgqfétfLS&gﬁ%ﬁa{ﬂ§|Ef@@%ﬁiﬁca aaaicacaga acagicagag 6900

tctagatctc tctgatpcet gtgatggtee tgecatteca tgttgctgat coctgtgeea 6960
tcagtaagee tctacctipt pggaatgeag gatctaaate aagagaggaa gigetggecee 7020
catgeigtegg tctggaaage tatgeageet ctttgageag agagtgacce acaagtgaat 7080
agagtcctat gagacicaaa geaacatcca cecttaagea getetaacca aatgeicaca 7140
ctgagggage caaagocaag ftagagtect gigettgece aaggtcactt tgeciggeee 7200
tectocctata peacceptpt tatecttatag ccocicattac agtgattaca attataatta 7260
gagaggtaac agggccacac tgtccttaca catfcecetg ctagattgta goigggagag 7320
geggagatet aggigecter gEegagigega gggaagatgc agaitttcat tctgegetet 7380
actceccteag ccattittig gtpiggeagt tagacttige atatgtigat gatgagetaa 7440
gEggccacaga acagictgaa ctgtgetatc agaatccigt ccctecteceet ctctectcat 7500
cceteticac ctigtcacte ctetgtetge tacaggtegt ttctggotge gratagacca 7560
agagepaegct gagggcacce {giccctcat aggcaccate ttcgegetgc iggccagect 7620
cteegictee cteaatgeea tctataccaa gaaggtgcotc ccageagigg acaacageat 7680
ctggcgecta accitctata acaatgtcaa tgcctgtgte ctoitctige coctgatggt 7740
fctectegrt gagoiccgty cectoctiga ctitgeteat ctetacagte cccacticig 7800
gecicateate acgetppete gectettoge ctttgocatt geotatgtea cageactgca 7860
gatcaaattc accagtccce tgacccacaa tgtatcagee acapccaagg cotigtegegea 7920
gacagtgete geegtectct actatgaaga gactaagage ticctgtget geacaagcaa 7980
cctgatgete ctggeteget cotecagecta tacctegetc agggeeiegpe agatgpcagaa 8040
gacccaagag gaccecaget ccaaagaggg tpapaagagt getattggge tgtgagetic 8100
ttcagggacc tgggacigaa cccaagtgeg gectacacag cactgaagge ttcccatgga 8160
getageecagt gtgeccctga geaatactgt ttacatcctc cttgmaatat gaictaagag 8220
gagccaggrt ctttcciggt aatgtcagaa agcetgecaaa tciccotgict gecccaictt 8280
gttiteggeaa aaccctacca ggaaiggcac ccctaccige cicctectag agectgicta 8340
ccteccatate atctctgepe tteggaccag ctgoagecit aaggggcigg attgatgaag 8400



115120 125 Ala Phe Tyr Asn Val Gly Arg Ser Leu Thr Thr Val Phe Asn
Val Leu 130 135 140 Leu Ser Tyr Lou Leu Leu Lys Gin Thr Thr Ser Phe
Tyr Ala Leu Leu 145 150 155 160 Thr Cys Gly lle lle lle Gly Gly Phe Trp
Leu Gly lle Asp Gin Glu 165 170 175 Gly Ala Glu Gly Thr Leu Ser Leu lle
Gly Thr lle Phe Gly Val Leu 180 185 190 47 Ala Ser Leu Cys Val Ser Leu
Asn Ala lie Tyr Thr Lys Lys Val Leu 195 200 205 Pro Ala Val Asp Asn Ser
tgaﬁ%tT?HARbC{CéG%Fhr%‘égF%%AéFFA@ﬁ a74 224G EeeoH BRI EYs val
cectaahe tepgaProal expMettvnlagéastans GlyBtgdiet 22623@238%0240 Arg
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Met Thr L he Ala lle G%y%g%r \Val Thr
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gecyat 27 3 208G ThicAdaal st MiaChis ARE Gt B \PakeasasadadV Lau
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glaacctctg
acatttatgt
gectecigte
agaagttgst
ctetgiceat
acactagect
tgaggactce
ctecectaacet
cafttccttg
gtecagectt
atgcectgag
gagtgaggec
atectgagec
gtaggtggee
aaggcagaca
gtgiggegts
cttgtgigga
ctgrcageag
geotagagie
accatatgac
cctpagaget
agtcactect
gtgtggteta
ctegtggagaa
cctataccee
ggtcatcita
agectagggt

¢catgaagic

ttcccatgac
tctctgegge
acaaaaaaaa
ttataacgit
atccicatge
cactcategag
aacgtaaatlt
cagggtaget
gegiaatgtce
tgattcctac
ttetatgtea
cacagggatc
tggaatctct
agagttcaag
tggcactgag
ggagccatca
gaaaagtagc
ccacagtgct
ceiggecttt
cacatacatg
BREacaccca
accagaatgc
agataggeat
tatatcccac
tatgcaagge
agcctcetaaa
gcgggetega

accctgacaa

agagcecettt
tggggctgaa
aaaaagasaa
ciggggcage
tgcagaagta
getittacic
tggggacaga
gtcatictee
tpatgttttt
ttcctacaat
tttaataata
taaaagccaa
fcaggacaag
cttcecttag
tgctgtccat
ccazacecca
agcagaattc
tgtcacacag
ctticagatg
accaacagct
aatgtattag
tggepaatgg
ttctgeottee
anaccagtag
cagtagaacc
ttgiggagaa
taatttaage
gaggtcagea

gaatacciga
ggageccact
aaaaaaagea
aaagcccaga
caggcaagct
caigaccipt
agcacicaga
tagtctcctc
gtecetgtea
cecaggtict
aaaaageaag
gtetgagese
aattcteeat
taccaactac
cigtcactca
ttttcagata
agagagcigg
cacatactca
2EEaAEALEE
igaggRages
giccitegaat
geaigccaaa
atgtacacct
ceettectge
acccaaccces
acicgacatg
aaacigegget
atagccagea
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acccctcatg
gettctcact
taaaccaagt
tgaagggace
cetttaagee
caaccicaaa
ccataceeca
tcttgggecet
taaaaagatg
aatgaagitt
atacagcatg
acccagctac
atacctacct
cactggetgt
fctccacage
aggacacagg
gtctccigea
azagaatgcce
tcaaageigt
aggattactg
cagggctegac
BECABAEEAE
gtpagcagag
cagtegggtea
caacatctag
cgcacgatic
ttcttataga
gcagtggcta

acagtaagag
tagectatcet
tactaagaac
catcgaccet
tcatatagga
gocticaaca
geaccacace
ttagaaccce
gagagactgt
gteegecctg
tgigtggact
agcaggcage
actctgeeea
gctocttactg
cattcciaat
cicagagagg
gcaccttgga
ageeeectica
tagcttgcce
tggctcccag
ctigtegatic
getttctaag
taggaaggce
atactgccac
agaaatiaca
ctaacciget
atcggageet

cicctaagcee

8940
9000
8060
9120
9180
8240
9300
9360
9420
9480
9540
$600
9660
9720
8780
9840
9904
9940
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560



<211> 32. <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Primer <400> 128 ggatcctgcg
catgaaaaag cctgaactca cc 32 <210> 129 <211> 29 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Primer <400> 129 48 gcggccgcct attcctttge cctcggacg 29 <210> 130
<211> 33 <212> DNA <213> Avrtificial Sequence <220> <223>

tecERaLREM RO b A ﬁfu@éﬁ@é&ﬂehb@tﬁﬁr%ﬁeﬁg%‘(ﬁﬁchﬁ%ﬁ&%&gﬁ”

¢ t gECEigRAbEE Peotgansitt Sor 83210 d It ocRd e 2 B tei2 4 @2a DNIASE 213>

agc AUTHIGIAl REAYBNGL o 513200 1273 esArRLian of oy tificial AeAUeRLR:
aagggggygg :gg%Q?}géiltccagacttg atctitcitt pttcaaaaat gotgttttee 10800
tttaaacttg cccaaaceca ttgttttegca gttpaggaasa ataaggcata gaaagatiaa 10860
aggaagittc tgaggttaca gageaaapta ctgpeticac ctgaaataga caggtetgee 10820
ctgatcctpa titgagete 10839
{210> 127
<211> 352
{212> PRT
{213> Cricetulus griseus
<400> 127
Met Ata Leu Thr Gly Gly Ser Thr Ala Ser Giu Glu Ala Asp Glu Asp
1 5 10 15
Ser Arg Asn Lys Pro Phe Leu Lew Arg Atz Leu Gin lle Ala Leu Vai
20 25 30
Val Ser Leu Tyr Trp Val Thr Ser lle Ser Met Val Phe Leu Asn Lys
35 40 45
Tyr Leu Leu Asp Ser Pro Ser Leu Gin Leu Asp Thr Pro lie Phe Val
50 55 60
Thr Phe Tyr Gln Cys Leu Val Thr Ser Leu Leu Cys Lys Gly Leu Ser
65 70 75 80
Thr Leu Alz Thr Cys Cys Pro Gty Thr Val Asp Phe Pro Thr Leu Asn
85 40 85
Leu Asp Leu Lys Val Ala Arg Ser Val Leu Pro Leu Ser Vai Val Phe
100 105 110
fie Gly Met fle Ser Phe Asp Asn Leu Lys Leu Lys Tyr Val Gly Val
115 126 125
Ata Phe Tyr Asn Val Gly Arg Ser Leu Thar Thr Val Phe Asn Val Leu
130 135 146
Leu Ser Tyr Leu Leu Leu Lys Gln Thr Thr Ser Phe Tyr Ala Leu lLeu
145 150 155 180
Thr Cys Giy lle lte ile Giy Giy Phe Trp Leu Gliy (le Asp Gin Giu
165 170 175
Gly Ala Glu Gly Thr Leu Ser Leu lie Gly Thr lle Phe Gly Val Leu
180 185 180
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ggatcccagg ctttacactt tatgcttc 28 <210> 132 <211> 25 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Primer <400> 132 gctgtctgga gtactgtgca tctgec 25 <210> 133
<211> 27 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Primer <400> 133 ggaatgcagc
ttcctcaag gactcgc 27 <210> 134 <211> 27 <212> DNA 49 <213>

Ala piiidell SEqliRhCs" 98 dbi IBebidriptiomsr itifGhl'SBquence:
Primé#5<400> 134 tgcatéa@gt cggagacgct gtégmac 27 <210> 135 <211>

proil a<¢i2RsPNG 2137 AFIHCIRL SSHURNCEN<PL0Rsn Asr Val

210 215 220
Asn Ala Cys Val Leu Phe Leu Pro Leu Met Val Leu Leu Gly Giu lLeu
225 230 235 240
Arg Ala Leu Leu Asp Phe Ala His Leu Tyr Ser Ala His Phe Trp Ley
245 250 255
Met Met Thr Leu Giy Gly Leu Phe Gly Phe Ala Ile Gly Tyr Val Thr
260 265 270
ity Leu Gln lie Lys Phe Thr Ser Pro Leu Thr His Asn Val Ser Giy
275 280 285
Thr Alz Lys Ala Cys Ala Gin Thr Val Leu Ala Val Leu Tyr Tyr Giu
290 285 100
Glu Thr Lys Ser Phe Leu Trp Trp Thr Ser Asn Leu Met Vail Leu Gly
305 3 315 320
Gly Ser Ser Ala Tyr Thr Trp Val Arg Gty Trp Giu Met Glin Lys Thr
325 330 335
Gln Giu Asp Pro Ser Ser Lys Glu Gly Giu Lys Ser Ala lie Giy Val
340 345 350
{2107 128
211> 32
212> DNA
{213 Artificial Sequence
{20
223> Description of Artificial Seguance: Primer
{400, 128
ggatcoigeg catpaaaaag cetgaacica c¢ 32
210> 129
{211> 29
{212> DNA
213> Artificial Sequence
{2207
{223> Description of Artificial Seguence: Primer
400> 129
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<223> Description of Artificial Sequence: Primer <400> 135 gcactcgtcc

gagggcaaag gaatagc 27 <210> 136 <211> 24 <212> DNA <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:

Primer <400> 136 tgtgctggga attgaaccca ggac 24 <210> 137 <211> 22

<212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Primer <400> 137 ctacttgtct gtgctttctt cc 22 <210>
BCEgPELH 1Aics ¥t 185198 BRIAE<213> Artificial Sequence <220> 23>
{21Dest¥iption of Artificial Sequence: Primer <400> 138 50 ctcgactcgt
¢21¢8cigttagg caacagce 27 <210> 139 <211> 27 <212> DNA

212> DNA
{213> Artificial Sequence
{2200

223> Description of Artificial Sequence:

{4007 130

atgcatgeea ccatgaaaaa gectgaacte acc
<210> 131

211> 28

{212> DNA

{213> Artificial Seguence

{2207

{223> Description of Artificial Seguence:

<4005 131

ggatcccage ctitacactt tatgetic
(210> 132

211> 25

<212> DNA

{213> Artificiat Sequence
{220

223> Description of Artificial Seguence:

<400 132

gcigtctgea gtactgtgea tctge
210> 133

iy 2t

{212> DNA

<213 Artificial Sequence
220>

223> Description of Artificial Seguence:

<400> 133
ggaatgcage ttccicaagg gactege
210> 134
L1y 27
<212> DNA
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28
Primer
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<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Primer <400> 139 tcagaggcag tggagcctcc agtcagc 27 1/44 8
51

{213 Artificial Seguence

(220>

{223> Description of Artificial Seguence: Primer

<400> 134

tgcatcaggi cgrgagacgct gitcgaac 27
210> 135

211y 27

<212> DNA

<213 Artificial Seguence

{2207

(223> Description of Artificial Sequence: Primer

<400> 135

geactegtce pagggoaaag gaatage 27
<2107 1386 '

211> 24

<212> DNA

{213> Artificial Seguence

(220>

{223> Description of Artificial Seguence: Primer

{400 136

tgtgctggea attgaaccca ggac 24
210> 137

211> 22

<212> DNA

<213> Artificial Sequence

<2207

{223> Description of Artificial Sequence: Primer

{400> 137

ctactigtet gtgetttett cc 22
<210> 138

Qi 21

(212> DNA

213> Artificial Seguence

{2207

(223> Description of Artificial Sequence: Primer

(400> 138



ctcgacicgt ccciattage caacage

<210> 139

Qi 21

{212 DNA

{213> Artificial Sequence

220>

{223> Description of Artificial Sequence: Primer
{400> 138

tcagagecag fgrageccice agicage

1/44

27

27



