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 procegssfor piegucing the antibody.
BACKGROUND ART Glypican 3 (GPC3)is a member of the family of
heparancsuftaie:-proteoglycansopresgatamtherasifacef erlls: it hasbgen
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 (amizady<depaendentcellular cytotoxicity)
activity and CDC (complement-dependent cytotoxicity) activity (WO
2003/06883)e Farthermoren because=GRC:s tleavedin the addywand
secreted into the blood as a soluble form of GPC3, it has been suggested
glthat cancetr cantbgydiagnadsed using amantibddycthatears detect thely) in
soluble form of GPC3 (WO 2004/022739, WO 2003/100429, WO
wh2004/0¥88870)xWhencdeveldping anramticander agent thad ytitizgs:hdent
antibody cytotoxic activity, preferably the antibody used will have a high
celevelefABECasivitg i Theréfdi€Can lantic@ha8@ntibody withld high level
of cytotoxic activity has been demanded. Modification of antibody sugar
PrENERS afeoknGWie il @hihante dtsDECadivity. For example, WO
99/54342 discloses that ADCC activity is enhanced by modifying

BACKGROUND ART

Glypican 3 (GPC3) is a member of the family of
heparan sulfate protecglycans present on the surface of
cells. It has 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 (antibody-
de@endent 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 scluble form of
GPC3 (WO 2004/022739, WO 2003/10042%, WO 2004/018667) .

When developing an anticancer agent that utilizes



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 sugar chains that do not contain a-1,6 core fucose by producing
aHﬁﬂS@@?0@$ﬂb¥§§gEa%@tyﬂ%Q@ﬁq%%%9E§E§§S@Q@%m%gyﬁwg]used
sugar chains having bisecting GIcNAc. However, an anti-GPC3 antibody
wWvith enhancgd -ARCC activity duedostigar ehaindmodifieation:has-pot 5,
been disclosed so far. DISCLOSURE OF THE -INVENTION The present
a flisclostirs provides-an, apti~GP G 3 ranfibody-composition-with, gnhanced
ADCC activity caused by the alteration of the sugar chain component
a thereof; aswell asanproesss fasproducing such an antibody. After
various investigations, the inventors have discovered that an antibody
targeting: GPC3 withrsugar chainsJackisg@xl,6.005e fucosehavesahigho
level of 2 cytotoxic activity. Thus, the present disclosure provides an
eaht:GRC3 antihdbdy campositiog wherein the sugaechaino companert of
the antibody has been altered, and more specifically, an antibody
detempositiontith-a fredter draction of fucosetdeficient apti«GRC3 ving
antibodies. The sugar chain-modified anti-GPC3 antibody composition of
athel Ipresent disoiosule hasrma. high tevel of cytotoxidiactivity - aneitherefore
is useful as a cell growth inhibitor such as an anticancer agent. The
dpresknt disciosure ARoprevitdes aprocess foyupradacingancamt:GFO03 ng
antibody composition wherein the sugar chain of the antibody is modified,
teemprisingrthe stepshfdntreducing asreteic acidrendoding thegar
anti-GPC3
chains. WO 02z/31140 discloses producing an antibody

having sugar chains that do not contain o-1,6 core fucose
by producing that antibody in YB2/0 cells. WO 02/78255%
discloses an antibody with sugar chains having bisecting
GlcNAc. However, an anti-GPC3 antibody with enhanced
ADCC activity due to sugar chain modification has not
been disclosed so far.

DISCLOSURE OF THE INVENTION

The present disclosure provides an anti-GPC3
antibody compesition 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 various investigations, the inventors have

discovered that an antibody targeting GPC3 with sugar

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



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 reduced capability of adding fucose to sugar chains is a cell
lacking a fucose transporter. Thus, in a first aspect, there is provided an
canti-ghpican; 3 antibedy compgsition h@@@@%’@a@nﬁr@@pgg HAYING: R i des
heavy chain variable region comprising CDR1 having the amino acid
= gequencesset forhin 1REQ IPANG-25,:CDR2 having the-:amingacid chain
sequence set forth in SEQ ID NO: 26, and CDR3 having the amino acid
cseguence: setforthein5ER HIINO 124 Whereinthe-sugar chaill more
component thereof has been modified. 3 In a second aspect, there is
speavided-an anfi-glypisant :3antiboshrgorpesiton ¢amprising ag-antibody
having a light chain variable region comprising CDR- having the amino
faeid: sequercersetderh i SEQ EhNQ:i5, COR2 havingihe agiino acid
sequence set forth in SEQ ID NO: 46, and CDR3 having the amino acid
s seguendesset forth i SEQ K NO: @0, wheteinidbe ysugatiebait:ion of the
component thereof has been modified. In a third aspect, there is provided
par antisglypiean Ssanttbodyscampasition whetein the anthadyiof thetfitstity,
aspect further has a light chain variable region comprising CDR1 having
athe ammosdcidseguence setlforth ir SEQ 1D NOwAS;, CDRZ2-havimg theeh as
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 having the
aaming- acidrsegueage set forth in SEQ 1D NO: 60. In a fourth aspect, there
is provided an anti-glypican 3 antibody composition comprising an
antibGlyehaving arttfeavy schain vadablesegioncof ahyore of(Da@yy(1far
heavy chain variable region comprising the amino acid sequence set forth
PirCSROUMING: 84nY(2) @ Heavy ehanoririablereiort éomprsingahe the
amino acid sequence set forth in SEQ ID NO: 82;
sugar chain of the antibody 1s 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 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 amino acid seguence set forth in
SEQ ID NO: 25, CDRZ having the aminc acid seguence set forth
in SEQ ID NO: 26, and CDR3 having the aminc acid seguence
set forth in SEP ID NO: 27, wherein the sugar chain

component thereof has been medified.



(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 ID NO: 84; (5) a heavy chain
variable region comprising the amino acid sequence set forth in SEQ ID
NO: 85; (6) atheavy chain varjable cegion comprising-the-amine-acidh) ypican
sequence set forth in SEQ ID NO: 86; or (7) a heavy chain variable region
3 campiisingthe arping-acid seauence:setforth in SEQ IRDNO:E7y ;wherein s ght
the sugar chain component thereof has been modified. 3a In a fifth aspect,
cthere is-provided-an agti-glypieas 3 1 antipdyreompesition,Camprising @ ac:id
antibody having a light chain variable region comprising the amino acid

sseguense seftfofthrinrSEQ IBINO 192 nuherei thecsugat£haiy the amino
component thereof has been modified. In a sixth aspect, there is provided

aaiptoeess:farn cerogecingcan anti-glygicart® antibodys usinga celk whereinmg the
a gene encoding the anti-glypican 3 antibody as defined above has been
amtroduceddntd saadicelt havingireducach capabitity afbadding fitcoseiterein the
sugar chains. In a seventh aspect, there is provided a process for
s producirigean antisglypicart 3@mntibedy, domptisipg the steps eaf:
introducing a gene encoding the anti-glypican 3 antibody as defined
above inte atcell:havirgreduced capability ofraddingdueosestotsugat ypican 3
chains; and culturing the cell. In an eighth aspect, there is provided an
aafticarder cighavingas its actveringredientthecantibody Tomposition aspect
according to the above. BRIEF DESCRIPTION OF THE DRAWINGS
Trigure 1 dhowsithellsasic stractoreveiNahcosites linked sogarichiais; CDRL
Figure 2 shows ADCC activity of a chimeric antibody when HepG2 cells
hafe faggéted WBiHg Bumah peFiphierdl bloote incrioeytesi(PBNIQ); ID NC: 45,
CDRZ having the aminc acild sequence set forth in SEQ ID NO:
46, and CDR3 having the amino aclid seguence set forth in SEQ

ID NO: 60.

In a fourth aspect, there is provided an anti-glypican
3 antibody compositicn 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
(2) a heavy chain variable region comprising the amino acid sequence set forth in SEQ [D NO
(3) a heavy chain variable region comprising the amino acid sequence set forth in SEQ I NO:
(4) a heavy chain variable region comprising the amino acid sequence set forth in SEQ 1D NO:
(5} a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO:
{6) a heavy chain variabie region comprising the amino acid sequence set forth in SEQ ID NO:
or
(7) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO:
wherein the sugar chain component thereof has been modified.

3a
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87,



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
antibodies when HuH- 7 cells are targeted using human PBMC; Figure 5
shows normal phase HPLC chromatograms of sugar chains modified by

agalagtosyl %ﬁ%@r@e@@@lﬁf!mﬁh@ﬁéb%ie@ﬁ@vpdghpéqg%ﬁgiby?ﬂ; Qan 3
or

cells and by CHO cells; Figure 6 shows the predicted structures e

= O) ANd SEQPFUCPeaks shawnin Figured; apd figwre 7,8hQWSas 1ignt

differential scanning calorimetry (DSC) measurement plot for the

caatibodies produgceddayi bF- Kengellsdayand by GRHOcellsdby DETALED. et
DESCRIPTION OF THE INVENTION The present invention features an

f aptiHGRE3 smtibody eompositiemwhergin thessugay-chaim sempenentefer «
the antibody has been modified. It is known that the structure of the

t Begarcchai knked:to amantibedy.has a significant effect on the
expression of antibody cytotoxic activity. Sugar chains that is linked to an

antibody include Neglycosisiestinked:sugas chainspwhichdate aftachedde s for
nitrogen atom on the side chain of an asparagine residue on the antibody
pmotbcuie); @nd:0- glycobsidevinkedrsugarchains; avhictsaresattached 1Q awherein
hydroxyl group on the side chain of a serine or threonine residue on the
aantibody nwlecule ibhe preseatrinventionod issfocusedsort theopresense ate fined
absence of fucose in an N- glycoside-linked sugar chain. Figure 1 shows
athevsasie struchrerof Naytycodidesdinkéd sugas zhdins-attdchéditolary reduced
antibody. As shown in
capability of adding fucose to sugar chains.

In a seventh aspect, there is 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 eighth aspect, there is provided an anticancer

drug 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 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



the IgG basic sugar chains (1) and (3) of Figure 1, the N-glycoside linked
sugar chains have a basic structure (core) wherein one mannose (Man)
and two N- acetylglucosamine (GIcNAc) moieties are linked by 3-1,4
linkages [-Man PI1-4G1cNAc 3I-4GIcNAc-]. The "GIcNAc" on the right side

wheof tHe:Btrlictureliscalled the reduciag wntranditheaMarBign:the left side
of the structure is called the non-reducing end. When a fucose is linked to
the Feduoirg éndibusudiNékes thievform of Anaas tihkage betwaemthdgut-
6-position of the N-acetylglucosamine at the reducing end and the

7 depdsitieref therfaedsel O ithe diveratandBifthe sugar chain shown in
IgG basic sugar chain (2) of Figure 1, in addition to the aforementioned
two Sugarehdins hones Nracargluedsaminet (G 1 sNASmbRIy /inked to
the non-reducing end of the basic structure (core) via a 31,4-linkage. This

suggge oh NLacetPoilicosamimy (BUENASNS Thlled aPBiskEfgNed from
acetylglucosamine. "A sugar chain having a bisecting

anLaestifgfuctBaniine Ban BeAHOGly&usidelinkedstiga? @iginy CHO
N-glycoside-linked sugar chain, and it is formed by transfer of

ce NLgcetylglucosamine to the sugar chain by N-acetylglucosamine
transferase 1l (GnTIIl). The gene 5 encoding this enzyme has already
beef LHMEd, And BB the AnARE Aefi'Wyuehss ahd the ntteotide © (Y
sequence of the DNA encoding the enzyme have already been reported

ang\EBP Yatapase LREEESSIBN D13788)) /M thé présent invention, the
antibody composition with a madified or, altered sugar chain component
(sughr Bhain-mchifAEaritisody Confipostton) TERIE 1 gh SREEIAN S Y

composition having a sugar chain ¢ mponent};[g%tiggfe&g&%@g by FT-

(D3I S OSSN Broduced by d o™ -+

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

DETAILED DESCRIPTION OF THE INVENTION

The present invention 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-
glycoside-linked sugar chains, which are attached to a
hydroxyl group on the side chain ¢f a serine or threonine

residue on the antibody molecule. The present invention



cell serving as a reference standard. In the present invention, one may
determine whether the sugar chain component has been modified or not
by using as a reference standard the antibody composition produced by
a host cell serving as a reference standard. If an antibody composition
ishdsassgdr chainlcenponent cifferentiremrthe antibddy: cempositien N-
from the reference standard, that antibody composition is considered as
glacantibedylcorpdsitiogavithcamodified sugar chain component. The
host cell serving as a reference standard in the present invention is CHO
DG4#icelir EHO BG4 célhearrbe iobtained cforn examplél -from toes ide -
Invitrogen Corporation. Examples of an antibody composition with a
LimbdifiedusegarahalmeomponehtEicltide Hfor exdrmpledan arftibodiown in
composition with an increased ratio of fucose (e.g., a- 1,6 core
thigcod S8 -deficieht Antibodiesdn iife ditibodly® dompedition aadantantiboely
composition with an increased ratio of antibodies having an attached
N-gisectingiNeacetiifiitosafine (CRNAR) ethe ahtibddy Cofriposition i a
preferred embodiment of the present invention, the antibody composition
{qfaeea higfkeF fatfo 6Ffuch3s detRierf antibadies fith the antibody
composition used as a reference standard. Because some antibodies
aqehveld pRFRIRFBERE ghrebsiifecdudir ER&ihg SthaFacddertgficieit dntibotly
of the present invention encompasses not only antibodies wherein no
LifikesEs aktachRdPoiit&iso dhtibbdies rdtefrrthe numiber GHfaldse’ on

moieties attached to the antibody is reduced (an antibogg having at least
nty.

Elhe" e ioré StGaP Enaing vittersinticsselis not présknfie 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-
ilinkage between the 6é-position of the N-acetylglucosamine
at the reducing end and the l-position of the fucose. On
the other hand, in the sugar chain shown in IgG basic
sugar chain (2) of Figure 1, in addition to the
aforementicned two sugar chains, one N-acetylgluccsamine
(GlcNAc) moiety is linked to the non-reducing end of the
basic structure (core} via a B1l,4~linkage. This type of
N—acetylglucosaminé (GIlcNAcg) is called a "bisecting N-
acetylglucosamine. "A sugar chain having a bisecting
N-acetylglucosamine can be an O-glycoside-linked sugar
chain or N~glycoside-linked sugar chain, and it is formed
by transfer of N~acetylgluccsamine to the sugar chain by

N-acetylglucosamine transferase III (GnTIII). The gene



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 composition with a modified sugar chain component of the
enGRaBHion S Af MHBYEE chhposilisR Aith Bf fitredsdtbratioddtd both
fucose-deficient antibodies, for example, then the antibody composition
Ehgyigthe e nifeifie dSStgar RR&InEsn e nt B the Pre SentIREIRISTE nidy
contain both antibodies deficient in fucose and antibodies not deficient in

theddle, ButthdicverdiPfats eraftiDoa defithitih fRB8e WilPBE Higher

thanin 7 the antibogloz composition_produced by the host cells serving as

(NGHEfétBREE 88MhdA .%%%8@&%&\7&%6?1' is not particularly limited to a
specific ratio of fucose-deficient antibodies in the antibody comgosition
orth B g6 OF At e AT nt e Ot S bR TOE o o

. but preferably the ratio is not less than 20%, more preferably not less
W Bl PR ARA TSt orRIET BB ot TR h & 808, TRAESTRER N B an
is.not particularly limited to. a specific ratio of bisectj
Chﬁlj-ﬁlc_é‘%}léﬁfil %Ca%/m?nr&é d)eddy acr?%B‘B&i%% %nl%%gjanﬁ%%onﬁgry%o?nopoaéﬂion
having a high ratio of bisecting N-acetylglucosamine-added antibadi f
P e UG  Bit BroTarABly the 150 (Shit oS PbeBOTh. e

. preferably not less than,50%, and. most preferably not.less no 0/%T e
Shdehe it atan gl d g dib kg AR

-<SNERSL eI cr s chusy merocs ooun (o ose

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 chaln component
different from the antibody compesition 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 cell. CHO DG44 cell can be
obtained, for example, from the Invitrogen Corporation.

Examples of an antibody compesition 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



produced by expressing the anti-GPC3 antibody in host cells either
lacking capability or having lower capability to add a-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
coopeeducedrfueose tnansferaSeativity;ostadltsawitid towerfutaseeased
concentration in Golgi bodies, and the like may be used in the present
raihvention. Mdretspetiicalhs vexamples of hestroetls inchsde: fatanyeloma
YB2/3HL.P2.G11.16Ag.20 cells (abbreviated as YB2/0 cells) (preserved
acas RICOICRE 216623, APV NGockoot CHO cells 1(Ww0y02/31140); Lecl3 .
cells (WO 03/035835) and fucose transporter deficient cells (WO
2005701 7155)cAs bsed herdirthegterm tflcddestransporter deficieriticell’
refers to a cell in which the quantity of fucose transporter in the cell is less
thhaATiy hbAdsl cOIRD oF ficbse thahspertérifahetionis btenuatethdys o
an abnormality in the fucose transporter structure. Examples of fucose
defarishorter defidiemelis nidya indliide, dorekmable BB Telld Whevsind
the fucose transporter gene is knocked out (hereinafter called FT-KO
asoellsy IhGSSWhEreHt PpaftdF the fucose transporter gene is either lacking

or mutated, those deficient in the fucose transporter gene expression
systéifi SAF theBe THE RIS detjidnée Bi-theederievesdoding the
Chinese hamster fucose transporter and the amino acid sequence

9hhersdF Are SHERS IFSEED NES 1Dechrrrre fbshesively bredver

it is possible to, obtain the fucose transporter deficient cell of the present
tQﬁvaﬁﬁﬁﬁﬂﬁn&nventlon 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 composition with a modified sugar chain
component of the invention is an antibody composition
with an increased ratio of fucose-deficient antibodies,.
for example, then the antibody composition with the
modified sugar chain component 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



RNA interference (RNAI) by utilizing the nucleotide sequence represented
by SEQ ID NO: 126. RNAI refers to 9 the following phenomenon: when
double stranded RNA (dsRNA) is introduced into a cell, intracellular
MRNA matching that RNA sequence is specifically degraded and cannot
thbe axprdssed ascanprotéini NormakhddsRNALy uséd: wittsRNAE 10Ut the
present invention is not limited thereto and, for example, double stranded
seRNixfprmed:byr séf-cemplementarz sifigle StramdedRNAIMdleveies tan
also be used. With respect to the regions forming the double stranded
i smiotdcuie the proleculs Maynbé dduble strapted irf &l regiohs, erfmay be
single stranded in some regions (for example, one or both ends). The
Tugresentipbéntontis Aptlirited-&sa spedific length-orthE cligBrRINA Lised
in RNAI. The length of the oligo-RNA in the present invention can be, for
wigkamplei 3o 180D badés {61 fre 1000 bplifardoubld B dadsd of the
molecule) , preferably 10 to 100 bases (or 10 to 100 bp in a double
Pr&f@iedmBRItUiE)" antthodt préRF; 15%695'hu5e8 (15t3'25 bpiia
double stranded molecule); however, a length of 19 to 23 bases (19 to 23
thgRincd douBretstratiRtholiRe e N 5" esfedally srferft. THed most
aforementioned RNAI process utilizes the phenomenon wherein dsRNA
Pr&orTRingof Hoth s&fse RREPand ntisense RNA homologous to a

specific gene will destroy the homologous part of the transcript (NRNA) of
that §&ife PESRRALCOrPEEPDRAMG tdThd 8htild%eliehdd bf the fitdded =°
transporter gene may be used, or shorter dsRNA (for 10 example, 21 to

& FPhg) dorrespontingth part6fthe Sedlience et ieramg Rradded

siRNA) may be used. The . " . .
antibodied in the antibody composition having a high

ratioc of bisecting N-acetvliglucosamine-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 skilled 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 «-1,9¢ core fuccse.

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



dsRNA can be directly transferred into the cell, or a vector producing
dsRNA can be prepared and transferred into a host cell, and the dsRNA
can then be produced within the cell. For example, all or part of the DNA
encoding the fucose transporter gene can be inserted into a vector so

1ovhat irlormsan-inveded repeat sequenssl candthat ¥vegtongan then he ke
transferred into a host cell. The RNAI procedure can be carried out in

mapceerdagea with the deseripiians imtherfolaming raterences: Fireiks6tiy,
al., Nature (1998), 391, 806-811; Montgomery M. K. et al., Proc. Natl.

exAealeSch A £1998),195; 1650246507 tTimpdnsda, et al., Nature
(1998), 395, 854; Sanchez A. et al., Proc. Natl. Acad. Sci. USA (1999),

YBDH3E049-H054] Misguitta Q. etall,sProsbNatvAecad: Sc.sUSBA1999)x196;)
1451-1456; Kennerdell J. R, et al., Cell (1998), 95, 1017-1026;

(pYWeaterhausea®. MTECalHrod.adat). ACHY BEIL WSA(HO098), B cells
13959-13964; and Wianny F. et al., Nature Cell Biol. (2000), 2, 70-75.

(WFheddcdsedransporter deficiéntcelBdbiained by3the RNAI procedare
may be screened as indicated by the fucose transporter activity.

t r Soraening can afsocie rcarrisgidut bdgeddthéGiahsekiption and
expression of the fucose transporter gene indicated by Western blotting
or NbgtheaeBlottinee 1n Ar-stiboelyviti a diseeting N apetylgiucosamine
(GIcNAc) added to the sugar chain can be produced by expressing the

de fAF-GPC3 aptibody infa hesticellhavil! tHe capesiity t6 forfitiabisdering ©
N-acetylglucosamine (GIcNAc) structure on the sugar chain. A method for

fuprodticiipaP BATBGTY With Blbisceting NaackligluEssamine-addtidugar
chain is already known

cells, or fucose transporter function is attenuated due

to an abnermality in the fucose transporter structure.
Examples of fucose transporter deficient cells may
inciude, for example, those cells wherein the fucose
" transporter gene is knocked out (hereinafter called FT-KO
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 sequénce of the gene encoding the Chinese
hamster fucose transporter and the amino acid sequence
thereof are shown in SEQ ID NOS: 126 and 127,
respectively.

Moreover, it is possible to obtain the fucose
transporter deficient cell of the present invention using
RNA interference (RNA1) by utilizing the nucleotide

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



(WO 02/79255). The host cell having the capability to form a bisecting
N-acetylglucosamine (GIcNAc) 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.
thEhéreldrey an@niibGRAB=amibody haningauibiseciinganded RNA
N-acetylglucosamine-added sugar chain can be produced using a host
(ded@Néontaming:botharrexpression avectdrlwith. DiNds erddding Gnikiand
an expression vector encoding the anti-GPC3 antibody. The DNA
magrdodigg Gl Raldd theagerrecencotlingptheiahticG PE3 ahtibodyeandoth
be present on the same vector or can be present on different vectors.
capneotheb method fordacreasing the eatolof fucdserrdefitient aRtbodies oped
bisecting N-acetylglucosamine- added antibodies in the antibody
wigdmpbsifion o evehsethriratio of Hoseantibsdiestin Handdmposition
by purifying the fucose-deficient antibodies or bisecting
Lhig ety Ighitosarminesaddat antivbeies! & 2 St SAginfaialysis B&d bey
. carried out by any methods known to those skilled in the art. For
5 CaxarPIEP SEIRTHr thair éary bé rélbasedifmtai afibcy bye fe&dtihgithe©
antibody with N-glycosidase F (Roche) and the like. Then the sugar
becrafisican Beé deshfted@ 85 soli® phseSdrhensn sy dtelfdisseiouble
cartridge (Shimizu Y. et al., Carbohydrate Research 332(2001), 381- 388)
StdgtRRTatbd & dfied A AiforeStelt 1A RitA 2 atfinSpyrties
(Kondo A. et al., Agricultural and Biological Chemistry 54:8(1990), .
alzliééeﬂ%hs Th@j?eg‘@é(ntb% R fr%?ﬁﬁ{bdﬁﬁud&ﬁarﬁ%es@%? théms

f(PA sugar chalns) by solid phase extraction with a cellulose
or examplie, ohe or both ends). The present invention

is not iimited teo & specific length of the ¢ligo-REA 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 molecuiej,
and most preferably 15 to 25 bases (15 to 25 bp in a
double stranded molecule); however, a length of 19 to 23
bases {19 to 23 bp in a double stranded molecule) is
especially preferred.

The aforementicned RNAL 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 corresponding to the entire sequence of the fucose

transporter gene may be used, or shorter dsRNA (for

10



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 (ODS) column.
The PA- sugar chains thus prepared may be analyzed by two

exlimensionalimapping wiizing-a-campivation gf teyerse phaseHRLC
analysis with an ODS column and normal phase HPLC analysis with an

s afnisecolunamalie sugaychain-modified anti-@RO3 antibody ofdhe . The
present invention is not limited to any specific antibodies, provided it

ddunds ©:EPE3. Rieferahly, a hinding io-GRPC3ean baspesific., Praferred
anti-GPC3 antibodies of the present invention include those antibodies

vahatchaverthe complemeRtarity: datesmining 3 region {EDR):segtieneeqd
~ shown in Table 1 below. Table 1 Antibody CDR Amino acid sequence

118EQ4DING L MEIB3(H):ECDRLNYAMES CRR2ZANNNG DR BYYERIVKD
6 CDR3 QGGAY 7 M3B8(H) CDRI TYGMGVG 8 CDR2
wWINIMW Y DAK YEN SD LK S 9 e BIRJIMGLAWFAY 1k M1 HFL(H) CDIRE
IYGMGVG 11 CDR2 NIWWNDDKYYNSALKS 12 CDR3 IGYFYFDY 13
erMBRBI(H) CDR1 GWiMH 14=CBR2AIY PGNSBTNYNQKFKE: 25 t6GBR3nto
SGDLTGGLAY 16 M6B1(H) CDR1 SYAMS 17 CDR2
a NNSNBGTTYYPOTMKDEIgms an inverted repeat seguence,
and that vector can then be transferred into a host cell.
The RNAL 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 (19%8), 95, 15502-15507;
Timmons L. et al., Nature (1998), 395, 854; Sanchez A. et
al., Proc. Natl. Acad. Sci. USA ({(1999), 96, 5049-5054;
Misquitta L. et al., Proc. Natl. Acad. Sci. USA (19899},
96, 1451-1456; Kennerdell J. R. et al., Cell (1998}, 95,
1017-1026; Waterhouse P, M. et al., Proc. Natl. Acad. Sci.
USA (1998}, 95 13959-13964; and Wianny F. et al., Nature
Cell Biol. (2000), 2, 70-75.

The fucose transporter deficient cells cbtained by
the RNA1L procedure may be screened as indicated by the
fucose transporter activity. Screening can also be .
carried out based on the transcription and expression of

the fucose transporter gene indicated by Western blotting

or Northern blotting.
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CDR3 HNGGYENYGWFAY 19 M10D2(H) CDR1 SYWMH 20 CDR2
EIDPSDSYTYYNQKFRG 21 CDR3 SNLGDGHYRFPAFPY 22 L9G11(H)
CDRI SYWMH 20 CDR2 TIDPSDSETHYNLQFKD 23 CDR3
GAFYSSYSYWAWEFAY 24 GC33(H) CDR1 DYEMH 25 14 CDR2
ALDRKTGIDTAYSQKFKG:26 CHRSPFMINT X 2768CLT(H)CBbRLine
INAMN 28 CDR2 RIRSESNNYATYYGDSVKD 29 CDR3 EVTTSFAY 30
(GGCHA4(H)=CORE ASANMN3E1CRR2 RIRSKSNMY ALY YADSWEEI3RY
CDR3 DPGYYGNPWFAY 33 GC199(H) CDR1 DYSMH 34 CDR2
eAWINTELGEPTYARDEKGES 3 @6DRBIOZ6 BC202¢HICORLIL having
TYGMGVG 8 CDR2 NIWWHDDKYYNSALKS 37 CDRS3
tHAPRMNIOYE GFFAR3E MUBB3(DICBRE KSSOSEEDSDGKFYPNEgYL ne
CDR2 LVSKLDS 40 CDR3 WQGTHFPLT 41 M3B8(L) CDR1
{RASODINRYLSUICDR? RANREVD#3 €BR3LQCDEFPPWT 44
M11F1(L) CDR1 RSSQSLVHSNGNTYLH 45 CDR2 KVSNRFS 46 CDR3
SQSTEHYPWPd7for 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 chain 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 &nTIII
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-acetylglucocsamine-
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.
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M5B9(L) CDR1 RSSKSLLHSNGITYLY 48 CDR2 QMSNLAS 49 15
CDR3 AQNLELPYT 50 M6S1(L) CDR1 KASQDINKNII 51 CDR2
YTSTLQP 52 CDR3 LQYDNLPRT 53 M10D2(L) CDR1 RASHSISNFLH
54 CDR2 YASQSIS 55 CDR3 QQSNIWSLT 56 L9G11(L) CDR1

RASESMEY ¥ SLMQDIVSDR2-GASPYES: 58 iCRRSRQASRKMRYT 59
GC33(L) CDR1 RSSQSLVHSNGNTYLH 45 CDR2 KVSNRFS 46 CDR3

me SQNEHYREF60: & CLiA(k) EPRE KSSKSLLRSNGNTYLNGL SRR 1 e,
WMSNLAS 62 CDR3 MQHIEYPFT 63 GC194(L)1 CDR1

a REEKSIHHSYIDHA Y64 £:DR2 LMSKHEADS 4th CDRIACRNLELPPT 65
GC194(L)2 CDR1 SASSSVSYMY 66 CDR2 DTSNLAS 67 CDR3

reQQWSS YRS 68 tGB499(Ly CDPRI-KSSQSIHLIHSBEKT FLi:69£DRA G
LVSRLDS 70 CDR3 CQGTHFPRT 71 16 GC202(L) CDR1
thRSSGSIVHINEN TYLE E72;:CDRRANMBNRES 46 GRR3 FQESHYPWT id

phgie extraction using a cellulose cartridge (Shimizu Y.
et al., Carbohydrate Research 332 (2001), 381-388),
concentrated and dried, and fluorescent 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 OBS 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

antibodies that have the complementarity determining
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The antibodies with the CDR sequence listed in the above table have a
high level of cytotoxic activity. The antibodies with the CDR sequence
listed in the above table recognize epitopes of amino acids 524-563 on
GPC3. Because antibodies that recognize epitopes of amino acids
req224r563 haye ahjab ievel efeviatoxic activity, theyanewpreferred as the
anti-GPC3 antibody of the present invention. In one preferred
Tahembodiment of the present invention, the antibody composition having a
modified sugar chain component of the present invention is characterized

anBYpexhibiting entanced >Gackvity 3 dhepresent jnvention, wbether
the ADCC activity is enhanced or not may be determined by comparing
v1 thesARCC activitypefithe | antleady composition of the pfesent invention
with that of the referencg standard antibody composition. If the antibody
composition of theypresdrt inventonshewsiigher ADCE activity than the
reference standard, the ADCC activity is said to be enhanced. ADCC
activity can be prgasuared oy @method known to thoseiskilled in the art,
for example, by mixing the anti-GPC3 antibody with effector cells and
Mteggeticells, 17 |amdthen detemaining the level of ADCQ. More specifically,
mouse spleen ¢ells, human monocytes isolated from peripheral blood
(PBMC) and barepmarropwamethetikexanbeuised as the effector cells
and human cells expressing GPC3 such as human hepatocellular
carcinoma cellinekiH-canrherpsed as the target cells.g First the target
cells are labeled with 51Cr, anti-GPC3 antibody is added, the cells are
mimeubaied, and itheyk effectorcpelisan a suitable ratio to theitarget cells
CDRZ | NIWWNDDKYYNSALKS 12
CDR2 | IGYFYFDY 13
M5B9 (H) CDR1 | GYWMH 14
CDR2 | ATYPGNSDTNYNQKFKG 15
CDR3 | SGDLTGGLAY 16
M6B1 (H) CDRL | SYAMS 17
CDR2 | AINSNGGTTYYPDTMKD 18
CDR3 HNGGYENYGWERY 19
M10D2 (H} CDR1 | SYWMH 20
CDRZ | EIDPSDSYTYYNQKFRG 21
CDR3 | SNLGDGHYRFPAFPY 22
L9G11 (H) CDR1 | SYWMH 20
CDR2 | TIDPSDSETHYNLQFKD 23
CDR3 | GAFYSSYSYWAWFAY 24
GC33 (H) _ CDRL DYEMH 25
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are added, and they are incubated together. After incubation, the

supernatant is collected, and the ADCC activity is measured by counting
the radioactivity in the supernatant. Anti-GPC3 Antibody The anti-GPC3
antibody can be prepared by a method known to those skilled in the art.
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CDR3 SOSTHVEWT 47
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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

toxin attached

to the ant

aspiad

it GPC3 antibody. Therefore, t

qagliveriserape, chemotherap
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GC33 (L) CDR1 RSSQSLVHESNGNTYLH 45
CDRZ KVSNRE'S 46
CDR3 SQNTHVPPT 60
GC179 (L) CDhRL KSSKSLLHSNGNTYLN ol
CDRZ WMSNLAS 62
CDR3 MORIEYPFT 63
GC184 (L} 1 CDR1 RSSXSLLHSYDITYLY 64
CDRZ OMSNLAS 49
CDR3 AQNLELPPT 65
GC194(L}2 CDR1 SASS5VSYMY 66
CDR2 DTSNLAS o7
CDR3 QUWSSYPLT 638
GC199 (L) { CDR1 KSSQSLLHSDGKTELN 69
CDRZ LVSRLDS 70
CDR3 COGTHFEFPRT 71
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days. In addition, a suitable vehicle can be used upon immunization with
the sensitizing antigen. After the mammal is immunized in the above
manner, and the desired antibody level is detected in the serum, the
immune cells are collected from the mammal and subjected to cell fusion.
GOPIEEN GElls arg especialkee preferred dmmine cells farcell fusion.
Mammalian myeloma cejls are used as the partner parent cells to be
fuséd with the imame cellsy Kigewh cell ines suitable Tor gise as the
myeloma cells include, for example, P3 (P3x63Ag8.653) (J. Immnol.
(I979) 123, 1548-155D), [Rxbaigdlrl (Current Topics m3Microbiology
and 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 Eraths Shdelalwdcknmyaok:Metheds (1.980) 85s1-2d)i91% e
(Trowbridge, I. S. J. Exp. Med. (1978) 148, 313-323), R210 (Galfre, G. et
arally Nature1d 9% 9)27 4 1315433) vEhe egll tugiontefihe imauneicells anghe
myeloma cells basically can be carried out in accordance with a known
armmethod; for example [ibeanethed glesarked by Kehlerandh Milsteifre
(Kohler. G. and Milstein, C., Methods Enzymol. (1981) 73, 3-46) . More
raspesificathndhe cell fysioncan be cattiedouifodexample; iBaon GPC3.
conventional liquid culture medium containing a cell fusion promoter.
Beexamples of the celbfsidnapromatingrchemieals tnghade Holpethylenecids
glycol (PEG) and Sendai virus (HVJ) and the like. If desired, a
5suphleinénrtakagerit isyich aswdimethy| csutfoxideiandetheiliketpay beey are
added to increase fusion efficiency. The ratio of immune cells to myeloma
poellsrred 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 ADCC activity. In the present
invention, whether the ADCC activity is 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. If the
antibody composition of 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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21 may be established arbitrarily. For example, setting the ratio of
immune cells with respect to myeloma cells at 1- fold to 10-fold is
preferred. A conventional liquid culture medium used for culturing these
types of cells, such as RPMI-1640 liquid medium, MEM liquid medium, or
and@nether, liguidongdivm suitakle ferthe grawthaidhe myeloma cell line

may be used as the liquid medium in the cell fusion procedure. A serum

spSHpplement such asfetalcalfserami(reS) sanalsabe vised degether. In
the cell fusion procedure, specified amounts of the immune cells and

is @ma cellg ape thosawghly nixedin thedigoid gulureonedivay aed and
then PEG solution (for example, average molecular weight of about 1000

tndo 60QQ) thahhas heenheated k-3 ¢E fs:pomrally-addedsald human
concentration of 30 to 60% (w/v) and mixed to allow for forming fused

ceTels dwbridemas) Naxt3a suitdble figuidreatiuies paedivmiiswdded and
centrifuged to remove the supernatant. By repeating this procedure, any

cacgell fusien ehenicalon enfavbrable-far thesgnosdh of byhridomascaret cells.
removed. Hybridomas obtained in this manner are selected by culturing

Fi. them itha coavertionad liuid sekecliel aledium i shich ‘a5 HATMediGRT G
culture medium containing hypoxanthine, aminopterin, and thymidine).

anClliorng ins thel 8AT, medaine ésldontmued forcaibaffie@nt pedod bEtime
(normally a few days to a few weeks) until cells other than the target

e f fiylridomas: (non-fused celid)tdib 22 off: Thenfa cohvertionadimitingl s
dilution procedure is carried out, followed by screening and monocloning

arhylritibrdas thad prddticeahe tangetibatibodyt bugddigon toAmbimnizing a
non-human animal with the antigen to

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 the 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
procedure, 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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obtain the hybridomas as above, desired human antibodies having GPC3
binding activity can be obtained by sensitizing human lymphocytes with
GPC3 in vitro, and then fusing the sensitized lymphocytes with
byimspertalizedn juman-mygioma cells (see Japanese Patent Publication No.
HI-59878). In addition, it is posgsible to admli?%isj%trglre eis(ox] Z%%%“é’nt@%ﬁ%

searansgenis saimathaving e, complets fepeftorre gf purman antioady,

genes to generate cells producing anti-GPC3 antibodies, an

1 shurmams .antibodiemtoGRE3from immoxtalized ¢ !13@? International
Patent Application No. WO 94/25585, \ﬁo 93/12 2%,‘\‘3\%0%&76’ ! afd

1 sWIDh 84/02602] rHiypridogaas, predycingmopaclopal antibodjes, prepared in
the above manner can be subcultured in a conventional liquid culture

suredivbe, andsmaydiel preserved:fana fongHReriqd; of, timeJin liguid r,. the

nitrogen. Recombinant Antibodies The monoclonal antibody used in"the

tapresenhimentiohys agesombinant mpRoglonglantibody, which can. be ost
produced by cloning the antibody gene from a hybridoma, inserting the

cegdme mto awsLitable vectonang 23Jntegrating the veciorinto a,hest cell
(for example, see Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192;

NeR67-L775, 19905 iMdressperificady <the mRNAwencogding.thg. wariable (Y),
region of the anti-GPC3 antibody is isolated from a hybridoma producing
anfhedgti-G O3 amtitbodyv aiRNAacam be isolated psing=a kpowpamethgd 1.
such as the guanidine ultracentrifugation method (Chirgwin, J. M. et al.,

USBibchEMistry (1979) 1875294-5289)yand the AGRGHMethohcess the

(Chomczynski, P., et al., Anal. Biochem. (1987) 162, 156-159) to prepare
Pa{gidFRNASARd dserpregagingbtained by chemical synthesis
according to the amino acid sequence of human GPC3. The
epitopes on the GPC3 molecule recognized by the anti-GpC3a
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 isotope,
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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the target mMRNA using an mRNA Purification Kit (Pharmacia) and the
like. The mRNA can also be prepared directly by using a QuickPrep
MRNA Purification Kit (Pharmacia). Then cDNA of the antibody V region
is synthesized from the mRNA thus obtained using reverse transcriptase.
cDNA can besgyntiiesized psing¢hie aM\eRevdise Transtriptasel de
First-strand cDNA Synthesis Kit (Seikagaku Corporation), and the like.
corAlge the:§5'-RACES method uSiythe 5 -AmpliIFINDERIRAC E- Kit
(Clontech) and PCR can be used for cDNA synthesis and amplification
ser(FidhraamoMaA tétosn Froc INat TR, Sei. USA Pross)t85,:8998-9002,
Belyavsky, A. et al., Nucleic Acids Res. (1989) 17, 2919-2932). The
recaget DNA fragmeht RPpufifie @RORPha PCR praduct @hddigatéd to- the
vector DNA. The desired recombinant vector is prepared by inserting
thoS8 ve @6rET R is HPRSHUERY iIRtEMEL bl 28R thée dested colony is
selected to prepare a desired recombinant vector. The nucleotide
senpilieAcaof the LIt DRATS toRfifited by 8 khbwh'héiid sdth&the

dideoxynucleotide chain termination method, After DNA encoding the V

DX9EGIBA of BHERFGE aNtPEP O &gy 18 obtaifBG YR MHSeri&d fith &%

. expression vector containing DNA encoding the desired antibod;:/

in cERBIBRBTEGIBATE ragior) SFGRBProdictivh bf the AntieSPE3 “Sftibody
used in the present invention, the antibody gene is inserte igto the

ce bk resSioR vettd? do thatitwil He* BkBiessal Undar the tontidf of ar ©4ent

expression control region such as an enhancer, promoter, an the like.

FoR ekt SR B RExpreS8ed by Tranefbmitiy a Rbsfcelfwith tHat

expression vector. }h antibady gene can be _expressed in the host cells
moB&ﬁ%@ﬁW&?D Ee éo'ﬁgt&gé Sniral may[%e i Za o T

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 physiological saline, mixed with a
suitable amountlof conventional adjuvant such as Freund's
complete adjuvant 1f desired, emulsified, and
administered to the mammal multiple times every 4 to Z1
days. In addition, a suitable vehicle can be used upon
immunization with the sensitizing antigen.

After the mammal is immunized in the above manner,
and the desired antibody level is detected in the serum,
the immune cells are collected from the mammal and

subjected to cell fusion. Spleen cells are especially
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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

prafiditioadthemecambinant anfibady:edn be peaduced nétmorly iyrusing the
aforementioned host cells, but also by using a transgenic animal. For

my @kanmple;¢id antivedyu genescantieinsertachmto tireranddle ®f bsgene be
encoding a protein produced specifically in milk (such as goat Q- casein)

futepreparé aifused genesTmen the .DNAf@gmert 25 comainingthiedfused
gene containing the antibody gene is injected into a goat embryo, and the

foembryo siniglented eihcarfenalé goal. Thewdbsiredantibodpean bef' 3

~ obtained from the milk produced by the transgenic goat born from the

(P gvatitplarited withthelemibab -antithe difsprng thérEof 1Fd®hermore,
suitable hormones can be used in the transgenic goat to increase the

P 3 amoaB Bf: rilk Cebrrainthglthie idesirés atifilsothat _Rdprotii€ed by the
transgenic goat (Ebert, K. M. et al., Bio/Technology (1994) 12, 699-702).

ImpyeredrAntibbbieih ddditiohto)the BitidodIEéLas BEscribecPalbVéL aRte1n,
artificially altered gene recombinant antibody such as a chimeric .

C. afififody hurhEiZBE ‘antibody, @nd&ne fike- cart be udéFin'the Pragsritt 1es-
invention for the purpose of reducing the xenoantigenicity to humans.

D Byck ndtified Ghtibodies tah bt prodacedtaccording18 knohntmdthodé:
A chimeric antibod)é can be obtained by Iigating DNA encodingﬁthe

et aftdbody\? Feticn bbtalfied &¢ deséved” dBdve With BRAYNcodythe =
human antibody C region, and

F. et al., J. Imminol. Methods (1980) 35, 1-21), 5194

(Trowbridge, I. 3. J. Exp. Med. (1978) 148, 313-323},

R210 (Gaifre, G. et al., Nature {1979) 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, €., Methods Enzymol.

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

Examples of the cell fusion promoting chemicals include
Polyethylene glycol (PEG) and Sendai wirus {(HVJI) and the
like. 1If desired, a supplementél agent such as dimethyl
~sulfoxide and the like may be added to increase fusion

efficiency. The ratio of immune cells to myeloma cells
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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 conventional method. A humanized antibody, also
ma P eoealled @ sshaped hurtantamtibblly - coripiiseserGBR il BRtibSoE
from a non-human mammal such as a mouse grafted onto a human
ratahtibody ODRIEh&geAeralgéheticestitiitéerirg MethoesTorebtaiing 1-
humanized antibodies are known in the art (see EP 125023 and WO
Lo8/02578) - Wdré spacHiEahE BaBNA setjuefed sesigned to linkthe
mouse antibody CDR and the human antibody framework region (FR) is
cukyHiffesied By PERAkING &s Pritiets A Blukdify 8f SigsHuckeotidRs S -
prepared such that they have overlapped CDR and FR terminal regions
sugihetfiefhdd! désdibetlif e a513388). ¥RY frahEWstkTEibibf the
human antibody to be linked via the CDR is selected such that the CDR
angiihform'd SHitab IR tEBdy Bihditg-Site™ ¥ nELEs ARy HminG acid¥of the
framework region in the variable region of the antibody may be .
my ghBSHuRT S0 tHAtthETeshdped &ﬁaﬁﬁﬁoa%ﬂébhdwm%%ﬁ% Sditabl?

antibody binding site (Sato, K. et al., Cancer Res. %199:2 53, 851-8 6%. A
CehdmBnaritiboty CRGiGTs uded® forthe TIRIYIGT G the ChitheriE antibody

and the humanized antibody. For example, Cyl, Cy2, Cy3, and Cy4 ca
ca B8 B I P bR ER e CR B R el il et

sedin " the

ddition, the h tibody,C regi be modified to | t
£l BF oHUR iy BT AARTDOUN THE Ghiberi AndHaR) Forgares

0] meric anti comprises
ar T D 10 ST ) O DS AL
culture medium, and then PEG solution (for example,
average molecular weight of about 1000 to 6000} that has
been 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
unfaverable for the growth of hybridomas are removed.
Hybridomas obtained in this manner are selected by
culturing them in a conventional liguid 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
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27 other hand, the humanized antibody comprises the CDR of an
antibody from a non-human mammal and the framework region and C
region from a human antibody. Because the humanized antibody has
lower antigenicity in the human body, it is more useful as the active
of ingretient jn thec thevapeuticragent ofthel preseitlinventiony Madifiede is
Antibodies The antibody used in the present invention is not limited to a
camhciel molecule ol antisad\th but it meprbiengn aantibodydragmemtcor a
modified form of an antibody, provided it binds to GPC3 and inhibits the
hylactivibmefs GRE3. Theopresenttingefiiorpalso @ntainpagses bivalewdition
antibodies as well as monovalent antibodies. Examples of an antibody
to fregmant iriclude FalyFlabh2nFe Habid. halidy ddeeFab ahgeaicomplete
Fc, or a single chain Fv (scFv) wherein the Fv of an H chain or L chain is
obliaked tHyea Bulablel figasd. Morsspeeificaihy? 16 produdeaan adntibedygies
fragment, the antibody can be treated with an enzyme such as papain or
hapépsinG8Fa gehe@hesding stichtin aatibbyy fPigmaRecarbe
constructed, inserted into an expression vector, and expressed in a
seBgitablé hogt Bellnggee YSIBRHNSIRS COIMS B8t InInTrhtinek. (£994)
152, 2968-2976, Better, M. & Horwitz, A. H. Methods in Enzymology
therogty 3789 4 762982 REdderRRPresErine S b Be ckthin, Am@%%al, 7ed
Methods in Enzymology (1989) 28 178, 476-496, Academic Press, Inc.,
hupamogy ELoMatHeaS - EFAfMoIBgF LroH0) 12156526631 Rotsseaul9:
et al., Methods in Enzymplogy (1989) 121, 663-669, Bird, R. E. et al.,
H1TIHEEEH (199D) 99825197 AldcFvcan B sbtafhet by JBinittheH

chain V region and L chain V region of | ) ,
GPC3 as an antigen to a transgenic animal having the

complete repertoire of human antibody genes to generate
cells producing anti-GPC3 antibodies, and ceollect human
antibodies to GPC3 from immortalized cells (see
International Patent Application No. WO 94/25585, WO
93/12227, WO 92/039%918, 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 liguid nitrogen.

Recombinant Antibodies

The monoclonal antibody used in the present
invention is a recombinant monoclonal 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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an antibody. In a scFv, the H chain V region and L chain V region are
joined by a linker, preferably a peptide linker (Huston, J. S. et al., Proc.
Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883). The H chain V region and
L chain V region in the scFv may be derived from any antibodies

intges@ibEuhrsin. ARy sitgle-Bfain Hepfide ORiprisind T2 F538%hfinoSee

acid residues may be used as the peptide Iinkerjoinin?aghe V regions.
VanpatEncdting! scBY cah be Sbtained byRiRlitiflg a fragment b PCR  ~

using as a tenlglgate a DNA portion encoding all or a desired amino acid
77 Sgeduihite of thi §6qiees bt BAIA Yenchiing th® ERKin e Fidhain
\' r(ﬁiign of the above-mentioned antibody and DNA encodin% the L chain

vardale| fhaint¥PegiBn Sf thelshveimartiomedahtibaay with aprimar ¢

pair that defines the both ends thereof. Then the fragment.is amplifie
Erafitk a LORThiAth GFINGACERE NG a Peptide’ %qu%rap%etrt%r? §Hd a &?\rﬁg’r

pair which_defines bath ends to be ligated to the H chain apd the L chain.
carghte BRLERESING 565 & pragared™ gt%?(éress%%%r]\ %ctgggontaining

the DNA and a host cell transformed with the.e ssion vector capn be
gua&b]tgti)hgg adebriig & ﬁgus‘ an{ 78 mstiod Th S%F{/gc%lnnbe gbiﬁﬁe -

f h ' . Th '
ax ffom such &, hostacogring fo 3 stndad el Thege angbogee

ffagments can uce taining the gene "thereo

ame manner as deicribeg above and by Zg{{g\yingégtgc%eegxpr?fggq.}ln
e S hresahCiveRlon, the t o Alkoe ‘

gpre en on, f_he tefmeﬁar_lﬁbod'y" so encompasses a fragment
264, ok 3 PG e thE e S0 be Lond o & madied At gdy 19 (e ™
en RS INVARIRR, e fRUM 2 ANHRRHY AR fAcOmARRseR Stich a modified

anfi ogy.

{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 obtained using reverse
transcriptase. c¢DNA can be synthesized using the AMV
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 c¢DNA synthesis and amplification
{Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988)
85, 8998-5002, 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 wvector

DNA. The desired recombinant vector is prepared by

inserting those vectors. It 1is introduced into E. coli
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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
ande @ncantibody ddvinglamantigenskihding esitecthap regognizes ajdifferent
epitope on the GPC3 molecule, or it may be an antibody wherein one
reantigem dinding site recoghizesrGRC8 @niddhe stherantigen fhintdmg site
recognizes a cytotoxic substance such as a chemotherapy drug and
tatelbdeiN®d toxim:dnSdcmacasy, thecytatoxicssubstarmenkillzast directly
on cells expressing GPC3, and specifically lesion tumor cells, and
didappress thegiowth of tumor detismAtbispecificarntivody mayfhe prépéred
by linking two types of antibody 30 HL pairs. Also it may be obtained by
enprpafitg Hdispetic antibedy-prsducincfused tell thirBlgh avet fbsion of s
hybridomas that produce different monoclonal antibodies. A bispecific
objnrtigoey cartalsé belprepared By §enétic engiieariigmetifodsor
Expression and Production of Recombinant Antibodies or Modified
CORRBBAUIES AR HNtDOEP GERE cORStrEtsd aS hotath absvcairpe tant
expressed and obtained by known methods. In the case of mammalian
regeiRM a Bonfifigh eReful pfothoteR Yeneds bet éxpressed Ehda pblyeARC3
signal sequence downstream on the 3'end can be functionally linked
anfolBRREY arfékptEsded® Forexahiple. THE Rttt cytbifegaibiigsly gene
immediate early promoter/enhancer can be used as the

L Sprofstérlihnante?r. T EdditET, GiRdrProffterfertantadthatcaibé Pe

used
expressed under the control of an expression control

region such as an enhancer, promoter, and the like. Next,
the antibody is expressed by transforming & host cell
with that expression vector. The antibody gene can be
expressad 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 {(ses WO 94/11523).
In addition, the recombinant antibody can be produced not
only by using the aforementioned host cells, but also by
using a transgenic animal. For example, the antibody
gene can pbe inserted into the middle of a gene encoding a
protein produced specifically in milk {(such as gocat B-

casein} to prepare a fused gene. Then the DNA fragment
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to express the antibody of the present invention include viral
promoters/enhancers of retrovirus, polyomavirus, adenovirus and simian
virus 40 (SV40), or promoters/enhancers from mammalian cells such as
human elongation factor la (HEF-la ). Antibodies can be readily
copgprassad byltke MtRed 6EMElligan ‘et aniiNatifes(1879) 2PEVIOBINe 1S
when SV40 promoter/enhancer is used, and by the method of Mizushima
ingealt #dudleico Azids Rés. $1990§A8, 8382 WhefHERE 1s implanted
promoter/enhancer is used. 31 The antibody of the present invention may
inpa prodacsd Gisig-an etlr§siitisgre Sdich BPstEmITdviRF tHeR Eapalsifty
of adding a sugar chain to the expressed antibody. Eukaryotic cells
£ pieIdeS fat-edaniie Sestablished-MammaiaP SGeiHimes 3hd iRS&ct celio™
lines, animal cells, fungal cells, and yeast cells. Preferably, the antibody
ther BediredBRiATERDNE Sk phdss et g Ataflark 2 %rS@{a’rﬁﬁe,
CHO, COS, myeloma, BHK, Vero, or HeLa cells. The target antibody is
thimiEed b§‘bﬁ ARG tHetramsidrmed oSt el BitfieFfvittd ot S Givo™

The host cells may be cultured usi%g known methods. For example,

I
ChEVEM RN ‘RPRFAB40° of IMBRF My DeusE AL thedultlite fhedium,
and a serum_complement such as fetal calf serum (FCSS) a §
g FReb

OB isbtemBSted TsoronTai PHITRTON of Atinody Ly the

expressed and produced in the abQye manner can be ated from the
EoRELTEeMd 6r ROSL aklihals ahd ipuried © hrhogeriety, The Aitibady of

tgl§ 4 refgnt iggsgti%%:an be separated and purified using an affinity

column; for example,d protein A column such as

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
reduging the xencantigenicity 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 obtained as described
above with DNA encoding the human antibody C region, and
then ingerting the DNAs into an expression vector. The
vector in which the DNAs are inserted is integrated inte
host cells to produce the antibody. A chimeric antibody
useful in the present invention can be obtained using

such a conventional method. A humanized antibody, also
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Hyper D, POROS and Sepharose F.F. (Pharmacia). In addition, any
conventional methods for protein separation and purification may be used
in the invention. For example, the antibody can be isolated and purified
by 32 appropriately selecting and combining affinity columns such as
ca PleteimeA cekimmpwithichramatogra plytgolumasy filtkations ukradilkation, an
salting-out and dialysis procedures (Antibodies A Laboratory Manual, Ed
anHavlowy David LanepCold Bpringklarhor Labotatary, 1988): A0 antifady
having a desired sugar chain can be separated with a lectin column by a
onhrethod: knewn dmthiecand,varitbhe nigtlrodyeescribed dr W@ i102/30954.
Determination of Antibody Activity The antigen binding activity (Antibodies:
engl raberataryWdmsal sEd earton; DavidicarierGold Springnkatbetiecs
Laboratory, 1988) and ligand receptor binding inhibition (Harada, A. et al.,
arfmgmatsnallinmiincisdy ($983)8, 6845650) oftisk HAtiGEY G86d ) the
present invention may be measured by known methods. ELISA
Mo téh Z§RRCifketAmmiundsorbént sesag) E4A derms are dmbsunbessaph RIA
(radioimmunoassay), or the fluorescent antibody technique can be used
MoRsnddsutingintigeR Binding dctivireftherdnticePT 3tamtisody 0f the
present invention. For example, EIA is carried out as follows. A sample
reggMBiniig thelantREPE T aAtRsslyP BudiEEs woitie StpathatemE of 2
anti-GPC3 antibody producing cells or purified antibody, is added to a
P1BEie ddated with: ESEE A Setdhiiy BREBSHFAbEld Wil ak ehgne

such as alkalineffhosghatase is added, the plate is incubated 33 and
R e BsAE akFheH th niyﬂe%%bgﬁét%}g@cﬁ #gpions (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, aminc 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 used in
the L chain. In 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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nitrophenyl phosphate, is added and the optical absorption is measured
to evaluate the antigen binding activity. Pharmaceutical Composition The
present invention provides a pharmaceutical composition comprising the
anti-GPC3 antibody with a modified sugar chain component of the
otlprasdrinention. Apharmacdutical tompositioniconfsrisingtheldtibody
composition of the present invention is useful for the prevention and/or
an tegatrheadof diseases assochues withageikRdrowtidl stitls ad cameeo ahkd is
particularly useful for the prevention and/or treatment of liver cancer. The
regpharmaseutical e6rhpBsifisATEomprigiFRF tha ahtibedy of HCprssenthe
invention can be formulated by methods known to those skilled in the art.
huryeigimaisdiesl Coffpbskivhe Eam bé HifiiAisierEd Paréherdiymithe
form of an injectable formulation comprising a sterile solution or
bodiispérlsidrfilipater bF ahbthet phiahRaddiitichfty ‘areepthsié fiqdin. Foe
example, the pharmaceutical composition can be formulated by suitably
thesaiiting the Htiboly wWithSpHarmEgaticANY Hetépiable vehicles or
media, such as sterile water and physiological saline, vegetable oil,
emulsifier, suspension agent, surfactant, stabilizer, flavoring excipient,
diluent, vehicle, 34 preservative, binder, followed by mixing in a unit dose

%&%ﬁkﬁ@ﬁi&ﬁ&ﬁ&auy accepted pharmaceutical practices. The

amount of active ingredient included in the pharmaceutical preparations is
such fHat A SutaBRY db8E Within HE dETGiiRBd rande R pralickd. e

. sterile_.composition for injection fan b form:tll!)ated in gccordance Witge an

LR Rar e ifegCu e Of antibody, But it may

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, Flab')2, 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 1is 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.S5., et al., J. Immuncl. (1834)
152, 2968-2976, Better, M. & Horwitz, A. H. Methods in
Enzymology (1989) 178, 476-49%6, Academic Press, Inc.,

Plueckthurn, A. & Skerra, A. Methods in Enzymology (19898)
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practices using distilled water for injection as a 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 aqueous solution for injection, optionally in
1 7¢omBinatidr? with?sceditable sBlobiizingI agent, forrexamplé, .alcolkol isudlk
as ethanol and polyalcohol such as propylene glycol or polyethylene
ingles veRd aioniofié Surfactant SichdsogolySorbate=80FW, HCEL56and
the like. Examples of oily liquid include sesame oil and soybean oil, and it
MehByBe domBinedmithdsenzyiBéifZoate ‘or ehzylcdifohdtasca sdlubflizingt
agent. Other items that may be included are a buffer such as a phosphate
alpufter I8 §ddiurhatetate Duffed 2 d6othing dgewt Biclyeas procalpeained
hydrochloride, a stabilizer such as benzyl alcohol or phenol, and an
BYantfokitate, Tiefdfimaiadd iNjcetor Kl AsehadlyBeepackageadaan of
suitable ampule. 35 Route of administration is preferably parenteral, for
A IR CEdmintStratioR By injectitn Firaiishingal’ aBffiristtafidlyl L chain
transpulmonary administration, transcutaneous administration. _
V' AGRirioh may B&dsy¥iemictdmbER byFihfrAFreUSinRciBRE 1de
liin%amuzcular injection, intraperitoneal injection, subcutaneous injection.

ﬁi_?gb TS o_fJad rﬁini_s%tiafll can beSeledtad 1ba§é% th%c&ge_ and
o SEPBOR IS pRber, g dose ol plamacetpalomposton |
oriFiEeted o 2/ange o10.00149 1000 MG Lo from any
antibodies described herein. Any 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 amplifyving a fragment by PCR
using as a template a DNA portion encoding all or a
desired amino acid sequence of the seguences of DNA
encoding the H chain or the H chain V region of the
above-mentioned antibody and DNZ& encoding the L chain or
the L chain V region of the above-mentioned antibody with
a primer pair 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 be ligated to the H chain and the L
chain. Once DNA encoding sciv 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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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
stapdtiert, and can beBuitablyiselected g  mwéddedindthbseskiiedtin the
art. The content of all patents and reference documents expressly cited in
hostheaspatifitation obthis applicition mrethardby fropsorardd by faference
in its entirety. In addition, the content of the specification and drawings of
fragasaresecRatehEApplication 2004d-31 1356 Lwhich 9§ el bbais foptherene
priority claim of this application, are hereby incorporated by reference in
thegeehtirety. BeEXAMPLES FHe préseftifvdmon iskprimstindetail
through the following examples, but is by no means limited to these
allexamiplestEXambRe EPREFATARGN of MouSEAnESPES antiBBaY: Alsdluble
GPC3 protein lacking the hydrophobic region of the C terminus (amino
theadigsBe410 58DPAES Frepared SSMRARHRGNIZing RO forthe The
preparation of the anti-GPC3 antibody for immunization. The
antRiR Wi p JURT R ARIMBE oLRR (hefiafter rérehited 5 asV MRLIPF
mouse, purchased from Charles River Japan), which is an autoimmune
mOlGENASS MOLSE, Was 68Ed aBhd BimntdriZatiod arimal S @ization was
started when the mice were 7 or 8 weeks old, and a Ereparation for initial
moqi it Gz AfdnRas Rdjustet {05 dB5E 5FT60 pg/Feaa  Sbluble EPES Rn

emulsion was prepared using Freund's o .
"antibody" algo‘%ncompagses 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
gsite 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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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 day 4 after the final immunization,
g1thgspleen cellssweie resegted: mixed wilbdneyse.mygloma gelis
P3-X63Ag8Ul (hereinafter referred to as P3U1, purchased from ATCC) in
bi3paik fatioy andeell fusion wvasicarried sutby-gradually RAdgiNg he
PEG-1500 (Roche Diagnostics). Hybridomas were screened by ELISA
fussiag: inmmungplatek-with immobilized seluble GRE 3 cere pratein) Positive
clones were monocloned by the limiting dilution procedure. As a result,
arltlitiodés sf antibadiepwith strongrGRE3 dindiag activity were sbiained
(M3C11, M13B3, M1E7, M3B8, M11F1, L9G11, M19B11, M6B1, M18D4,
byMEB8sand MIQDR 2k Amonyg thetantdi&PC3 antibodies obtained, M11F1
and M3BB exhibited particularly strong CDC activity. Thus the GST
fusion protein containing the M11F1 and M3B8 epitopes (GC-3),which is
the fusion protein containing a peptide from 524 Ala to 563 Lys of GPC3
Exnce6 STanas nsed msinrhanogens fBeinmunization bf:8 BalblcdEharles
Rlver Japan) mlce and 3 MRL/Ipr mice. For the first immunization, a
~ 314ts concentration of 100 pg/head was emulsified
W|th FCA and was |njected subcutaneously. After two weeks, a
prepératidh of BOdggmend s ernulsifeecdvits Fravings imcomplaten be
adjuvant (FIA) and was injected subcutaneously. After five
CHRRRAT 24t GHIC tHEPfirfal A fh Uiz afon (50 g iHeads wasI injédted case of
intravenously to all mice via the caudal vein, and subjected to the cell
MAERA LAYbGOmEs were SEReEn St By EL I DX eBRgSmm@itates with

immobilized '
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 promeocters/enhancers of retrovirus, polyomavirus,
adenovirus and simian virus 40 (SvV40), cor
promoters/enhancers from mammalian cells such as human
elongation factor lo (HEF-ia ). 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. (19%0) 18, 5322} when HEFla promoter/enhancer

i1s used.
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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, 5 clones of antibodies with
strong GPC3 binding activity (GC199, GC202, GC33, GC179, and
GCI9% wereibbtdinedf Thed chrainamnd Liohvanvariableaegions were
cloned and each sequence was determined by standard method.
pridithemnore] the EDReregionsovére determined by comparisdmwitha the
known antibody amino acid sequence database and checking for
caheinblodyy Thé seddéncesioftheaC DRAsgioriscarelshowrrineFabies 1 and
2. Example 2 Preparation of anti-GPC3 antibody mouse-human chimeric
anjafisstly. Th& vaRabie Fégior séadericeslofdhe HEeHairw@ERL Thain of
anti-GPC3 antibody GC33 were ligated to the constant region sequences
essRkUhaR gGTaRd Rickain. PER Was earrddcout figta Sprthetid nes,
oligonucleotide complementary to the 5' terminal nucleotide sequence of
angeantibddyH chaihdatiabRregiorihsling 8 Kozar Ldéquence and a
synthetic oligonucleotide complementary to the 3' terminal nucleotide.
sequerteHaiy an Niel 8- - PREPCR prétfudt R iscobtaibedssas on s
cloned into pB-CH vector wherein the human IgGl constant region has
SXREST Fhsertdt METPBRERESTHSE vedioF (TSP 'Co_,118). Fhe
mouse H chain variable region and the human H chain 39 (yl chain) _
Y EorEtant reljion weredigatdd Vig'the Rt Site. Tifie HRERGN e fRRfMents

thu;rgepared was cloned into the expression vector pCXND3.

pqgﬂ Eﬁﬂuﬁg §E%§w£§ng the transformed host cells either

in vitro or in vive. The host cells mayv be cultured
using known methods. For example, DMEM, MEM, RPMI-1640,
or IMDM may be used as the cultﬁre medium, and a serum
complement such as fetal calf serum (FCS) may be

supplemented.

Isclation and Purification of Antibody

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

example, the antibody can be isolated and purified by
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carried out using a synthetic oligonucleotide complementary to the 5'
terminal. nucleotide sequence of the L variable region of the antibody
having a Kozak sequence and a synthetic oligonucleotide complementary
to the 3' terminal nucleotide sequence having a BsiWI site. The PCR
apPreguct thus: gbtained was, gloggd intaRBr&invecerwherain the hwman K
chain constant region has been inserted into pBluescript KS+ vector
suEhoypborkes Lidh). A The humank ehainyadablesggigmand-thegenstant
region were ligated via the BsiWI site. The L chain gene fragment thus
£1 prapared wasclened intq thesexpressien jvecter PUEAGd heiRlGAGs
vector is a vector prepared by digesting pCXN (Niwa et al., Gene, 1991,
pr3084l93-20Qrwithihe restrictionBbzyme BanMahteprepare &2:6.khp
fragment, which was ligated to the restriction enzyme BamHlI site of
DapW€10arector(d byohe £ondgl tHa denpreparesthetantyG PC3Bmpusedwman
chimeric antibody expression vector, a gene fragment was obtained by
andigesting pHCAG vectde sih wehichs thealr chainigenea fragment pwasat ed
inserted, with the restriction enzyme Hindlll(Takara Shuzo Co.,Ltd). This
wigene fragmeit waslligatet Yo sthenrestrictiohremzymerHinddl cleavagensite
of pPCXND3 containing the H chain gene, and then cloned. 40 The plasmid
t hthussobtaided expredsed the n@dmMyzin3 fesistance gene, DHFR gene, and
anti-GPC3 mouse-human chimeric antibody gene in animal cells. (The
amino acid sequence of the H chain variable region is shown in SEQ ID
NO: 3, and the amino acid sequence of the L chain variable region is
Dedlsown i SEON PN Beaivipkcd Preigaration of low-fucose type

anti-GPC3 chimeric
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 Immunology
(1993) 5, 681-690) of the antigen used in the present
invention may be measured by known methods. ELISA
{enzyme-linked immunoscrbent assay), EIA (enzyme
immunoassay), RIA {(radioilmmuncassay), or the fluorescent
antibody techniqgue can be used for measuring.antigen
binding activity of the anti-GPC3 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, iz added to a plate coated with
GPCB.‘ A secondary antibody labeled with an enzyme such

as alkaline phosphatase is added, the plate is incubated
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antibody First YB2/0 (ATCC, CRL-1662) cells were cultured as the host
cells in RPMI-1640 medium containing 10% FBS. Then 25 pg of the
anti-GPC3 chimeric antibody expression vector prepared in Example 2
was introduced into the YB2/0 cells (ATCC CRT-1662) by electroporation
angt Aacgreentraiion bhes Xios CElsI0FS ALPPBSEY at 140 &fd B5 pF.
After a recovery period of 10 min at room temperature, the cells treated
nipy eldetropbrativhipdret suspendeddrd0aiit of RPMRIE4® medium
containing 10% FBS. A 10-fold dilution was prepared using the same
ab ffeliint Shd- the CARUTE@ difusiedinits o6 htelPEite pldtd natiTod
pL/well. After culturing for 24 hin a CO2 incubator (5% C02), Geneticin
ac@mvitrbgen 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 41 ELISA with
antl human lgG antlbody, and cell lines stably expressing the antibody
S z €3 mouse-human chimeric antibody was
purlfled usmg Hi Trap ProtelnG HP (Amersham). Example 4
Meastfeniit SPADCE SrRivity lisiRg PBME Srom ﬂﬁﬁﬁﬁa‘ﬁg%ﬁéﬁ%%blood
Preparation of human PBMC solution Heparin-added heral lood
Coeargaeewamcaorﬁ%ahmauﬁ%s%ﬁﬁeeaﬂz"?ad%ﬁnl% B vaidtngered
F|c Il-P eI PLUS (A ersham& Afterfcenhrlf atlon (500x 3% m|n
mog ﬁice(fai‘ali SOWRTERGE th& moonUeTSAr RN frattioR, was -

'Sgﬁsd ey e er oS ugshen 2 s, e el were suspened

composition of the present invention is useful for the
prevention and/or treatment of diseases associlated with
cell growth such as cancer, and is 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
acceptakle liquid. For example, the pharmaceutical
composition can be formulated by suitably combining the
antibody with pharmaceutically acceptable vehicles or
media, such as sterile water and physiclogical saline,
vegetable o0il, emulsifier, suspension agent, surfactant,

stabilizer, flavoring excipient, diluent, vehicle,
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FBS/RPMI to prepare a human PBMC solution. Preparation of target cells
HepG2 cells (ATCC) and HuH-7 cells (Health Science Research
Resources Bank) cultured in 10% FBS/RPMI-1640 medium were
detached from the dish using Cell Dissociation Buffer (Invitrogen),
praliguated inte a $Grwell-U-hottomed-plate (Ralcom) &t aconcgpyation.qt:
1x104 cells/well, and cultured for one day. After culturing, 5.55 MBq of
£oBACE was addeds and dag seliswere.cuiturads forsk bk 376 ina 5% CO2
gas incubator. The cells were washed once with culture medium, and 50

prpkof 40%, 42 FHBS/RRMInk640rmedium,was agdded (e prepare thejtarget
cells. Chromium release assay (ADCC activity) A volume of 50 pL of

t haniibedyrsotetion preparack-ak varaus-concentations-was agdded 10 irg o
target cells, and allowed for reacting on ice for 15 min. Then 100 pL of

dobemanPBMCrsalutitns (Gxt0breellsivwelky wasadeedy and ¢he cells were
incubated for 4 h at 37C in a 5% CO2 gas incubator. After culturing, the

platervas ceatriflged:-canckthe radioadtivity im 168 picof ctiitrece
supernatant was measured with a gamma-counter. The specific
fochroiritimd release-rate avasaceterimined by tee: follondrig farmotes c8pedifie 1
chromium release rate (%) = (A-C) x 100 / (B-C) In this formula, A
preepresents tret mead vatuel ofe dadiedctivity (epmypinaachonelb 8 a
represents the mean value of radioactivity (cpm) in a well wherein 100 pL
vebfl2¥%eNP-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
cellsFand Sraprésentpthesieanavalae of mligectivity fepmsiatzowett
wherein 150 pL of
solution containing glucose and other supplements such as
D-scrbitel, D-mannose, D-mannitol, and sodium chloride
may be used as an agueous solution for injection,
optionally in combination with a suitable sclubilizing
agent, for examplie, alcohol such as ethanol and
polyvalccohol such as propylene glycol or polyethylene
glycol, and a nonionic surfactant such as poclysorbate 80™,
HCO-50 and the like.

Examples of oily liguid include sesame oll and
sovbean oll, and it may be combined with benzyl benzoatse
or benzyl alcohol as a solubilizing agent. Other 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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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 \resiical axiS representsteytatoxic adctivity 43 £%giand the herizemtal axis
represents the concentration (pg/mL) of antibody added. Figure 2 shows
fotheaesuitsl avhendepG2 cells Arenused dsithectaiget cells andrHgue 3
shows the results for HuH-7 cells. The open circles show the activity of
adghimesit €33 antiliodynpnodlicedh by yClHGrdells sand: thiestilled circles
show the activity of chimeric GC33 antibody produced by YB2/0 cells.
t rihe towr fueosestypdiGC33 thatericrantibddy prodeiced hycthen¥B2/0e
cells shows stronger ADCC activity than the GC33 chimeric antibody
syproguéed by CHO klI9cldarhrinticating thist ADC Coactivity of dei1scular
anti-GPC3 antibody is enhanced by sugar chain modification. Example 5
inAstablishimentrof aniibody: prodting cedls HygromyeihBrivas seided to
SFMII(+) medium at a final concentration of 1 mg/mL, and a fucose
inggwpbeeer deficient cell line (clone 3F2) was subcultured in the medium.
A suspension of 3F2 cells in Dulbecco phosphate buffer (8x106 cells/0.8

mL) fa8pr&pdred. Te Ml sadpénsici DBtsgef antibdey SeressiaT

vector was added (Reference Examples 1 and 2), and the cell _
bagi rPefBiohfas® Handfefrea B H GeRB Pulsek lcuviettb IAREr thelcuvbtig L e

was let stand on ice for 10 min, the vector was introduced into the cells by
dSsEctdpor Ao POSIREACBENEPU ICSER Pt IS RV s 25 DY ThBe

cells were ,
antibody or a polynucleoctide encoding the antibody can be

selected from a range of (0.001 to 1000 mg/kg of body
weight. On the other hand, it is also possible to select
a dese 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 patient, and can be suitably selected as
needed by those skilled in the art.

The content of a1l patents and reference documents
expressly cited in the specification of this application
are hereby incorporated by reference in its entirety. 1In
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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44 suspended in 40 mL of SFMII(+) medium and transferred to a 96-well
flat bottom plate (Iwaki) at 100 pL/well. After the plate was incubated in a
CO2 incubator for 24 h at 37C, Geneticin (Invitrogen, Cat. No.
10131-027) was added at a final concentration of 0.5 mg/mL. The amount
of antibody produced by the drug-resistant cells was measured to
establish humanized anti-GPC3 antibody producing cell lines. Example 6
EXAnHbady purification The supernatant from the antibody expressing cell
line was collected and loaded on Hitrapm rProtein A column (Pharmacia
Cat e 1¥:8020:01). usiag@ P+l pumpx({FPhaimacia).rAftertthé colummugh
was washed with a binding buffer (20 mM sodium phosphate (pH 7.0)),
thanddie proteig wasreluted withuan elatibly bufferm@:b M Glycin-#C 1 (pH
2.7)). The eluate was immediately neutralized with neutralizing buffer (1
thisTrisk@ip@E9.0)). The antibody elution fractions were selected by DC
protein assay (BIO-RAD Cat. No. 500-0111) and pooled, and were
concentrated to about 2 mL with a Centriprep-YM10 (Millipore Cat. No.
4304). Next, the antibodies were separated by gel filtration using a
Exgmpédrlek 200 26/60 ,column (Pharmacia) equilibrated with 20 mM
acetate buffer Wlth 150 mM NaCI (pH 6. O) The monomer fraction peaks
AL i & iheenf HipkeRYK110, and filtered
through MILLEX-GW 0.22 pm F|Iter Unit (Mllllpore Cat. No. SLGV
0133L)and tHéh FrésenrEtPA4E. TheC Abs6rplibf ot 2804 h WakC

measured and the concentration of purified antibody was calculated from
re@%ﬂﬂogf 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

MRL /MpJdUmmCri-lpr/lpr mouse (hereinafter referred to as
MRL/ipr mouse, purchased from Charles River Japan), which
is an autoimmune disease mouse, was used as the
immunization animal. Immunization was started when the
mice were 7 or 8 weeks cld, 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 adjuvant (FCA, Becton Dickinson), and injected
subcutaneocusly. After a series of five immunizations,
the final immunization dose was diluted in PBS to 50
ng/head, and inijected intravenously via the caudal vein.
On day 4 after the final immunization, the spleen cells
were resecited, mixed with mouse myeloma cells P3-X63Ag8UL

{hereinafter referred to as P3Ul, purchased from ATCC) in
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absorption coefficient. Example 7 In vitro ADCC activity of humanized
anti-GPC3 antibody produced by FT-KO cells 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

a figlrey thel vertiealdaxisieprésents vyt@toxicactvity d(%6)and thegherdzonial v
axis represents the concentration (pg/mL) of antibody added. HuH-7 cells

addeng uBétas INe taryeticelld.Theropenicicles shtw thedactivitywdre
anti-GPC3 antibody produced by wild type CHO cells, and the filled
sccieclesshow thé Befivityseirantii@RT3caitidody protbcedivy FTiK@ssells.
The low fucose type anti-GPC3 antibody produced by the FT-KO cells
sodhidws sSthger ADC @ netivityrthan faes afti-GP G3 antilsodie produced by
wild type CHO cells, clearly indicating that ADCC activity of the
moami-BPC3 ahlibddyeprbtuésd by FHLKOT é6ls iBenhantad 46 ERample 8
Analysis of sugar chains of humanized anti-GPC3 antibody produced by
repRKO célls ¢lPrsgaratorrof2-pasihcerzhftidétaaled SGGar chiissing
(2-AB labeled sugar chains) The antibodies produced by the FT-KO cells
acsfithe tpres@REinVBRtiom&Rd Alibodies frotitcéed BYICHOMNERE asMa 1 F'L,
control sample were treated with N-Glycosidase F éRoche Diagnostics) to
Lieldasthéstiyar UREihs fioHT the prdtehi? (WetghtRdier M. et al., journal
of Pharmaceutical Sciences 83:12 (1994), 1670-1675). After removing
the PSR WitltetAhor(SchénRBePar e firRarsd, MLL1FL and

M3BB exhibited particularly strong CDC activity. Thus
the GST fusion protein containing the M11F1 and M3B8
epitopes {GC-3),which is the fusion protein ceontaining 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 3 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 twc weeks, a preparation of 50
pg/head was emulsified with Freund's incomplete adjuvant
(FIA) and was inijected subcutaneously. After five
immunizations, the final immunization (50 ug/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 immobilized
soluble GPC3 core protein lacking the hydrophobic region

of the C terminus (amino acids 564-580). Positive clones
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Clinical Investigation 108:11 (2001), 1687-1695), the sugar chains were
concentrated and dried, and fluorescent labeled with 2-aminopyridine
(Bigge J. C. et al., Analytical Biochemistry 230:2(1995), 229-238). The
reagent was removed from the 2-AB labeled sugar chains by solid phase
weeXlraction-using d celjulose cantridga.randd after-canceptratiedbye. As a
centrifugation, purified 2-AB labeled sugar chains were obtained. Next,
rethelpyrified- 2cAB labefedsugas cihains wearetireatedwithd8<3 binding
galactosidase (Seikagaku Corp.) to obtain agalactosyl 2- AB labeled sugar
acehains.y2. Analysis ot:agalactosyl2: ABdahéled sagar cliding by wearenal
phase HPLC The antibodies produced by the FT-KO cells of the 47
obpreseatiinvention and the antibodies produced by the CHO cells as a
control sample were prepared as agalactosyl 2- AB labeled sugar chains
accdrtdmgtiothe abovermethad;aamd analyzéd by nermalrphaserdPLConed
using an amide column (Tosoh Corp. TSKgel Amide-80), and the
archrepiatograms=were compacdd: inivedniidodigsaprogduded:byitkvel CHO
cells, the main component is G(0), and G(0)-Fuc accounts for about 4%
Fugfithe peakearedr®n thelothey hand, inele aftibediesipredéced by the
FT-KO cells, G(0)-Fuc is the main component, and is present at not less
coivaR 909 of WhE peak Brewin edchibiane callimes @igete B aHGTable
2). Figure 6 shows the putative structures for peaks G(0) and G(0)-Fuc.
dataha PeRéRfive Patioforstighf Ehaing ebtmdted e srial Phasef the

HPLC analysis of agalactosyl 2-AB sugar chains Sugar chain CHO
CIRT REEBFFKT FREc in Tables 1 and 2

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 oligonucleotide
complementary to the 5' terminal nucleotide segquence of
the antibody H chain variable region having a Kozak
sequence and a synthetic cligonuclectide complementary to
the 3' terminal nucleotide seguence having an Nhel site.
The PCR product thus obtained was cloned into pB-CH
vector wherein the human Ig&Gl constant region has been
inserted into pRluescript KS+ vector (Toyobo Co., Ltd.).

The mouse H chain variable region and the human H chain
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G(0)-Fuc 4.0% 92.4% 92.5% 93.2% G(0) 96.0% 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 solution was 20 mol/L sodium 48

(y1acetate.huifer{pH:6,0) centaining,20Q mmeld: sediyms chigddgnA dialysis .

membrane filled with 700 pg equivalents of antibody solution was

rhdialyzed by inmersingintbgexternal dialysis solutipnoveraightitoi nt o
prepare a sample solution. 2. Measurement of thermal degradation

thdemperaiute By DRC Afterhotivthie samplesoltion.and teferapse

solution (external dialysis solution) were thoroughly degassed, they were

ca®achplaced indhacalorimetenand dhemallyequilinrategeat 20C. Next

DSC measurement was carried out from 20C to 100C at a scan rate of
co@ppeadmately lik/mineTie restitis represented by the t:-alithece of
degradation peak as a function of temperature (Figure 7). The thermal
t h&legradatiomiempesature:obthet antibadidsbprodunead by CHOes land
the antibodies produced by FT-KO cells were found to be equivalent.
sedpeferencerxamplied thumanizatiomefGC33 Antibedy: seguencendatay o
were obtained from the publicly disclosed Kabat Database

théftpHftpebtaaak/pubidatahases/kabat/y and the tinMuroGerdélics ite.
Database (IMGT), and the H chain variable region and L chain variable
TheéeGOR weredeparatalyssubjeetbd4o atromaldgy séarcht it was-found that

vegEZ? wherein the human X chain constant region has been
inserted into pBluescript KS+ vector (Toyobo 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, 193-200)
with the restriction enzyme BamHl to prepare a 2.6 kbp
fragment, which was ligated to the restriction enzyme
BamHI site of pUCLlY9 wvector (Toyobo Co., Ltd.)

To prepare the anti-GPC3 mouse-human chimeric
antibody expression vector, a gene fragment was obtained
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 HindIIl cleavage site

of pCXND3 containing the H chain gene, and then cloned.
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chain variable region has a high level of homology with 49 DN13
(Smithson et al., Mol. Immunol. 1999; 36: 113-124). It was also found that
the L chain variable region has a high level of homology with the Homo
sapiens IGK mRNA for immunoglobulin kappa light chain VLJ region,
THRartialcslsi clangiK641of Acsessien: Nrabar ABGG4105-kbe signal
sequence of Accession Number S40357, which has a high level of
rdomalagy withoABQ64E0&: was-used-asthe:l: ehaincsignak seguensan
Then the CDR was grafted to the FR of these antibodies to prepare a
chhimeanized:antibedyy Meresspegifisallynsynthetic oligaDMASRE no acid
approximately 50 base were designed in such a manner that
sappeoximately 20hasestof them avere hybridized €ach othercwanditheseo
synthetic oligo-DNAs were was assembled by PCR to prepare a gene
Tlenigoding eaohdvariableregion. skhiey werp:digestegrattthe HindiHa in
sequence inserted at the terminus on the 5' end of the synthetic
v pligetDINA andithe BanHiseguénceibgeitad @b theliterminus on the 3'
end of the synthetic oligo-DNA, and the synthetic oligo-DNA was cloned
into an expression vector HEFg71 where the human IgGl constant region
was cloned, or to the expression vector HEFgK where the human x-chain
Exansthat region was cloned (Sato et al., Mol. Immunol., 1994; 371-381).
The H chaln and L chaln of the humanlzed GC33 constructed as above
e it S §.OHS BS (venalver.arwherein
both the H cham and L cha|n were ver.a had lower binding activity than
dy with 50 the mouse GC33 variable regions (mouse/mouse).
Chimeric antibodies were prepared by combining mouse GC33

sequéndestan®véra sBqrencesibr thefd chamsldndiere cultured as

the host cells in RPMI-1640 medium containing 10% FBS.

Then 25 pg of the anti~GPC3 chimeric antibody expression
vector preparsd in Example 2 was introduced into the
YB2/0 cells (ATCC CRT-1662} by electroporation at a
concentration of 7.5 x10° cells/0.75 mL PBS(~) 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 aliquoted intc a 9%96-well culture plate
at 100 pL/well. After culturing for 24 h in a CO
incubator (5% COp), 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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chains (mouse/ver.a, ver.a/mouse), and the binding activity was
evaluated. Lower binding activity was found with ver.a/mouse antibody,
indicating that the decrease in binding activity is due to amino acid
replacement was attributed to the H chain. Then modified H chains

ELIdesignatéd wertd,venfiaver hyGenn vebpdnd vend wetd plepased. Albbly
humanized GC33 antibodies exhibited the same level of binding activity

exrassthe chimétie amibodydrving moese8EBBalatidble Bgidnsa The-GPC3
nucleotide sequences of the humanized GC33 H chain variable regions

mowee.ahvers, verimeer i veni; Veei vantbverkarefsiownfiSEQHD Trap
NOS:74, 75, 76, 77, 78, 79, and 80, and the amino acid sequences

PraofygreofaiPshidwne irsISEQ ID NOS: 81, 82, 83, 84, 85, 86, and 87,
respectively. The nucleotide sequence of the humanized GC33 L chain
variable region ver.a is shown in SEQ ID NO: 88, and the amino acid
sequence thereof is shown in SEQ ID NO: 89, respectively. In the

ExammlghiZed GC33 H chain variable regions ver.i, ver.j, and ver.k, the sixth
glutamic acid was replaced by a glutamine. These antibodies exhibited

Me aSAtkeag Hicreaséd tHermal dtabllivy, WetsrenRBE ahiiiB 254 Alteration
of humanized GC33 L chain With respect to protein deamidation, the

€ a ant of deamidation was known to be dependent on the

949). Bcause Asn 33 ,WitF]in CD.RI of '.[he humanized GC33 L chain
ver. ESPiabie i oPSEEPILFND! 88 HARThE prindiry $Rqhéfte &
Asn-Gly, this residue is predicted_ to be suscegtible to

heaithy” adult was diiluted 2-fold with PBS({~), and layered
on Ficoll-Paque™ PLUS (Amersham}. After centrifugation
(500 xg, 30 min, 20°C), the intermediate layer, which is
the monconuclear cell fraction, was iscolated. After the
layer was washed 3 times, the cells were suspended in 10%

FBS/RPMI to prepare a human PBMC solution.

Preparation of target celis

HepG2 cells (ATCC)} and HuH-7 cells {(Health Science
Research Resources Bank) cultured in 10% FBS/RPMI-1640
medium were detached from the dish using Cell
Dissociation Buffer {Invitrogen), aliquoted intc a %6-
well U-bottomed plate (Falcon) at a concentration of 1x10°
cells/well, and cultured for one day. After culturing,
5.55 MBqg of *'Cr was added, and the cells were cultured
for 1 h at 37°C in a 5% CO:; gas incubator. The cells werse

washed once with culture medium, and 50 pl of 10%
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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,
FRSQpikMIf feactdmealution canrtaming:125 ng ot sense: primert(CIJeGTA
CAC AGT GAC GGA AAC ACC TAT: SEQ ID NO: 124), 125 ng of
ceahtsense primer (ATA GGT GTT TCC GTC ACT GTG TAC AAG: SEQ
ID NO: 125), 5 pL of lox reaction buffer, 1 pL of dNTP mix, 10 ng of
ChH&kFgxto whichebemanized GEB3 L chainiverayhad been cloned, and 1
pL of Pfu Turbo DNA Polymerase was run through 12 cycles consisting of
30 sic vati95@; lorirbét B3C pdind: 8 mihatl 88€0 The reactiore praciutt sas
digested with the restriction enzyme Dpnl for 2 h at 37C, and introduced
vainieXsl-Bhrecsonpeteatesl sy s obtaetrarisforaients aThie Vadatle segiond
was cut out 52 from the clones containing the correct mutation and
aldloned again imeatheiaxpressidirvedionHEFgKLThe 8Xsrasdion viebtort
HEFgyl containing humanized GC33 H chain ver.k was introduced into
hug@s7PEHS Fyalsiig Fugeheld (ReeRd)s Cuttire) medrnd dpeimatant vidse
collected from the cells transiently expressing the modified antibody. The
Ceantiofly dntaYERIERas cquahtifatéd by SaRdwithPERIS A Gsirge s
anti-human IgG antibody, and binding activity of the modified antibody
1ngas evaltatedPY-EEISA LSRG flate-dtated Aith &' 3olibie BPE 6
protein. Binding activity was lost in the modified antibody (N33D) in which
anfsit 38 wekdeprced VBT Asplsddtbstifg fiat e bieing 4BRAas ant

significantly affected by deamidation at Asn 33. - .
was measured with a gamma-counter. The specific chromium

release rate was determined by the following formula.
Specific chromium release rate (%} = (A-C} x 100 / (B-C)
In this formula, A represents the mean value of
radicactivity (cpm) in each well; B represents the mean
value of radicactivity (cpm) in a well wherein 100 pL 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 radicactivity (cpm) in a well wherein 150 nl 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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Deamidation of Asn 33 was reported to be suppressed by replacing Gly
34 with another amino acid residue (WO 03057881 Al). In accordance
with that method, a series of modified antibodies were prepared by
replacing G34 with 17 other amino acid residues except for Cys and Met
(% usimgcthé QuitlkoChane Site-Bikdcted Mutagenmesis Kiteo qomepareGauAon
G34D, G34E, G34F, G34H, G34N, G34P, G34Q, G34l, G34K, G34L,
(NEA4Y), G3AWNG3YIG3aRIGE4S, Bht B34 L Fhebinditeg activitydfshe
antibodies was evaluated using culture supernatant of COS7 cells
wheansierthy explssimy the'@ftibodlfest tsvdsreveilegethasbiptihgt Aetnity
is maintained even if G34 is replaced with 53 another amino acid residues
3 el thamPro- @3U) S an@ 'VANG 34 VTSRS amind &citiRy uEHESS 6Fthe
L chain CDR1 of the modified antibodies are represented by SEQ ID NO:
shoy (E3u1A)CSEDHDY NG ANESADC SES D RO: 9a@&34)°8EerdDPY
NO: 93 (G34F), SEQ ID NO: 94 (G34H), SEQ ID NO: 95 (G34N), SEQ ID
CHR G 96 (6347 SEAADINO &7 (B329) SSERN I NO<og (G341 BEG ID
NO: 99 (G34K-)§, SEQ ID NO: 100 (G34L), SEQ ID NO: 101 (G34S), SEQ
chiERE: 4 00 &340 SERSVIDPREA1684CRY Y YESES IBANOS 104 TRRARTY
SEQ ID NO: 105 _(G34V), and SEQ ID NO: 106 (G34P), respectively. The
Fugiifo &eif Selented oftha Lo Yasbie Pé@SH%‘ﬁ the n%bﬁﬁe%ﬁz/ 0
antibodies are represented by SEQ ID NO: 107 (G34A), SEQ ID NO: 108
Ce (G5 SED T3 NGIF0 (B54E)* SEY 1DNG 10 (6346, SEG DTG ©

<TG (S SEQTD NG, £15 (Soalf SEO T NG 156 (63K] S0
AR NG D20 (4%, SEQ TG LI, SEGTONG D7

sugar chain modification.

Example b

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 celil
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. BAfter the cuvette
was let stand on ice for 10 min, the vecitor was
introduced intoc the cells by electroporation using a

GENE-PULSER II at 1.5 kV and 25 uFD. The cells were
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(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 KO1 vector The hygromycin resistance
gene (Hygr) was 54 constructed by PCR with Hyg5-BH and Hyg3-NT

sudpinersdrom RePNA3 dHygra(invitrogend which has a-seauente=d to
identical to the 5' portion of the fucose transporter gene start codon by

a @ftaghing a Bamhlsiteands1GES G 1seguenceto thedd'portien: of the start
codon and a Notl site added to the 3' portion containing the region up to

arithe SMAD palyA addition sighalearditherHygrdagmentwas «cutoffr 24 h
Forward primer Hyg5-BH 5-GGA TCC TGC GCA TGA AAA AGC CTG

at ANCTCAELS3 (SRQ (DNOt 138):Reverse primer HygBNFE-GChas
GCC GCC TATTCC TTT GCC CTC GGA CG-3' (SEQ ID NO: 129) The

adducbsettransportel targetingvecton ver. | ofheteibatter Aasigmated dhe 01
vector) was constructed by inserting the 5' portion of the fucose

of tramspbriery (fkamdhe Sindlat blase No1 @786 0. tHeaBamtH lat Hase No.
4323 of the nucleotide sequence shown in SEQ ID NO: 126), the 3'

me portica(from base Mbi 4284 tothel Sac] at hase BT 31C984) baxiy an Hygr
fragment into pMC1DT-A vector (Yagi T, Proc. Natl. Acad. Sci. USA, Vol.

préd,p.ieel8:9922,119965.. The characteristic of the KO1 vector is that Hygr
will be expressed from the fucose transporter promoter when
homologous recombination takes place because no promoter

Example 6

Antibody purification

The supernatant from the antibody expressing cell
line was collected and lcoaded on Hitrap™ rProtein A
coluwan {Pharmacia Cat., No. 17-5080-01) using a P-1 pump
(Pharmacia). After the column was washed with a binding
puffer (20 mM scodium phosphate (pH 7.0)1), and the protein
was eluted with an elution buffer (0.1 M Glycin-HCl (pH
2.7)). The eluate was immediately neutralized with
heutralizing buffer (1 M Tris-HCl (pH 9.0}). The
antibody elution fractions wexre selected by DC protein
assay (BIO-RAD Cat. No. 500-0111) and pooled, and were
concentrated to about 2 ml with a Centriprep-YML0
(Millipore Cat. No. 4£304). Next, the antibodies were
separated by gel filtration using a Superdex 200 26/60
column (Pharmacia) eguilibrated with 20 mM acetate buffer

with 150 mM NalCl {pH 6.0). The monomer fraction peaks
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is attached to the Hygr fragment. However, Hygr is not 55 always
expressed to the extent that resistance to hygromycin B is acquired if only
one copy of the vector is inserted into a cell by homologous
recombination. The KO1 vector was cleaved by Notl and introduced into
we tike aelll #ds expecten that the irsd se transpenerniift riese M 1faseapairs
of exon 1 including the start codon by introduction of the KO1 vector,
fiWwhictewilliesoltghthéllossiof (8 fnetionafR)Préparationigf (Millipore
pBSK-pgk-I-Hygr The pBSK-pgk-1 vector was prepared by cutting off the
Camoube-pgi-£'§eneé prometerrirbnt prI2EED? {P6po Bt Biochemivat
Genetics, Vol. 28, p. 299-308, 1990) with EcoRI-Pstl, and cloning it into
ab#e EeaRILPat sié bf IPBluascript {StageAd)d BYIRCRAF tHerygSuAY
and Hyg3-BH primers from pcDNA3.1/Hygro, an EcoT22I site and Kozak
of seyieérnceWerd dtidtdiéd tidke Sp6Hion ot Fy§E CBNd BB AAME Bite was
added to the 3' portion containing the region up to the SV40 poly A
ab 3 adRibh g ik nd fHeH the Hygr fragment was cut off. Forward primer
Hyg5-AV 5'-ATG CAT GCC ACC ATG AAA AAG CCT GAA CTC ACC -3
(SEQ ID NO: 130) Reverse primer Hyg3-BH 5'-GGA TCC CAG GCT TTA
CACTTT ATG CTT C -3' (SEQ ID NO: 131) The pBSK-pgk-I-Hygr vector
red by inserting 56 the Hygr (EcoT22I-BamHI) fragment into

the Pstl-BamHI site of pBSK-%gk-l. (3) Preparation of the KO2 vector
In vitro ADCC activity of humanized anti-GPC3 antibody

Ex

produced by FT-KO cells

Figure 4 shows the in vitro ADCC activity of anti-
GPC3 antibedy produced by FT-KO cells when human PBMC is
used. The methoed is as described in Example 4. In the
figure, the vertical axis represents cytotoxic activity
(3) and the horizontal axis represents the concentration
(pg/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-KO cells shows
stronger ADCC activity than the anti—GPCB_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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The fucose transporter targeting vector ver.2 (hereinafter designated the
K02 vector) was constructed 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 sequence shown in SEQ ID NO: 126), the 3'
Expafion @rom base No. 4284 to the Sac! at base No. 10934), and
pgk-IHygr fragment into pMC1DT-A vector. Unlike the KOI vector, KO2
Anyeetol wilbdonfet rasistander 40 hygramyein Beeverrit orlymre copyiefdhe
vector is inserted by homologous recombination because the pgk-1 gene
prprometer isyattached todHygr. The KO2 vector was cleaved by Notl and
inserted into the cells. It is expected that the fucose transporter will lose
1. 48baserpaisof exor? I imcludibg the startecotlondettes ingroductian ok
the KO2 vector, which will result in the loss of its function. (4) Preparation
{2 o~pB SKEpdleHParor hehBSK-9gk-I-Puror vector was prepared by
cleaving pPUR vector (BD Biosciences) with Pstl and BamHI, and
inselting thetdiesiéd fraghrehit (Rdrdpyintd thelPstkBamHbl site 6f the
pBSK-pgk-I. (5) Preparation of the KO3 vector The fucose transporter
Preggetinglvectotvend ST hendinbfeidesigradd tisiKDg vebforywass as
constructed by inserting the 5' portion of the fucose transporter (from the
2 sapFapbaseNol 2786 16 thierBaftl af babe N7 143283dfthenkleClidene
sequence shown in SEQ ID NO: 126), the 3' portion (from base No. 4284
DigmtheSdctat base Nol SEG934)énd Pkl Paket fregnidistiinfosMS 1 DTeAn
vector. In addition, a sequence for binding with the primer for screening
(WeHdwvih pBOYWERaY attdBhéd to thE®Eilofpgkbharmaceutical

Scilences 83:12 (18294}, 1670~1675). After removing the
protein with ethanol (Schenk B. et ail., The Journal of
Clinical Investigation 108:11 (2001), 1687-1695), the
sugar chains were concentrated and dried, and flucrescent
iabeled with Z-aminopyridine (Bigge J. C. et al.,
Analytical Biochemistry 230:2 (1995), 229-238). The
reagent was removed from the Z-AB labeled sugar chains by
solid phase extraction using a cellulose cartridge, and
after concentration by centrifugation, purified 2-AB
labeled sugar chains were obtained. Next, the purified
2-AB labeled sugar chains were treated with p-
galactosidase {Seikagaku Corp.) to obtain agalactosyl 2-

AB labeled sugar chains.

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

normal phase HPLC

The antibodies produced by the EFT-KO cells of the
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1-Puror. The KO3 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 KO3 vector, which will
result in the loss of its function. Reverse primer RSGR-A 5'-GCT GTC

prdGEAGHACE GIG €AT CTie Gr3 {BEQL 4B NOutBR)ekhdsgbavesthies
species of targeting vectors were used to knock out the fucose

ce rapsporter geme; 120 Introeupiion skvectersdpmr@HOacellsd4l Supplemerit—
(100x) (Invitrogen Cat. No. 11067-030) and penicillin-streptomycin

AB (lheitroged GatgNo. $5840:51 22y aereladded to CHO-S-FVIH HELhod,
(Invitrogen Cat. No. 12052-098), each at a volume of 1/100 with respect

angp thea Ypkene b CHO-8SFMII3E CHODXBHNER|IBwens 1 Sehctitivanh
in the culture medium (hereinafter designated SFMII(+)), and this

(T SERH (¢ Fiedidinisolusetifde 58 CukupmgltHecelisTaftengybhe ¥ransfere re
The CHO cells were suspended in Dulbecco phosphate buffer

comgémafter ‘desigiatedPBROhivitFodehcCaC Ko, RY160:a 4451at geils,
concentration of 8x106 cells/0.8 mL. Then 30 pg of the targeting vector

thasabde8WIRE BBIF sdshensidh; ard the t%ﬁ—sﬁgseﬁs%@wa‘%s for
transferred to a Gene Pulser Cuvette (4 mm) (Bio-Rad, Cat. No.

abept2deB) o Affdl thé Sfefie ffas let StANEBA i RF L 0ARRE thel Ve dtBE
was introduced into the cells by electroporation with a GENE- PULSER I

An{RieTHE TRIPNECSE0BR) &E5 KU drid 55 pED: AftdtintroGuction'ot®
the vector, the cells were  suspended in 200 mL of SFMII(+) medium and

mag BnBRBE TS ety 6-Wel HAE BERoMEE phtEs tiaki, CRPNGU® ©F

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 G(0)-Fuc.

Tabie 2

Relative ratio of sugar chains estimated from normal

phase HPLC analysis of agalactosyl 2-AB sugar chains

Sugar chain CHO FT-KG-a FT-KO-b FT-KO-¢
G(0)~Fuc 4.0% 92.4% 92.5% 93.2%
G0} 96.0% 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 measuremsnt

The external dialysis solution was 20 mol/L sodium
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1860-096) at 100 pL/well. The plates were incubated in a CO2 incubator
for 24 h at 37C, and then the reagent was added. 3. Knockout step 1
Either the KO1 or KO2 vector was introduced into the CHO cells, and after
24 h the cells were selected using hygromycin B (Invitrogen, Cat. No.
acek0687 -0 £ dtygremyeinB wasissolveddn the SEMINFLUR (i dum
concentration of 0.3 mg/mL and was added at 100 pL/well. 4. Screening
chTfer-hamologoys secombinastsdneRERA(1) Peeparation obBCRR;sample
Screening for homologous recombinants was carried out by PCR. The
eqCHOIlcalis uised inserEeatng wernusd eultured: ind96-wel-plates. After the
supernatant was removed, 50 pL/well of buffer for cytolysis was added,
immewtlsthe cells: were fiest heated at-b5C for 2<h and theiro956qor ADanin too
inactivate protease K to prepare PCR template. The buffer for cytolysis
propasisted efdmpl of sk X tLifobuffer Il (Takara Bio Inc., LA Tag added), 2.5
pL of 10% NP-40 (Roche, Cat. No. 1 332 473), 4 pL of proteinase K (20
2. riglasy Takara Biof, Id €ataNo 486333 dand 38.5 piuot distilled waterDSC
(Nacalai Tesque Cat. No. 36421-35) per well. (2) PCR conditions PCR
reacdtionemixturercontaineduiiipleofihé aboves PERI sanfecmpk of 10 X
LA buffer Il, 5 pL of MgCI2 (25 mM), 5 pL of dNTP (2.5 mM), 2 pL of
so prihier(10 pat-eachd)] 0l ol wof 1o Faei(Gtipl, GatrNot RROOZB)land
29.5 pL of distilled water (50 pL in total). For screening of cells containing
degees ROL vettr Y TRFZasd THyBicREWverd Ustd asPOR prihers, and

for screening of cells containing the
thermally equilibrated at 20°C. Next DSC measurement was

carried out from 20°C to 100°C at a scan rate of
approximately 1 K/min. The result is represented by the
tip of the degradation peak as a function of temperature
(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 Exanple 1

Humanization of GC33

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

chain variable region has a high level of homology with
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K02 vector, TP-F4 and THygro-Fl were used as PCR primers. PCR
conditions for the cells containing the KO1 vector consisted of preheating
at 95C for 1 min, conducting 40 cycles of the amplification cycle of 30 sec
at 95C, 30 sec at 60C, and 2 min at 60C, and then reheating at 72C for 7
DN IEN. PeRaesditions fanthe mells.cantaining the KOQuvecksy consistad af) .
preheating at 95C for 1 min, 40 cycles of the amplification cycle 60 of 30
It seaat 353G andd:min ahZBCranrd theakeheatingr a:20€ foed min. The a
primers used are listed below. In cell samples wherein homologous
ni pgcoimbirdtionfocounretowith thieciKOt wvectidrnn thealk@2 vectoBKDNANE for
approximately 1.6 kb or 2.0 kb will be amplified, respectively. The primer
imihBsdy Wwasadasigreghfor the Shgendmae regidnofrthe ifucosep dranspaorterds ,
outside of the vector, and THygro-Fl and THygro-RI were designed for the
cleygr férfe inSidecofehe ivectdrifbpvardilinder(KO1, KO2) TR3E4 5'-GGA
ATG CAG CTT CCT CAA GGG ACT CGC-3' (SEQ ID NO: 133) Reverse
semrmerKOlf THygre-RICH -TEEATC ABGC T CG GAGACECEGITCESB
AAC-3' (SEQ ID NO: 134) Reverse primer (K02) THygro-FI 5-GCA CTC
1e@FE CCAGEGE CAA AEG: ANHUAGECS , (SEQ IDNG: #35)B1PGRchain
screening results A total of 918 cells containing the KOI vector were
s 1 galyz et anaTIceell wakappeéarediBbevidBorabibgpas feeofibindrit of

(homologous recombination rate: approximately
these antibodies to prepare a humanized antibody.

More 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 azsenbled by PCR
to prepare a gene encoding each variable region. They
were digested at the HindIII segquence 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
cioned into an expression vector HEFgyl where the human
IgGl constant region was cloned, or to the expression
vector HEFgx where the human k-chain constant region was
cioned (Sato 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 chaln were

ver.a had lower binding activity than an antibody with
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0.1%). A total of 537 cells containing the KO2 vector were analyzed and
17 cells were appeared to be homologous recombinants (homologous
recombination rate: 61 approximately 3.2%). 6. Southern blot analysis
Homologous recombination was further confirmed by Southern blot. A

thiotalefdo pgehgenomicINAwas: prepared fros/heusdtured cellsdayric
the standard method to be analyzed in Southern blotting. PCR was

anednducied using:thertwe-priraens listeshelow-do prepare as38nibp probe
corresponding to the region of base Nos. 2113 to 2500 of the nucleotide
sesgguence shownin:SEQ4BPNENnT26, Whichuvas usetchiniseutham L
blotting. The genomic DNA was cleaved by Bglll. Forward primer Bgl-F:
chB'iTET GCTLEGEAAL TGAACT ECAGEAC 1 {SEQDHNOE 1136)
Reverse primer Bgl-R: 5-CTACTT GTC TGT GCTTTC TTC C -3' (SEQ .
acliNO: v13AsAsagésut efCleavageawittioBghlj. the Blotwilli showaesbdndind
of approximately 30 kb from the fucose transporter chromosome,
widpproximatélyoti6 kbafrom el chremosamé whereaih fionlegos:rease
recombination with the KO1 vector occurred, and approximately 5.0 kb
irfrémrthé nchromosvhigywhereihvhorhologoas teconilsination withnke K02z s
vector occurred. The experiment comprised 1 cell from homologous
atreroibirtationowith theK ol actor addr7reels dich $dniblegeus: s
recombination with the KO2 vector. The 62 only cell obtained from the
deforebldgeds Yecormbindteh Withver.h, ver.i, ver.j, 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.j,
and ver.k are shown in SEQ ID NOCS5:74, 75, 76, 77, 78, 7%,
and 80, and the amino acid seguences thereof are shown in
SEQ ID NOs: 81, 82, 83, 84, 85, 86, and 87, respectively.
The nuclectide sequence of the humanized GC33 L chain
variable region ver.a is.shown in SEQ ID NO: 88, and the
amino acid sequence thereof is shown in SEQ ID NO: 89,
respectively. In the humanized GC33 H chain variable
regions ver.i, ver.ij, and ver.k, the sixth glutamic acid

was replaced by a glutamine. These antibodies exhibited

markedly increased thermal stability.

Reference Example 2
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the KOI vector was first designated 5C1, but later analysis revealed that
this cell consisted of multiple cell populations. Therefore the cells were
cloned by limiting dilution before used in the experiment. One of the cells
obtained with the K02 vector was designated 6E2. 7. Knockout step 2
Al ddedhiesmvediotsavenreivsed Establishiceiltines completely defective of
fucose transporter gene from the cells wherein homologous
recéhbinatiers paththé K@ ahe 1KOQamtons: tookplacéeThezact ion
combinations of vectors and cells was as follows: Method 1 combined the
rakOZvectorEndsT tealsi (K1 Methed Rivombiniad the Keparedtartanc
6E2 cells (KO2), and Method 3 combined the KO3 vector and 6E2 cells
theKO2).nEach vectoranasintrotiuced into skie lappropriaie tells rarfélafter24
h selection was started using hygromycin B and puromycin (Nacalai
paTesque,aCaty Nev 20aB51iiA)e The fisedacentation o BygromyElr B2 L -
was set to 1 mg/mL in Method 1, and 7 mg/mL in Method 2. In Method 3
Praggrofiyicin BAvasladded-at § fifakcBhtenttdtion? of 0215 mg/mBagRuse
puromycin at a final concentration of 8 pg/mL. 8. Screening for homolo
Aspug feconibinenslY PCR For sEieepmbZstEelis frontMeftidd 1 VBERS
was carried out to detect cells having homologous recombination with
VapairRO 1 ERRIRO2 Vectdrs. Fdt 6% scrBénifg of eBifs RErTRIethotEallfg ce
following PCR primers were designed: TPS-Fl was configured in the
Asfetfidiy fronBase R8s WH24i% FI5TIHBEG IDNEL128, 411 SHgto- KL
was configured in the region from base Nos. 4248 to 4274. These primers

de\%ﬁjﬁﬂ’pﬂf?%m bp of the fucose transporter gene region containing a

deletion due . )
Te 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 ulL of reaction solution containing 125 ng of sense
primer (CTT GTA CAC AGT GAC GGA AAC ACC TAT: SEQ ID NO:
1243, 125 ng of antisense primer (ATA GGT GIT TCC GTC ACT
GTG TAC AAG: SEQ ID NC: 125), 5 pL of 106z reaction puffer,
1 pL of ANTP mix, 10 ng of HEFgk to which humanized GC33

1 chain ver.a had been cloned, and 1 pL of Pfu Turbc 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
Z h at 37°C, and introduced_into XL1-Blue competent cells

to obtain transformants. The wvariable region was cut out
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to the KO2 vector. Therefore, in the PCR screening in 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 95C, 35 cycles of the amplification
£reycle 0k 3¢ sea«t 956mnd & 1wig at 78C: andJeheating farohmimat 70C.
Forward primer TPS-FI: 5-CTC GAC TCG TCC CTA TTA GGC AAC AGC
¢ 1 ¢8SEQy D NQrt38) Revetse prmet Shygee:Rir SHEEAGAGTGEA
GTG GAG CCT CCA GTC AGC -3' (SEQ ID NO: 139) For Method 3,
expPdabivas used as:thafamvard ooimet 1 aric R SGR=Awas dised a3 the
reverse primer. The PCR conditions consisted of preheating for 1 min at
ch95@, 3% wcyklesasf the amplficatibnioycle 6030 see &1 956y 30 sseyat 60C,
and 2 min at 72C, and reheating for 7 min at 72C. In the sample of cells
Fugavieg horidfagots - recomibiinatorewiih thre KO3avmetdrs DNA of
approximately 64 1.6 kb will be amplified. This PCR procedure will detect
cothbse tells having Homotedeus fecenmbimatiohwitrthecke3 nvectdreand
also those still having-homologous recombination with the K02 vector. 9.
noplG Risitedifig pesiilts InTWiethed Ui acidial oPBLE vElS ere analyzed,
and 18 cells were appeared to be homologous recombinants

qudphidiegaetd recombiritivhrald: 25800).9A Methsd 27 autstal diE24 cells

were analyzed, and 2 cells were appeared to be homologous '
arvetpRbihans thdmsiogads retémbliation rates 0mug) T4 addiiphipody
Method 3, a
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 23 was replaced
by Asp, sugygesting that the binding activity is
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). 1In accordance with that method, a series
of modified antibodies were prepared by replacing G34
with 17 other amino acid residues except for Cys and Met
using the Quick Chane Site~Directed Mutagenesis Kit to
prepare G34R, G34D, G34E, G34F, G34H, G34N, G34P, G34Q,
G341, G34K, G34L, G34V, G34W, G34Y, G34R, G34S, and G34T.
The binding activity of the antibodies was evaluated
using culture supernatant of C037 cells transiently
expressing the antibodies. It was revealed that binding

activity is maintained even if G34 is replaced with
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total of 382 cells were analyzed, and 7 cells were appeared to be
homologous recombinants (homologous recombination rate: 1.80). 10.
Southern blot analysis Southern blotting was carried out according to the
method described above. Among the cells analyzed, 1 cell completely
anddacdking theifucose fransporiatyeneatdsfouhdatn Ruockdil $Bp 1 atheé
analysis results of PCR and Southern blotting were consistent, but not in
Va kndekat) step 2. Possible causes are as follows: 1. In Method 1 cells
having homologous recombination independently with either KO1 or KO2
werdmixed iogether: . Fhafisdoses radspditer genbdsd présedht nefashe
one pair (2 genes) but as multiple pairs (or not less than 3 genes); and 3.
mo@ifingthecultbreddfahe 26k linePssaphstid iR¥he B8 khockeuit stép 1,
the copy number of the fucose transporter gene remaining in the
(G3dBcultutEQ célls HRtredded! 14 RhalySisbf flicd%e: expreds§isd FucosER
expression was analyzed by PCR in 26 cells found to be homologous
IDradmBiRaris3 Afidtal SERIGE s wite Stxiriét on TEfol 4 A'Rith 400
pL of PBS containing 5 pg/mL of Lens culinaris Agglutinin, FITC
(Gé4Mjugatti®ebtorQbofdtoriés Cat: N6ERLAB4HY 2.5% FES28nd 00%%

sodium azide%hereinafter designated as FACS soluet%%\r;?. Then the cells
IDWRFS rifiSed Stiids with EAESNGutdn affirditlyzedwith BAKSCAfr

Becton Dickinson). The results clearly showed that fucose expression is
(CdadrbasedBnkHnihe céitsoliid 46 be coMptetel) tickimfthEFiddde SEC

transporter gene in the Southern blot analysis.
ID NOJ)103QUS34Y), SEQ ID NO: 104y(634R), SEQ ID NG: 105

(G34V), and SEQ ID NC: 106 (G34P), respectively. The
amino acid sequences of the L chain variable regions of
the modified antibodies are represented by SEQ ID NO: 167
(G34AY, SEQ ID NO: 108 (G34D), SEQ ID NO: 10% (G34E)., SEQ
ID NO: 110 (G34F)y, SEQ ID NO: 111 (G34H), SEQ ID NO: 112
(G34N), SEQ ID NO: 113 (G347T), SEQ ID NO: 114 {(G34Q), SEQ
ID NO: 115 (G341}, SEQ ID NO: 116 {G34K), SEQ ID NO: 117
(G34L), SEQ ID NO: 118 (G348}, SEQ ID NO: 119 (G34W), SEQ
ID NO: 120 (G34Y), SEQ ID NO: 121 (G34R), SEQ ID NO: 122

{G34V), and SEQ ID NO: 1232 (G34P), respectively.

Reference Example 3

Destruction of fucose transporter gene in CHO cells

1. Construction of targeting wector
(1) Preparation of KOl wvector

The hygromycin resistance gene (Hygr) was
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The above results have revealed the following: From the fact that only
one cell out of 616 cells screened has complete deletion of the fucose
transporter gene, the frequency of homologous recombination was very
low at approximately 0.16%. As noted above, there are several possible

cofeaspRs iy the results, o RCRaN Southein dlot-anatysis-inrdiockewtn
step 2 was not consistent. However, the cell lines obtained in Method 3
pciaynot comprise e ppdureLfLells havingrhamelogous gaeembination
independently with the KO2 and KO3 vectors, 66 because selection was
iamadeusing twa types of grugsi & additions it isiualikely that af orther
other cell lines having homologous recombination by PCR comprise
geiultiple eellpoputations 2As netethabaveg itinaresare 8 ammonesducose
transporter genes present, targeting of the gene in cells would be
sepaidicularly diffisult. Horpelegaus: recormhimasntsaeauldbeabtained oyl
using a vector such as the K01 vector where Hyger is hardly expressed
siard bydereening-adarge number @t cels 67iGEAMS hE Aregntisglypicarn
3 antibody composition comprising an antibody having a heavy chain
theariablé regiary soaprsmngCDR1daving thednine agithsequenyesset was
forth in SEQ ID NO: 25, CDR2 having the amino acid sequence set forth
cuih SE@ 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
Fomedifiedp2 A anti-glypican 3 antibody composition comprising an
antibody having a light chain. variable region comprising CDR1 having
Hyhe-difino acid sédifenteGet foHHi-PFSEQADAO: 45C CDR2 hatingthe CC—
amino acid sequence set forth in SEQ ID NO: 46, and CDR3 having the
3 "amie adid SEQuehéd set forth in SEQ ID NO: 60, wherein the sugar

chain component thereof has been modified.
Reverse primer

Hyg3-NT 5'-GECGE GCC GCC TAT TCC TTIT GCC CTC GGA CG-3°
(SEQ ID NO: 129)

The fucose transporter targeting vector ver.l
{hereinafter designated the KOl vecitor) was constructed
by inserting the 5' portion of the fucose transporter
{from the Smal at basgse 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.
10934}, and an Hygr fragment into pMC1lDT-A vector (Yagi T,
Proc. Natl. Acad. Sci. USA, Vol. 87, p. 9918-9522, 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. However, Hygr is not
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3. An anti-glypican 3 antibody composition wherein the antibody of claim 1
further has a light chain variable region comprising CDR1 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
alwaGld sequencesset forh ihSEHRENO: 60a4. Al an+glyRiean 3 antibody
composition comprising an antibody having a heavy chain variable region
ny@fanyone of (13(4:(hia-beavyrchain yadakie cegion eomprisingtheor
amino acid sequence set forth in SEQ ID NO: 81: (2) a heavy chain
is vatieblerregiomeamprisiag the antinenadid gequenee-seiforthtin SEQ IDhe
NO: 82; (3) a heavy chain variable region comprising the amino acid
KO lsegdlenee setforthlin SEQ IDNGBF @) d heavyehairedariatle regien
comprising the amino acid sequence set forth in SEQ ID NO: 84: (5) a
ce lHeavy Thairevasialbte: regior: bemptisiag flreeamina aeidsssguence setiforth
in SEQ ID NO: 85; (6) a heavy chain variable region comprising the
losmind acibsequence sef faritpin SEQrIDING186; on€/)d heavycchinn by
variable region comprising the amino acid sequence set forth in SEQ ID
intNOOBZ,t whereid thé:sudfarichagctompoménttheredi has been madifigdie
5. An anti-glypican 3 antibody composition comprising an antibody having
lozdight chain Gariablé sagion comprising the amino acid sequence set forth
in SEQ ID NO: 92, wherein the sugar chain component thereof has been
{Z mdtiifiadh 162 TheramitglygicBnBaitibody @emposition according to claim
4, further comprising an 68 antibody having a light chain variable region
comprisirighe amilio ackEséguende sep SRR SEQY NG 9% 70AR
anti-glypican 3 antibody composition having an activity equivalent to the
thactitysst Hekantibden corfpgsttiontof Bhybfilalms e “RKerei?BRe br
more amino acid residues are substituted, deleted or added and/or
Biqidepddrom te aminc acii @kquélicestset 46 it dmy of Taliméi=6. 8.
The anti-glypican 3 antibody composition according to claim 7, comprising
EcaRhntibbdy vihga RgRTGhairt vafidtte TGiof commprisiiglCBRs™, 2
and 3 of any one of (1)-(15): (1) CDRI comprising the amino acid |
o uéricaet fors - SEND NO: BB, EORFcdipidini e Brfiho st
sequence set forth in SEQ ID_NO: 46, and CDR3 corrélgrisin the amino

HYgciaSoRishte 8t ToiTinSEYID-NOTEE (2) CBRIESMAAdinG e 2
KogMIN%, a5/ Sequence setforth In SEQ D N 9 GRRz eomerizing e,
and a BamHI site was added to the 3' portion containing
the region up to the SV40 poly A addition signal, and
then thé Hygr fragment was cut off.

Forward primer

Hygh-AV 5'-ATG CAT GCC ACC ATG AAA ARG CCT GAA CTC ACC
=37 (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-1l-Hygr vector was prepared by inserting

56



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
enCORRcomprsinghe amine acifhseqwence set fofhin SEO-IDNEL £O:
(4) CDRI comprising the amino acid’sequence set forth in SEQ ID NO: 93,
51 CDRZcC gﬁgi&%ng .amino acid sequence set forth in SEQ ID NO: 46,
and CDR3 comprising the amino acid sequence set forth in SEQ ID NO:

(36063} LoIpPHsing 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.CBR3,.c@MpHging the-aming agid segrHgner.seb fortin SEQ ID
NO: 60; (6) CDRI comprising the amino acid sequence set forth in SEQ ID

(nNQ: 95, ERR2 gempysingdine: pruinaacid sequencesset fedhin SEQ H2
NO: 46, and CDR3 comprising the amino acid sequence set forth in SEQ

byIDLNG: 803 £6) €BRI sompysingdhe amine acichsessience sekiastiaSEQ
ID NO: 96, CDR2 comprising the amino acid sequence set forth in SEQ

(tELNO: 46, snd CRR3cepprising the amine acig-sequente set agh imo .
SEQ ID NO: 60; (8) CDRI comprising the amino acid sequence set forth in

4 33EQIDNO=9 A LD R2comprising thecaminmacid seqaegee setforthing ) |,
SEQ ID NO: 46, and CDR3 comprising the amino acid sequence set forth

tHa SEQ i NQo60; (9 GbRicemprising4hé amino ackl seguenee sbhfosthNe .
in SEQ ID NO: 98, CDR2 comprising the amino acid sequence set forth in

1 SB@)ID NOd 4pgand CRR3 camprising theramindiacidisebueace set forth
in SEQ ID NO: 60; (10) CDRI comprising the amino acid sequence set

Urforthdn S KNGS, @DREEBmMprising:the 169 amind acidsegueheece
set forth in SEQ ID NO: 46, and CDR3 comprising the amino acid

tcselgquencerget. foith #vSEQIID NOL B0p(il) CDRI edmptising e amiric:
acid sequence set forth in SEQ ID NO: 100, CDR2 comprising the amino

i repid- sequérnce setdértly IS EDDOPNDOL 16 tand: CDR3 tomplibingrhe—1
amino acid sequence set forth in SEQ ID NO: 60; (12) CDRI comprising

gehe aming atkirseuents sehfurthtin SBEQTD NOMEO K CDR2 Coniprisiig

the amino acid sequence set forth in SEQ ID NO: 46, and CDR3

< koiprding/thecaminratid B6qUde sbpte the cells. It Iis

expected that the fucose transporter will lose 46 base
pairs of exon 1 including the start codon by the
introduction of the K02 vector, which will result in the
loss of its function.
(4) Preparation of pBSK-pgk-l-Puror

The pBSK~pgk-l-Puror vector was prepared by cleaving
pPUR vectcr (BD Biosciences) with PstlI and BamHI, and
inserting the digested fragment {(Puror) into the Pstl-
BamBEI site of pBSK-pgk-1.
{53} Preparation of the KGC3 vector

The fucose transporter targeting vector ver.3
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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 ID NO: 60; (14) CDRI comprising the amino

(Reid-sqquence sg&&ﬂﬁ%a!&%%(?é%\'%%&%@Em'%w&@w@%
acid sequence set forth in SEQ ID NO: 46, and CDR3 comprising the

b @MiAQ acidisequence set farth in, SEQHD NO: £Q:.(la) GRRI comprising
the amino acid sequence set forth in SEQ ID NO: 104, CDR2 comprising

(herrming asjdisequence set frth i SEQHD NQ- 46808 COR3 1 se wo.
comprising the amino acid sequence set forth in SEQ ID NO: 60; 9. The

¢ 3pH-glypiean:3 antihedy ¢ompesiyar AEEOTdiNg A9 GAIMsECAMPRSING fo ) |
light chain variable region selected from (1)-(15): (1) a light chain variable

t¥Rgion compHsipg the asing.asid seguencessetifarth in. SEQ-D NO:HO: o
(2) a light chain variable region comprising the amino acid sequence set

1 forthiin, SERADINR- 1085 £3)2 kighiphainvarable fegiomeomprisingshe
amino acid sequence set forth in SEQ ID NO: 109: (4) a light chain

IMatable region compsisingthe aminomcithsequencerset fRrthin8EQ 1B
NO: 110; (5) a light chain variable region comprising the amino acid

s seguenoecses ot iSEQIDNG: 494 a ¢6)-a light ehain variable regiopy k-
comprising the amino acid sequence set forth in SEQ ID NO: 112; (7) a

1 kight:ohain variabl&cegion comprising the aaviaa asid sequengedset forthrined
SEQ ID NO: 113; (8) a light chain variable region comprising the amino

iacid seiguened set.forthtin SEQ@ WD ND:H 4 1(9) adight chainavariable
region comprising the amino acid sequence set forth in SEQ ID NO: 115;

t (:0) sdlight ebhamivariablesregidh cemprising the amiroacidisetuehoe set;
forth in SEQ ID NO: 116; (11) a light chain variable region comprising the

thmirng-acitl seqdencésetforthim SEQUD NQirl k7 (12% aHight ghainor,
variable region comprising the amino acid sequence set forth in SEQ ID .

wRNO: 181 (13 fighttchizin Yaralle segiof comprisingcthecamino acid
sequence set forth in SEQ ID NO: 119; (14) a light chain variable region

Reormpasing ¥ieamino acid sequence set forth in SEQ ID NO: 120; and
(15) a light chain variable region comprising the amino acid sequence set

Rfgetirift SEQ ID NOT12L C10 P ahti-Biypicah3 aAflbsEEcEMpasitidFEQ
according to any of claims 1 70 to 9, wherein the sugar chain component

ettt haddeen modified so as to be a more than 20% of the ratio of

antibodies lacking fucose.
The above three species of targeting vectors were

used to knock out the fucose transporter gene.

2. Introduction of vectors into CHO cells

HT Supplement (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~3FMII HT. CHO DXB1l cells were
subcultured Iin the culture medium {(hereinafter designated

SFMIT(+)), and this SFMII{+) medium alsc used for
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il. The anti-glypican 3 antibody composition according to any of claims I 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 Ito 9,
cuWherein dhe: isygaechaincomponent thereefhasdieen mogifiggesa-as s
be a more than 90% of the ratio of antibodies lacking fucose. 13. A
we PEOGESS ferrpieducing aniani-glypisas satiibedy using-a calhrwhergiitar
gene encoding the anti-glypican 3 antibody as defined in any of claims 1
deto §has beepirroducedtintoysaid celt hawing redused capability of
adding fueose to sugar chains. 14. The process for producing an
coantbgtypicainhantibotlyiaécardinpsto@laimda, wikrein the cell havinge
reduced capability of adding fucose to sugar chains is a cell lacking a
tatugese transparterr 152A process fopprodecinglan antsglypicam3 and
antibody, comprising the steps of: (a) introducing a gene encoding the
thantk-glypicanBoamtibody asadefinsdia aay of dlaimsadtd-@ o & tekk having
reduced capability of adding fueose to sugar chains; and (b) culturing the
Cugelk 16. AA anticanCerariig havivigtas itscactive ia§redient the antibddye
composition according to any of claimsito 12. 71 SEQUENCE LISTING
cuxgtO=Chagai Seiyakirkdbeshikidaishar <120 Anti-Glypicapd-or was
Antibodies with Modified Sugars <130> PCG-9012W0 <150> JP
inPQuAHITESb6L k1615 1pD04el(-260¥1 605 T3 2 POR Papantih Vérsion &l E~
<210> 1 <211> 1743 <212> DNA <213> homo sapiens <400> 1
PUag5Ecgha @gtycirde cgegryctty gtott§§ea fjetgetCad ettggatite 601 ED -

After introduction of the wvector, the cells ware
suspended in 200 mL of SFMII(+) medium and transferred to
twanty 96-well flat bottomed plates (Iwakil, Cat. No.
1860-096) at 100 nL/well. The plates were incubated in a

CO, incubator for 24 h at 37°C, and then the reagent was

added.

3. Knockout step 1

Either the KOl or K02 vector was introduced into the
CHO cells, and after 24 h the cells were selected using
hygromycin B (Invitrogen, Cat. No. 10687-01C).
Hygromycin B was dissclved in the SEMIT (+) up to a
concentration of 0.3 mg/ml and was added at 100 aL/well.

4. Screening for homologous recombinants by PCR

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

out by PCR. The CHC cells used in screening were
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ccgggacagg cgcagccccc geccgecgecg ccggacgcca cetgtcacca agtcegctee
120 ttcttccaga gactgcagcc cggactcaag tgggtgccag aaactcccgt gccaggatca
180 gatttgcaag tatgtctccc taagggccca acatgctgct caagaaagat
ggaagaaaaa 240 taccaactaa cagcacgatt gaacatggaa cagctgcttc
cuPglctgerag:.tadggagela 390 aagiictiaa ftatieagad:lgsigeggiidtceaagagy
cctttgaaat tgttgttcgc 360 catgccaaga actacaccaa tgccatgttc aagaacaact
rem66eagnycel gaciceaqda 420 rgceititgagtitgigagiga altitcaca:gatglginic,
tctacatctt gggttctgac 480 atcaatgtag atgacatggt caatgaattg tttgacagcc
andgtttheagi«<alciatace H40;i cagctaatgasatceagdcet gedigatica geettggacaan
tcaatgagtg cctccgagga 600 gcaagacgtg acctgaaagt atttgggaat ttccccaagc
95 ttattatgacictaggtttcc 660n aagtcactge gagttactagegaltcttectbeaggetetg&CR
atcttggaat tgaagtgatc 720 aacacaactg atcacctgaa gttcagtaag gactgtggcc
temgaatgotcac Cagaatgtgd 80 Ltactgodtbactgccagygractgdtgdtgodttaaacceb £
gtggcggtta ctgcaatgtg 840 gtcatgcaag gctgtatggc aggtgtggtg gagattgaca
10 agtdetgdaytdgaatddatt el zctgtcBdtty dagaacttghgdatggeatdadeagaatét 1L
atgacatgga gaacgtactg 960 cttggtctct tttcaacaat ccatgattct atccagtatg
of tdcayabifad fycbiggahag 1020 -cthaccakca &tattygéaa gitatgiged
cattctcaac aacgccaata tagatctgct 1080 tattatcctg aagatctctt tattgacaag
pragggrattaa dagttgbicaddiabaadatild® aagaakeet tatecagelg . 9033),
aagaagggaa ctaattcaga agttgaagtc tttcatcagc 1200 ttctatagtg ctttgcctgg
angtaghitctgelhgedatagcticidigr@gya baicgataee 1260 Tagegygaat - No.
atggacaaga actcgtggag agatacagcc aaaaggcagc aaggaatgga 1320
36 maaac® agtieEatét-ccatgagetyg aaaatgaagg gecctgagec agtggtcagt
1380 1 caaattattg acaaactgaa gcacattaac cagctcctga gaaccatgtc
(Z{at§édtaaaridiud’ ghtagagttc tggataaaaa cctggatgag gaagggtttg
aaagtggaga ctgcggtgat 1500 gatgaagatg agtgcattgg aggctctggt
gat %ggtg%%ﬁégﬁﬁa&b%@tb’éﬁcﬁo g%@ tcetty a‘@gaEfg%c%?&‘é‘ﬁtc?&R
at tggatg atgcgc aaacagtcag 1620 caggcaactc cgaaggacaa
aa%gd‘l&C&leCﬁ é%&@bdﬂégf@ﬁcgﬁcc 91568@ c‘&gcfﬂ‘é g tictcadtiy

cat CC&tC tcggtagtgt CttCttCtt CCt tgcac 1740 tga 1743 <210> 2 <211>
5 géogg Iégg %gg 3 gg % primer g( 0 uM each), 0.

rL of La Taqg (5 IU/pL, Cat. No. RR0OOZB) and 29.5 plL of
distillied water (50 pbL in total). For screening of cells
containing the KOl vector, TP-F4 and THygro-R1l were used
as PCR primers, and for screening of cells containing the
KO2 vector, TP-F4 and THygro-Fl were used as PCR primers.
PCR conditions for the cells containing the KO1
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 K02 vector consisted of preheating

at 95°C for 1 min, 40 cycles of the amplification cycle
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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 Gly
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
of PY0 GlucThriProVat Pia G198 Sef rAsptl e10Gin, Valnb0 5b60 Cytseleit Beo
Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys 65 70 75 80 Tyr
at GifleutBhr Alanfing Leu Asn Met Glu Gin Leu Leu Gin Ser Ala 85 90 95
Ser Met Giu Leu Lys Phe Leu lie lle Gin Asn Ala Ala Val Phe Gin 100 105
110IGr AlaiRle GlukeVakVal ArgHisdAladysvAsn Tyr Tdw AsncsAlap 125
120 125 Met Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gin Ala Phe Giu
whephal 130485 1490Val GiycGbRhe PherThy Aspr\ta Ser ey Tyrdleksu
Gly Ser Asp 145 150 155 160 lle Asn Val Asp Asp Met Val Asn Giu Leu
vePHerASE Seit eliPhevRotiss 1 704 75 fvaltier Tyt T Gih T el MekAswr
Pro Gly Leu Pro Asp Ser Ala Leu 180 185 190 2 Asp lle Asn Giu Cys Lau
2- Argelynia Arg ArgRsp Lhed.ysteaEries 198 200 2056IyeAdmPhe FroF 4
Lys Lau lie Met Thr Gin Vai Ser Lys Ser Lau Gin 210 215 220
was designed for the 5' genome region of the fucose

transporter outside of the vector, and THygro-F1 and

THygro-R1l were designed for the Hygr gene inside of the

vector.
Forward primer (K01, KG2)

TP-F4 5'-GGA ATG CAG CTT CCT CAA GGG ACT CGC-3' (SEQ ID

NO: 133)

Reverse primer (KO1)

THygro-R1 5F-TGC ATC AGG TCG GAG ACG CTG TCG AAC-37
(SEQ ID NO: 134)

Reverse primer (KGZ2)

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 K0l vector were
analyzed, and 1 cell was appeared to be a homologous
recombinant (homologous recombination rate: approximately
0.1%). A total of 537 cells containing the K02 vector
were analyzed and 17 cells were appeared to be homologous

recombinants (homologous recombination rate:
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Val Thr Arg lie Phe Lau Gin Ala Lau Asn Lau Gly lie Glu Val lle 225 230
235 240 Asn Thr Thr Asp His Lau Lys Phe Ser Lys Asp Cys Gly Arg Met
Leu 245 250 255 Thr Arg Met Trp Tyr Cys Ser Tyr Cys Gin Gly Lau Met
Met Val Lys 260 265 270 Pro Cys Gly Gly Tyr Cys Asn Val Val Met Gin
apraly:Cysaet Ala3GRE 275 280 285 Val Val Giu lie Asp Lys Tyr Trp Arg Glu
Tyr lle Lau Ser Lau Glu 290 295 300 Glu Lau Val Asn Gly Met Tyr Arg lie
6. Bendpavat BheAsi Val ved 5305 310 315 320 Lau Gly Lau Phe Ser Thr
lle His Asp Ser lie Gin Tyr Val Gin Lys 325 330 335 Asn Ala Gly Lys Leu
ThriirThe fleWSly 155 PapiCyC AR H s Ser £340- 845 3501GiA CIRAGYGIn
Tyr Arg Ser Ala Tyr Tyr Pro Glu Asp Lau Phe lle 355 360 365 Asp Lys
Souykaz labdlys vl Ale Hid- VAEFGHPHIIGREGHFTRIM U 878 375380
Ser Ser Arg Arg Arg Glu Lau lle Gin Lys Lau Lys Ser Phe lie Ser 385 390
PO PHETYr SerdAld FAtTToTSH T fig Cy_Set 1418 B Pro’idi Afa
405 410 415 Giu Asn Asp Thr Lau Cys Trp Asn Gly Gin Glu Lau Val Giu
to v TRRUP £S5 480 TRV BIRTYs }N&Jé\ralﬁzfs@-Asr?éry et Ly ARG
Phe Asn Lau His 435 440 445 Glu Lau Lys Met Lys Giy Pro Glu Pro Val

us {4 seheintie IBA 450 485466 BsHCH Lys AsEASn Binf Eau'tau

Arg Thr Met Ser Met Pro Lys 465 470 475 480
probe corresponding td the region of base Nos. 2113 to

2500 of the nucleotide seguence shown in SEQ ID NO: 126,
which was used in Southern blotting. The genomic DNA was
cleaved by BglII.

Forward primerzr

Bgi-F: 5'-TGT GCT GGG AAT TGA ACC CAG GAC -3 (SEQ ID NO:
136)

Reverse primer

Bgi-R: 5'~CTA CTT GTC TGT GCT TTC TTC C -3' (SEQ ID NO:
137)

LAs a result of cleavage with BglII, the blet will
show a band of approximately 30 kb from the fucose
transporter chromosome, approximately 4.6 kb from the
chromosome wherein homclogous recombination with the KOL
vector occurred, and approximately 5.0 kb from the
chromosome wherein homologous recombination with the KOZ
vector occurred. The experiment comprised 1 cell from
homologous recombination with the KOOI vector and 7 cells

from homologous recombination with the KOZ vector. The
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3 Gly Arg Val Leu Asp Lys Asn Leu Asp Glu Glu Giy Phe Glu Ser Gly 485
490 495 Asp Cys Gly Asp Asp Glu Asp Glu Cys lle Giy Gly Ser Gly Asp
Gly 500 505 510 Met lle Lys Val Lys Asn Gin Leu Arg Phe Leu Ala Glu
Leu Ala Tyr 515 520 525 Asp Leu Asp Val Asp Asp Ala Pro Gly Asn Ser
onBin Gil Al@fha Prie 530-035 54@ LysAsp AssuGludie-SeTh=Rhe His i tn
Asn Leu Gly Asn Val His Ser 545 550 555 560 Pro Leu Lys Leu Leu Thr
th8ekMet a tlerSeradal Mat €ysdRhei Blve 668 5701575~ he Leteval His
580 <210> 3 <211> 115 <212> PRT <213> Mus muscuius <400> 3 Gin
anyayGirLee Gin Gid SerGiy ild Slu kel VabArg PreGiyAlanlix 10 15
Ser Val Lys Leu Ser Cys Lys Ala Ser Giy Tyr Thr Phe Thr Asp Tyr 20 25
cedd GirmetHISTr Valbys-GiroTer PiosValdis Slydes Lysdipdler 35 40
45 Giy Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe 50
ligdsngyd iyt ysAlRTheteu TheAlalAsp hys SepSeiBenThr AlmEyr £
65 70 75 80 Met Giu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr
th¢yﬁ@9§g5qﬁpy;ned with the KOZ vector was designated 6E2.

7. Knockout step 2

The three vectors were used to establish cell lines
completely defective of fucose transporter gene from the
cells wherein homologous recombination with the KC1 and
KOZ vectors took place. The combinations of vectors and
cells was as follows: Methdd 1 combined the K02 wvector
and 5C1 cells (KCl), Method 2 combined the KO2 vector and
6EZ2 cells (KO2), and Method 3 combined the KO3 vector and
0EZ 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. In
Method 3 hygromycin B was added at a final concentration
of 0.15 mg/mL and puromycin at a final concentration of 8

ng/mi.

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 K02 vectors. For
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Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Giy Gin Gly 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 Ser Leu Pro Val
SerLeu Gly 151015 Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser

scteaMaldHis Ser20125 3@ oAsiiEiyhAsh Thicigr feu HisvEmpaTyilieu Gin
Lys Pro Gly Gin Ser 35 40 45 Pro Lys Leu Leu lie Tyr Lys Val Ser Asn

pr g PheBerGhevaliPred 50 55160- Aspwirg RhienSenGheSenGly-8er Gly
Thr Asp Phe Thr Leu Lys lle 65 70 75 80 Ser Arg Val Glu Ala Giu Asp

regémGly Mal Tye PhelCys. S8°Gih Asn 8890 95 THe®Mig VallPro PrdThend
Phe Gly Ser Gly Thr Lys Leu Glu lie Lys 100 105 110 <210>5 <211>5

SHya12> PRT&218SMUSIMISEUILE L4005 AsATYE AN Met SerVps5 -
<210>6

4248 to 4274. These primers will amplify 350 bp of the

fucose transporter gene region containing a deletion due
to the K02 vector. Therefore, in the PCR screening in
Method 2, those dells providing no amplification product
0of 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~-Fl: 5°'-CTC GAC TCG TCC CTA TTA GGC AAC AGC -3' (3EQ
ID NO: 138)
Reverse primer
SHygro-Rl: 5'-TCA GAG GCA GTG GAG CCT CCA GTC AGC -3'
(SEQ ID NC: 1399

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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<211> 17 <212> PRT <213> Mus musculus <400> 6 Ala lie Asn Asn Asn
Gly Asp Asp Thr Tyr Tyr Leu Asp Thr Val Lys 1510 15 Asp <210>7

<211> 55 <212> PRT <213> Mus musculus <400> 7 GIn Gly Gly Ala Tyr
15 <210>8<211>7 <212> PRT <213> Mus musculus <400> 8 Thr Tyr

1. BlyMel Gly Viak Gind13 /520> 9 ¥B1E> 2OR<ZEr-PRIrs2133 Musetect

musculus <400> 9 Asn lle Trp Trp Tyr Asp Ala Lys Tyr Tyr Asn Ser Asp
thbed Lys Sps h5Ihis eddOPods21e8omdlidmPRIn with the KO3
vector and alsc those still having homologous

recombination with the K0Z vector.

9. PCR screening results

In Method 1, a total of 616 cells were analyzed, and
18 cells were appeare& to be homologcus recombinants
fhomologous recombination rate: 2.9%). In Method 2, a
total of 524 cells were analyzed, and 2 cells wers
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 (homologous
recombination rate: 1.8%).

10. Southern blot analysis

Southern blotting was carried out according to the
method described above. Among the ceils analyzed, 1 cell
completely lacking the fucose transporter gene was found.
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 KOl or KC2 were mixed together; 2. The fucose
transporter gene is present not as one pair (2 genes) but
as multiple pairs (or not less than 3 genes); and 3.

During the culture of the cell lines established in the
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<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
Gly Met Gly Val Gly 15 <210> 12 <211> 16 <212> PRT 6 <213> Mus
musculus <400> 12 Asn lie Trp Trp Asn Asp Asp Lys Tyr Tyr Asn Ser Ala
kndekclys Sare 5110 15e<280y 18 w@i4r 8> &21R» PRIE«243> Mus
musculus <400> 13 lie Gly Tyr Phe Tyr Phe Asp Tyr 15 <210> 14
tra@qpon’ «R1@=RRT «@d Brivigs mustilas s<a00xl 14 Gyl Tye TigsMet His

increased.

11. Analysis of fucose expression

Fucose expression was anaivzed by PCR in 26 cells
found to be homologous recombinants. A total of 1x10°
cells were stained on ice for 1 h with 100 ul of PBS
containing 5 pg/mL of Lens culinaris Agglutinin, FITC
conjugate (Vector Laboratories, Catf 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 soluticon and analyzed with FACSCalibur (Becton
Dickinson). The results c¢learly showsed that fucose
axpression is decreased only in the cells found to be
completely lacking the fucose transporter gene in the
Socuthern blot analysis.

The above results have revealed the following:

From the fact that only one cell out of 616 cells
screened has complete deletion of the fucose transporter
gene, the freguency of homologous recombination was very
low at approximately 0.16%. As noted above, there are
several possible reasons why the results of PCR and
Scuthern blot analysis in knockout step 2 was not
consistent. Howsver, the cell lines obtained in Msthod 3
may not comprise a mixture of cells having homologous

recombination independently with the KO2Z and KO3 vectors,
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15 <210> 15<211> 17 <212> PRT <213> Mus musculus <400> 15 Ala
He Tyr Pro Giy Asn Ser Asp Thr Asn Tyr Asn Gin Lys Phe Lys 1510 15
Gly <210> 16 <211> 10 <212> PRT <213> Mus musculus <400> 16 Ser
Gly Asp Leu Thr Gly Gly Leu Ala Tyr 1510 <210> 17 <211>5 <212>

bePRIs€2533 Musirmusaius red0>ukyi ey BirAla MetsSerr 1b-52d 0> 18,
<211> 17 <212> PRT <213> Mus musculus <400> 18 Ala lle Asn Ser

adAsnGly Gly Tht Thulys TyiRro-Asp TarMeblkys: Heb 401D AsP19210 e 5
19

having homologous recombination by PCR comprise multiple
cell populations. As noted above, if there are 3 or morse
fucose transporter genes present, targeting of the gene
in cells would be particularly difficult. Homeclogous
recombinants could be obtained only by using a vector

such as the KOl vector where Hyger is hardly expressed

and by screening a large number of cells.



<211> 13 <212> PRT <213> Mus musculus <400> 19 His Asn Gly Gly
Tyr Glu Asn Tyr Gly Trp Phe Ala Tyr 1510 <210> 20 <211>5 <212>
PRT <213> Mus musculus <400> 20 Ser Tyr Trp Met His 15 <210> 21
<211> 17 <212> PRT <213> Mus.m lus <400> 21 Glu lle Asp Pro
Ser Asp Ser Tyr Thr Tyr Tyr Asn Mphe Arg 151015 Gly 8 <210>
22 <211> 15 <212> PRT <213> Mus musculus <400> 22 Ser Asn Leu

1. An arfalyidsRdaly dhebhyk AtenBheBrcMapRAe PR ahyihddd Bt thg a<210> 23

heavy chafg%gﬁa%?e 1%%%‘(::2n>c€1|$1;-l;rising CDRI] having the amino acid sequence set forth in SEQ [D
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 CDR! having the amino acid sequence set forth in SEQ ID NG 45,
CDR2 having the amino acid sequence set forth in SEQ 1D NO: 46, and CDR3 having the amino
acid sequence set forth in SEQ ID 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 1D 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: 83;
{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 NO: 85;
(6) a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID NO: §6;
or

{7) a heavy chain vartable region comprising the amino acid sequence set forth in SEQ 1D 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 amino acid sequence set forth in SEQ ID 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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<213> Mus musculus <400> 23 Thr lie Asp Pro Ser Asp Ser Glu Thr His

Tyr Asn Lau Gin Phe Lys 1510 15 Asp <210> 24 <211> 15 <212>

PRT <213> Mus musculus <400> 24 Gly Ala Phe Tyr Ser Ser Tyr Ser Tyr

Trp. Ala Trp Phe Ala Tyr 151015 <210> 25 <211>5 <212> PRT <213>
antibody R0 St GEa D ISR OBRINRS Hiksamigo Ssihsagraceises fpyth in SEQ
ID NO: 92212> PRT <213> Mus musculus <400> 26 9 Ala Leu Asp Pro Lys Thr

GIy Asp Thr Ala Tyr Ser Gin Lys Phe Lys 15 10 15 Gly <210> 27 <211>

<F12> PR gl > Mus muscy lus,
7.  Ananti-glypican 3 anu 0 compomlon 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):

(1) CDRI comprising the amino acid sequence set forth in SEQ 1D 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 D NO: 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 1D 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 ID NO: 60,

(4) CDRI comprising the amino acid sequence set forth in SEQ ID NQO: 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 1D 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 ID NO: 60;

{7) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 96, CDR2 comprising the
amino acid sequence set forth in SEQ 1D 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;

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

(10) CDRI comprising the amino acid sequence set forth in SEQ ID NO: 99, CDR2 comprising the



<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 10i5 Val Lys Asp <210> 30

. .<211>8 <2 PRT £213> Mus muscylus. <400> 30 Glu Val Thr Thr Ser
amino acifgaher et {0 SR IS T S5 U305 poewoes ie i ebaguence s
forth in SEQJIENEI: Afk Ser Ala Met Asn
(11) CDRI comprising the 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 acid 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 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 1D NO: 46, and CDR3 comprising the amino acid sequence set
forth in SEQ ID NQO: 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: 46, 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 1D NO: 109;
(4) a light chain variable region comprising the amino acid sequence set forth in SEQ [D NO: 110;
(5) a light chain variable region comprising the amino acid sequence set forth in SEQ ID NO: 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 D NO: 114;
(9) a light chain variable region comprising the amino acid sequence set forth in SEQ 1D 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-glypican 3 antibody composition according to any of claims 1
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15 <210> 32 <211> 19 <212> PRT <213> Mus musculus <400> 32 Arg

lle Arg Ser Lys Ser Asn Asn Tyr Ala lle Tyr Tyr Ala Asp Ser 1510 15 Val

Lys Asp <210> 33 <211> 12 <212> PRT <213> Mus musculus <400>

33 Asp Pro Gly Tyr Tyr Giy Asn Pro Trp Phe Ala Tyr 15 10 <210> 34

<211>5 <212> PRT <213> Mus musculus <400> 34 Asp Tyr Ser Met
to 9, whargin the sugsy shais compongyt horpsd prieen maxiied 1A @sdaIbs amousthe 20% of
the ratio dfrplidodisrs Tek Bluflitus&ly Glu Pro Thr Tyr Ala Asp Asp Phe Lys 15 10

15 Gly 11
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 anv 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 t© 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 1 t0 12.



<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
lie Trp Trp His Asp Asp Lys Tyr Tyr Asn Ser Ala Leu Lys Ser 15 10 15
<210> 38 <211> 14 <212> PRT <213> Mus musculus <400> 38 lie Ala
Pro Arg Tyr Asn Lys Tyr Glu Giy 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 AEMENR ¢4 SH¥CTyr Leu Asn 1510 15 <210> 40

{1301 1 Shgxi 232 yalPRAa k&h3ki Mussmusculus

{120> Anti-Glypican 3 Antibodies with Modified Sugars

<130> PCG-80120

(150> JP 2004-311356

151> 2004-10-26

{160> 139

170> Patentin version 3.1

210> 1

Q211> 1743

{212> DNA

<{213> homo sapiens

<400> 1

atggeeggea cogtgcgeac cgegtpeite gtggtepega tgetgctcag cttegactic 60
CCgggacagy cgcageerce geepecgeeg ceggacgeca ceigfcacca agtccegctcee 126
ttcttecaga gacipgeagee cggacicaag tggpifgocag aaactcooegt gocappaica 180
gatttgcaag tatgtciccc taagggccca acatgetget caagaaapat gpaagaaaaa 240
taccaactaa cagracgatt gaacatggaa cagctgetic agtctigeaag tatgpagctc 300
aagticttaa tiattcagaa tgectgegegtt ttccaagagg cctitgaaat tgtigttcge 360
caigecaaga actacaccaa fgecatgitc aagaacaact acccaagect gactccacaa 420
gettttpagt ftptgegtega attittcaca gatgtgtctc tctacateit ggpttcteac 430
atcaatgtag atgacatget caatgaatte ttigacagce tgtticcagt catctatace 540
cagctaatea acccaggeet geetgaitca gocttgpaca tcaatgagtg cotcogagea 600
gcaagacglig acctgaaagt atttgggaat tticecccaage ttattatgac ccaggtttee 660
aagtcactge aagtcactag gatcticctt caggctctga atcttggaat tgaagtgatc 720
aacacaactg atcacctgaa gitcagtaag gactgiggee gaatgctcac cagaatgigg 780
tactgetett actgccaggg acteatgate gttaaaccct giggepgtta cigcaatgte 840
gtcatgcaag getglategee apgtetgpig gagattgaca agiactiggag agaatacatt 500
ctgtcccttg aagaacttpgt gaatggcaty tacagaatct atpacatggs gaacgtactg %60
cttggtetet tttcaacaat ccatgattct atccagtatg tccagaagaa tgcaggaaag 1020
ctgaccacca ctattggeaa gitatgtgee caticicaac aacgecaata tagatctget 1080
tattatcctg aagatctct! tatipacaag aaagtattaa asgtigctca tgtagaacat 1140
gaagaaacct tatccagccg aagaagggaa ctaaticaga agitgaagtc tticatcage 1200
ttctatagteg ctttgectege ctacatctec agecatagee ctgtgmegga aaacgacace 1260
ctittgetgga atggacaaga actcgtegap agatacagec aaaaggcage zaggaatgga 1320
atgaaaaacc agticaatct ccatgagcte aaaatgaagg gecctgagee agtgetcagt 1380



<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 Lau
Thr 15<210>42 <211> 11 <212> PRT <213> Mus musculus <400>
42 Lys Ala Ser Gin Asp lle Asn Asn Tyr Leu Ser 1510 <210> 43 <211>
7 <212> PRT <213> Mus musculus <400> 43 Arg Ala Asn Arg Leu Val
p 15 <210>44 <211>10 <212> PRT <213> Mus musculus <400>
caaazf L"’élﬁgeﬁﬁaé:%%ﬂépgﬁéﬁ} BAE P BIS B SaFC3 g fotatecccaaz 14

getapagttc tgpatazaaa cctggatgap gaaggettte aaaptggaga ctgeggigat 1500
gatgaagatg agtgcatipge aggeteipet gatpgaatgs taamagtgaa gaatcagetce 1560
cgettcetty cagaacigge ctatgatctp gatgtegateg atgepecctge azacagtcag 1620
caggcaactic cgaaggacaa cgagataage acctttcaca acctcgegaa cgttcatice 1680
ccegcigaage ttctcaccag catgeeccatc teggiepgiet gottcttctt cciggtgeac 1740

tga 1743
e 2

{211> 580

212> PRT

{213> homo sapiens

<4007 2

Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Val Ala Met bLeu Leu

1 5 1/ 15

Ser Leu Asp Phe Pro Gly Gin Ala Gln Pro Pro Pro Pro Pro Pro Asp
20 25 10

Ela Thr Cys His Gin Val Arg Ser Phe Phe Gin Arg Leu Gin Pro Gly

35 40 45
Leu Lys Trp Val Pro Glu Thr Pro Val Pro Giy Ser Asp Leu Glin Val
50 55 B0

Cys Leu Pro Lys Giy Pro Thr Cys Cys Ser Arg Lvs Met Giu Giu Lys

65 70 75 a0

Tyr Gin Leu Thr Ala Arg Leu Asn Met Glu Gin Leu Leu Gin Ser Ala
‘ 85 90 95

Ser Met Glu Leu tys Phe Leu lle fie Gln Asn Atz Ala Val Phe Gin
100 105 110

Giu Ata Phe Glu lle Val val Arg His Ala Lys Asn Tyr Thr Asn Ala

115 120 125
Met Phe Lys Asn Asn Tyr Pro Ser Leu Thr Pro Gin Atz Phe Glu Phe
130 135 140

Val Gly Giu Phe Phe Thr Asp Val Ser Leu Tyr 1le Leu Gly Ser Asp

145 150 155 160

fle Asn Va! Asp Asp Met Val Asn Glu Leu Phe Asp Ser Leu Phe Pro

165 170 175

VYal 1le Tyr Thr Gin Leu Met Asn Pro Gly Leu Pro Asp Ser Ala Lsu

180 185 180



<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 Lou His 1510 15
<210> 46 13 <211> 7 <212> PRT <213> Mus musculus <400> 46 Lys
Val Ser Asn Arg Phe Ser 15 <210> 47 <211>9 <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

Aoid § AL EIFHIE SEF SR BiY Nt THETYISLETP TV 18 18'15"°<210> 49

<2115195 <212> PRT 200 205
Giy Asn Phe Pro Lys Leu iie Met Thr Gin Val Ser Lys Ser Leu Gin
210 215 220
Val Thr Arg lie Phe Leu Gin Ala Leu Asn Leu Giy lie Giuv Val Ile
225 230 235 240
Asp 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 Gy Leu Met Met Val Lys
260 265 270
Pro Cys Gly Gly Tyr Cys Asn Val! Val Met Gin Giy Cys Met Ala Gly
275 280 285
Val Val Glu tie Asp Lys Tyr Trp Arg Giu Tyr 1le Leu Ser Leu Glu
280 285 300
Glu Leu Val Asn Gly Met Tyr Arg lie Tyr Asp Met Glu Asn Val Leu
305 310 315 320
Leu Giy Leu Phe Ser Thr lle His Asp Ser ile Gin Tyr Val Gln Lys
325 330 335
Asn Ala Giv Lys Leu Thr Thr Thr lle Gly Lys Leu Cys Ala His Ser
340 345 350
Gin Gin Arg GIn Tyr Arg Ser Ala Tyr Tyr Pro Giu Asp Leu Phe lle
355 360 365
Asp Lys Lys Val Leu Lys Val Aia His Val Giu His Glu Glu Thr Leu
370 375 380
Ser Ser Arg Arg Arg Glu Leu tle Gin Lys Leuw Lys Ser Phe lle Ser
185 390 395 400
Phe Tyr Ser Ala Leu Pro Gly Tyr tie Cys Ser His Ser Pro Val Ala
405 410 415
Glu Asn Asp Thr Leu Cys Trp Asn Gly Gin Giu Leu Val Giu Arg Tyr
420 425 430
Ser Gin Lys Ala Afa Arg Asn Gly Met Lys Asn Gin Phe Asn Leu His
435 440 445
Giu teu Lys Met Lys Gly Pre Glu Pro Val Val Ser Gln lle lie Asp
450 455 450
Lys Leu Lys His Ile Asn GIn Leu Leu Arg Thr Met Ser Met Pro Lys
455 470 475 480



<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 Lou
Glu Lou Pro Tyr Thr 15<210>51 <211> 11 14 <212> PRT <213> Mus
musculus <400> 51 Lys Ala Ser Gin Asp He Asn Lys Asn He lle 15 10
<210> 52 <211) 7 <212> PRT <213) Mus musculus <400> 52 Tyr Thr

er Thr Leu Gin Pro 15 <210>53 <211>9 <212> PRT <213> Mus

G’ﬁnﬂé&l’lﬁ% L2 des 5% 1480 Gk 191 A Ml e B ixrg ot

485 490 495
Asp Cys Giy Asp Asp Glu Asp Glu Cys lle Gly Gly Ser Gly Asp Gly
500 505 510
Wet tte Lys Val Lys Asn Gin Leu Arg Phe Leu Alz Glu Leu Ala Tyr
515 520 525
Asp Leu Asp Val Asp Asp Aia Pro Gly Asn Ser Gin Gin Ala Thr Pro
530 535 540
Lys Asp Asn Glu ile Ser Thr Phe His Asn Leu Giy Asn Val His Ser
545 550 555 560
Pro lLeu Lys Leu Leu Thr Ser Met Ala lie Ser Val VYal Cys Phe Phe
565 570 575
Phe Leu ¥Yal His
580
210> 3
211> 115
212> PRT
213> Mus musculus
<400> 3
Gin Val Gin Leu Gin Gl Ser Gly Ala Gle Leu Val Arg Pro Giy Ala
1 5 10 15
Ser Vai Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Vai Lys Gin Thr Pro Val His Gly Leu Lys Trp ile
35 40 45
Gly Aia Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Aia Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Giu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 80 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 145 110
Val Ser Ala
115
210> 4



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 musculus <400> 55 Tyr Ala Ser Gin Ser lle Ser 1
5 <210> 56 <211>9 <212> PRT 15 <213> Mus musculus <400> 56 Gin
Gin Ser Asn lle 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 Gly
¥hr ddf Leu Met Gin 1510 15 <210> 58 <211> 7
{212> PRT

<213> Mus musculus
400> 4
Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 ] 10 15
Asp Glin Ala Ser Ile 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 Pre Giy Gin Ser
35 40 45
Pro Lys Leu beu tle Tyr Lys Val Ser Asn Arg Phe Ser Giy 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 Aia Glu Asp Leu Gly Val Tyr Phe Cys Ser Gin Asn
85 90 a5
Thr His Vai Pro Pro Thr Phe Gly Ser Giy Thr Lys Leu Glu lie Lys
100 105 110
210> 5
Q> 5
212> PRT
<213> Mus musculus
<400> 5
Asn Tyr Ala Met Ser
1 5
210> 6
AR DI
{212> PRT
{213> Mus muscutus
<400> 6
Atz 1le Asp Asn Asn Gly Asp Asp Thr Tyr Tyr Leu Asp Thr Val Lys

1 5 10 15
Asp

e 7
211> 5



<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 Lys Val Pro Tyr Thr 15<210> 60 <211>9 <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 1510 15

Qy10%%2 <211> 7 <212> PRT <213> Mus musculus <400> 62

<{213> Mus musculus

400> 7

Gin Giy Giy Ala Tyr

1 5

210> 8

CAA

212> PRT

<213> Mus muscuius

<400> 8

Thr Tyr Gly Met Gly Val Gly
1 5

ALV

211> 16

212> PRT

{213> Mus musculus

400> 9

Asn lie Trp Trp Tyr Asp Ata Lys Tyr Tyr Asn Ser Asp Leu Lys Ser
1 5 10 15
{210> 10

211> 8

212> PRT

<213> Wus musculus

<4007 10

Mei Gty Leu Ala Trp Phe Ala Tyr
1 5

210> Y1

ity 1

<212> PRT

<213> Mus musculus

400> 11

fie Tyr Giy Met Gly Val Giy
1 5

<2107 32

21> 18

212> PRT



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 <400> 64 Arg Ser Ser

Lys Ser Leu Leu His Ser Tyr Asp lle Thr Tyr Leu Tyr 1510 15 <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
ChidsAHbdUsHIBS 66 17 Ser Ala Ser Ser Ser Val Ser Tyr Met Tyr 1510
{482103267

Asn lle Trp Trp Asn Asp Asp Lys Tyr Tyr Asn Ser Ala Leu Lys Ser
i 5 10 15
210> 13

<211y 8

{212> PRT

{213> Mus musculus

400> 13

Iie Giy Tyr Phe Tyr Phe Asp Tyr

1 5

210> 14

Q11> 5

{212> PRT

{213> Wus musculus

<400> 14

Giy Tyr Trp Met His

1 5

210> 18

21y 17

212> PRY

{213> Mus muscuius

{400> 15

Ala 1ie Tyr Pro Gly Asn Ser Asp Thr Asn Tyr Asn Gin Lys Phe Lys
1 5 10 15
Gly

{2100 16

211> 10

{212> PRT

(213> Mus muscuius

<400> 16

Ser Giy Asp Leu Thr Giy Gly Leu Ala Tyr
i 5 10
21y 17

AR DI

|



<211>7 <212> PRT <213> Mus musculus <400> 67 Asp Thr Ser Asn
Leu Ala Ser 15 <210> 68 <211>9 <212> PRT <213> Mus musculus
<400> 68 Gin Gin Trio Ser Ser Tyr Pro Leu Thr 15<210>69 <211> 16
<212> PRT <213> Mus musculus <400> 69 Lys Ser Ser Gin 5er Leu Leu
His Ser Asp Gly Lys Thr Phe Leu Asn 1510 15 <210> 70 <211>7
<212> PRT <213> Mus musculus <400> 70 Leu Val Ser Arg Leu Asp Ser

2328 £310) 71 <211> 9 <212> PRT <213> Mus musculus <400> 71
213> Mus musculus

400> 17

Ser Tyr Alz Met Ser

1 5

210> 18

ey T

{212> PRT

<213> Mus musculus

408> 18

Ala tie Asn Ser Asn Gly Giy Thr Thr Tyf Tyr Pro Asp Thr Met Lys
i 5 10 15
Asp

<2100 19

Q211> 13

212> PR

<213> Mus musculus

<400> 18

His Asn Gly Gly Tyr Glu Asn Tyr Gly Trp Phe Ala Tyr
1 5 10

<2ro> 20

CAR DI

{212> PRT

{213> Mus musculus

<400> 20

Ser Tyr Trp Met His

1 5

210> 21

CARDERY

{212> PRT

213> Mus muscuius

400> 21

Glu Ile Asp Pro Ser Asp Ser Tyr Thr Tyr Tyr Asn Gin Lys Phe Arg
i 5 10 15
Gly



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 Ser lle Val His Ser
Asn Gly Asn Thr Tyr Leu Glu 151015 <210>73<211>9 <212>PRT
<213> Mus musculus <400> 73 Phe Gin Gly Ser His Val Pro Trp Thr 15
<210> 74 <211> 345 <212> DNA <213> Atrtificial Sequence <220>
<223> Mouse-human chimeric antibody H chain <400> 74 caggtgcagc
tggtggagtc tggagctgag gtgaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg

{2ttctggata caccttcacc gactatgaaa tgcactgggt gcgacaggcec 120 cctggacaag

¢ 99fttgagtg gatgggagct cttgatecta aaactggtga tactgectac 180 agtcagaagt

¢ tcaa %cag agtcacgatt accgcggacg aatccacgag cacagcctac 240

25%29%% tga gcagcctgag atctgaggac acggccgtgt attactgtgc gagattctac 300

{2fdetathsttractgbggcca gggaacccty gtcaccgtct cctca 345 <210> 75 <211>

4885 22

Ser Asn Leu Gly Asp Gly His Tyr Arg Phe Pro Ala Phe Pro Tyr

i ] 10 15

218> 23

ey o1

<212> PRT

<{213> Mus muscuius

<400> 23

Thr lte Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Leu Gin Phe Lys

1 5 10 15

Asp

218> 24

{211y 15

212> PRT

213> Mus musculus

<400> 24

Gly Ata Phe Tyr Ser Ser Fyr Ser Tyr Trp Afa Trp Phe Ala Tyr
1 5 10 15
210> 25

211> 5

{212> PRT

{213> Mus musculus

<400> 25

Asp Tyr Glu Met His

1 5

210> 26

AR b

{212> PRT

(213> Mus musculus

{400> 26



<212> DNA <213> Artificial Sequence <220> <223> Mouse-human
chimeric antibody H chain <400> 75 caggtgcagc tggtggagtc tggagctgag
gtgaagaagc ctggggcctc agtgaaggtc 60 19 tcctgcaagg cttctggata
caccttcacc gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag
ggcttgagtg gatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt
tcaagggcag agtcacgctg accgcggac aatccacgag cacagcctac 240
Maibiihdely r@c%’@c@%a% Ltethadgat achgcitfiat Attatigidic Hgattctac 300
1 tcctatactt actggggceca gggaaccctg ftcaccgtet cctca 3435<210) 76 <211>
61945 <212> DNA <213> Artificial Sequence <220> <223> Mouse-human
chimeric antibody H chain <400> 76 caggtgcagc tggtggagtc tggagctgag
gtgaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc
{2ftetadfaaa tgcactgggt gecgacaggee 120 cctggacaag ggcttgagtg
{pgatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
<2§9§caﬁﬁctg accgcggaca aatccacgag cacagcctac 240 atggagctga
gcagcctgag atctgaggac acggccgtgt attactgtac aagattctac 300 tcctatactt
{2h3tgdbigcBes ygaaccety gtcaccgtct cotca 345 <210> 77 <211> 345
48@1227DNA <213> Artificial Sequence <220> <223> Mouse-human

?h%hifmeg'grami‘bggy \-—g”chain <400> 77

] 5

210> 28

211> 5

{212> PRT

{213> Mus musculus

400> 28

[ie Asn Ala Met Asn

1 5

210> 29

211> 19

212> PRT

{213> Mus musculus

<400> 28

Arg iie Arg Ser Glu Ser Asn Asn Tyr Ata Thr Tvr Tyr Giy Asp Ser
1 5 10 15
Val Lys Asp

<2100 30

211> 8

{212> PRT

{213> Mus musculus

{400> 30

Glu Vat Thr Thr Ser Phe Ata Tyr
1 5

210> 3

211> 5

10



caggtgcagc tggtggagtc 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> 78
2L118R845 <212> DNA <213> Artificial Sequence <220> 20 <223>
{2Moudk<hamani chimeric antibody H chain <400> 78 caggtgcagc
¢4pgtgeagtc tggagetgag gtgaagaagce ctggggcectc agtgaaggte 60 tcctgcaagg
ctictggata caccttcacc gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag
Magttfgatitd'ghttdgagct ctigatccta aaactggtga tactgectac 180 agtcagaagt
1 tcaagggcag agtcacgctg accgcggacg aatccacgag cacagcctac 240
¢rqtggagcetga gcagectgag atctgaggac acggccgtgt attactgtac aagattctac 300
<2§c<‘};at?§tt actggggcca gggaaccctg gtcaccgtct cctca 345 <210> 79 <211)
46 312> DNA <213> Arificial Sequence <220> <223> Mouse-human
<2RIMERE antibody H chain <400> 79 caggtgcagc tggtgcagte tggagcetgag
{giaagrags eiggggccte agtgaaggte 60 tcctgcaagg cttctggata caccttcacc
<fJgstalgaaa tgcactgggt gcgacaggec 120 cctggacaag ggcttgagtg
gatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
Afégfgéd’g'@tgs%{c é&gﬁéc%s %é‘t%béé@afd f’cdéég@dta?d? 2 ét‘d’gé@rctga
1 gcagcctgag atétgaggac acggccgtgtattactgtac aagattctag 300
Val Lys Asp

210> 33

211> 12

{212> PRT

<213> Mus muscuius

<400> 33

Asp Pro Gly Tyr Tyr Gly Asn Pro Trp Phe Ala Tyr
1 5 10

210> 34

211y 5

<212> PRY

<213> Mus musculius

<400> 34

Asp Tyr Ser Met His

1 5

210> 35

Qi 1T

<212> PRT

<213> Mus muscuius

400> 35

Trp 1le Asn Thr Gtu Thr Gly Glu Pro Thr Tyr Alz Asp Asp Phe Lys

i 5 10 15
Gly

11



tcctatactt actggggcca gggaaccctg gtcaccgtct cctca 345 <210> 80 <211>
345 <212> DNA <213> Artificial Sequence <220> <223) Mouse-human
chimeric antibody H chain <400> 80 caggtgcagc tggtgcagtc tggagctgag
gtgaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttctggata caccttcacc
gactatgaaa tgcactgggt gcgacaggcc 120 cctggacaag ggcttgagtg
gatgggagct cttgatccta aaactggtga tactgcctac 180 agtcagaagt tcaagggcag
agtcacgctg accgcggaca aatccacgag cacagcctac 240 atggagctga
{2geagaetgac atctgaggac acggcecgtgt attactgtac aagattctac 300 tcctatactt
Qq%ggggcca gggaaccct_g_ gtcaccgtct cctca 345 <210> 81 <211> 11521
<212> PRT <213> Artificial Sequence <220> <223> Mouse-human
CdRim&RE antibody H chain <400> 81 Gin Val Gin Leu Val Glu Ser Gly Ala
<G VadsLyssbyis:iPro Gly Ala 1510 15 Ser Val Lys Val Ser Cys Lys Ala
<46y Gly Tyr Thr Phe Thr Asp Tyr 20 25 30 Glu Met His Trp Val Arg Gin
Ala Pro Gly Gin Gly Lou Glu Trp Met 35 40 45 Gly Ala Leu Asp Pro Lys
“eih[Ely Asp Thr Ala Tyr Ser Gin Lys Phe 50 55 60 Lys Gly Arg Val Thr
1 lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 65 70 75 80

<210>
e
212>
213>
<400>

37
16
PRT
Mus musculus
37

Asn [le Trp Trp His

1
{210
{211
212>
213
<4007

5
38
14
PRT
Mus musculus
38

fie Ala Pro Arg Tyr

1
210
2
ey
{213
{400>

5
38
16
PRT
¥Mus musculus
39

Lys Ser Ser Gin Ser

1

210>
<211y
{212
213>
<400>

5
40
7
PRT
Mus musculus
40 '

Leu Val Ser Lys Leu

1

5

Asp Asp Lys Tyr Tyr Asn Sar Ala Leu Lys Ser
10 15

Asn Lys Tyr Giu Gly Phe Phe Ala Phe
10

Leu Leu Asp Ser Asp Giv Lys Thr Tyr Leu Asn
10 15

Asp Ser

12



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 Gly Gin Gly Thr Leu Val Thr 100
105 110 Val Ser Ser 115 <210> 82 <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 ‘151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
2y Aéép Tyr 20 25 30 Glu Met His Trp Val Arg Gin Ala Pro Gly Gin Gly
<2LBu Glu Trp Met 35 40 45 Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala
<21 S/ Gin Lys Phe 50 55 60 22 Lys Gly Arg Val Thr Leu Thr Ala Asp
Glu Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu Ser Ser Leu Arg
& M ALY Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr
<4iﬂr}r TAir Trp Gly Gin Gly Thr Leu Val Thr 100 105 110 Val Ser Ser 115

Tr5 2R 83 e 1% Bhe pro Leuw Thr

i 5

210y 42

211y 11

{212> PRT

<213> Mus musculus

400> 42

iys Ala Ser Gin Asp lle Asn Asn Tyr Leu Ser
1 5 10
210> 43

Q> 1

{212> PRT

213> Mus muscuius

<400 43

Arg Ala Asn Arg Leu Val Asp

1 5

210> 44

AR DI

{212> PRTY

<213> Mus musculius

400> 44

Leu Gin Cys Asp Giu Phe Pro Pro Trp Thr
1 5 10
210> 45

211> 18

<212> PRT

<213> Mus musculus

400> 45

Arg Ser Ser Gin Ser Leu Val His Ser Asn Gly Asn Thr Tyr Leu His
1 5 10 15
210> 46

13



<212> PRT <213> Artificial Sequence <220> <223> Mouse-human
chimeric antibody H chain <400> 83 Gin Val Gin Leu Val Glu Ser Gly Ala
Glu Val Lys Lys Pro Giy 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 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
208U Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu
{2%&r S8ir Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg

oPhe e Q8L TYEsThr Tyr Trp Gly Gin Gly Thr Leu Val Thr 100 105 110
Val Ser Ser 115 <210> 84 <211> 115 <212> PRT <213> Artificial

48quhce <220> 23 <223> Mouse-human chimeric antibody H chain
Ly£400>584 Bin Aral Binleseu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly
1 Ala 1510 155Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr

AP T

211> 9

{212> PRT

(213> Mus musculus

<400> 47

Ser Gln Ser Thr His Val Pro Trp Thr
1 )

210> 48

211> 16

<2127 PRY

{213> Mus muscufus

<400> 48

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

21 7

212> PRT

{213> Wus musculus

<400 49

Gin Met Ser Asn Leu Aja Ser

1 5

210> 80

21y 8

212> PRY

{213> Mus musculus

(400> 50

Ala Gln Asn Leu Glu Leu Pro Tyr Thr
1 5

210> 51

ARV

14



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 Thr Ser Glu Asp Thr
Ala Val Tyr Tyr Cys 85 90 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

2151 28%PRT <213> Artificial Sequence <220> <223> Mouse-human

{2dhimétic amtinoely H chain <400> 85 Gin Val Gin Leu Val Gin Ser Gly Ala

<4y Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala

er Glg Tyr Thr Phe Thr As&p Tyr 20 25 30 Glu Met His Trp Val Arg Gin

S
SAIA B BTG LATGRISTRIMEE 35240 45 Gly Ala Leu Asp Pro Lys
1 Thr Gly Asp Thr Ala Tyr Ser Gin Ly8 Phe 50 55 60 Lys Gly Arg Val Thr
¢dyey Tayr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 65 70 75 80 Met Glu Leu
<2§?§ SFr Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 24
{212> PRT
{213> Mus musculus
{400, 52
Tyr Thr Ser Thr Leu &Gin Pro
i ]
<210, 53
211> 9
212> PRT
213> Mus musculus
<400> 53
lLeu Gin Tyr Asp Asn Leu Pro Arg Thr
1 5
210> 54
CARPIR S
{212> PRT
{213> Mus musculus
<400> 54
Arg Aia Ser His Ser Iie Ser Asn Phe Leu His
1 5 10
210> 5%
AR DI
212> PRY
<213> Mus musculus
<400 55
Tyr Ale Ser Gin Ser lle Ser
1 5
216> 56
211> 9
{212y PRY



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> 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 Giu Val Lys Lys
Pro Giy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Giy Tyr Thr
Phe Thr Asp Tyr 20 25 30 Glu Met His Trp Val Arg Gin Ala Pro Gly Gin
<l LB @iserigMet 35 40 45 Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr
{4At& Tye Ser Gin Lys Phe 50 55 60 Lys Gly Arg Val Thr Lou Thr Ala Asp
cihyBipek ket ThrAld Ty 68,70 75 80 Met Giu Leu Ser Ser Leu Arg
Ser Giu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr
" Thr Tyr Trp GIY Gin Gly Thr Leu Val Thr 100 105 110 Val Ser Ser 115
{240105787 <211> 115 <212> PRT <213> Artificial Sequence

211> 18

{212> PRT

{213> Mus musculus
<400> 57

Arg Ala Ser Glu Ser
1 5
{210> 58

AR DI

{212> PRT

<213> Mus musculus
{400> 58

Gly Alz Ser Asn Val
1 5
210> &S

211> 8

{212y PRY

213> Mus musculus
<400> 59

Gin Gin Ser Arg Lys
1 5
216> 60

1y 9

<{212> PRT

{213> Mus musculus
<400> 60

Ser Gin Asn Thr His
1 5
210> 61

Q1 18

212> PRT

{213> Mus musculus

Val Glu Tyr Tyr Giy Thr Ser Leuy Met Gin

Glu Ser

Yal Pro Tyr Thr

Val Pro Pro Thr

10 15
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<220> <223> Mouse-human chimeric antibody H chain <400> 87 Gin Val
Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 251510 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
<4'ﬂ>r 83 70 75 80 Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
LyTyaeT\ieCyy8580L9b LEhrHAsgSPhéshyE SekshyEirhT yFyLetrpBly Gin Gly
y Thr Leu Val Tlr 100 105 110 Vakger Ser 115 <2103 88 <211> 336
<2< 12> DNA <213> Atrtificial Sequence <220> <223> Mouse-human
Himé&fic antibody L chain <400> 88 gatgttgtga tgactcagtc tccactctcc
{23igcctgtca ccecetggaga geeggectee 60 atctectgea gatctagtca gagecttgta
¢re@cagtaatg gaaacaccta tttacattgg 120 tacctgcaga agccagggca gtctccacag
<2%gct%%gc'§n alaaagtttc caaccgattt 180 tctggggtcc ctgacaggtt cagtggcagt
ggatcaggca cagattttac actgaaaatc 240 agcagagtgg aggctgagga tgttggggtt
actgct ctcaaaatac acatgttcct 300

Trp Mei Ser Asn Leu Ala Ser

1 5

<2105 63

211y 8

212> PRT

<213> Wus musculus

<400> 63

Met Gin His 1te Glu Tyr Pro Phe Thr
1 5

210> 64

211> 18

212> PRY

{213> Mus musculus

400> 64

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

<211y 8

{212> PRT

<2137 Mus musculus

<400> 65

Aia Gin Asn Leu Glu Leu Pre Pro Thr
1 5

<210> 68

vy 10

212> PRT

<213> Mus muscuius

<400> 66



cctacgtttg gccaggggac caagctggag atcaaa 336 <210> 89 <211> 112
<212> PRT <213> Atrtificial 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 Giy Asn Thr Tyr Leu
His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro Gin Leu Leu lle Tyr
Sef ez 8 ASh Al Igéﬁé 86r By V41 Pro 50 55 60 Asp Arg Phe Ser Gly
1 Ser Giy Ser Gb/ Thr Asp Phe Thr L&u Lys lle 65 70 75 80 Ser Arg Val
iy Ada Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn 85 90 95 Thr His

‘<2\}/ I P‘FO Pro Thr Phe Giy Gin Gly Thr Lys Leu Glu lie Lys 100 105 110

<210> 90 <211> 16 <212> PRT <213> Artificial Sequence <220> <223>
{Zfutafifantibody L chain <400> 90 Arg Ser Ser Gin Ser Leu Val His Ser
<oASN Adgs AsReTingsTyr Leu His 1510 15

<400> 67

Asp Thr Ser Asn Leu Ala Ser

| 5

210> 68

211> §

{212> PRT

<213> Mus musculus

{400> 68

Gin Gln Trp Ser Ser Tyr Pro Leu Thr
1 5

210> 89

211> 16

{212> PRT

<213> Mus muscuius

{400> &%

Lys Ser Ser Gln Ser Leu Leu His Ser Asp Giy Lys Thr Phe Lau Asn
1 ] 10 15
210> 70

Qi 71

212> PRT

<213> Mus musculus

400> 70

Leu Va! Ser Arg Leu Asp Ser

1 5

ALV

211> ¢

212> PRT

{213> Mus musculus

<400, 71

Cys Gin Giy Thr His Phe Pro Arg Thr
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<210> 91 <211> 16 <212) PRT <213> Atrtificial Sequence <220> (223>
mutant antibody L chain <400> 91 Arg Ser Ser Gin Ser Lou Val His Ser
Asn Asp Asn Thr Tyr Lou 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 1510 15 <210) 93 <211) 16 <212) PRT <213> Artificial Sequence

1 <220> <223) mutant antibody L chain <400) 93 Arg Ser Ser Gin Ser Leu

<{2uBl Hig Ser Asn Phe Asn Thr Tyr Leu His 1510 15 <210> 94 <211> 16

OFPAL23PRT <213> Artificial Sequence

{212> PRT

{213> Mus musculus

400> T2

Arg Ser Ser Gin Ser lle Val His Ser Asn Giy Asn Thr Tyr Leu Giu

1 5 10 15

210> 73

AR DI

{212> PRT

{213> #us musculus

<400> 73

Phe Gin Giy Ser His Val Pro Trp Thr

1 5

210> 74

211> 345

<212> DNA

{213> Artificial Sequence

(220>

{223> HMouse—human chimeric antibody H chain

<4000 74

caggtgcage tggtggagtc itggagctgag gigaagaage ctggeggecte agtgaaggic 60

tcctgcaagg cttotggats cacettecace gactatgaaa igcactgegt gegacaggec 120

cciggacaag pectigagte gatgeeaget ctigatcota asacigeiga tactgeciac 180

- agicagaagt tcaagegcag agtcacgatt accgecgmacg aatccacgag catagectac 240

atpgagctga geagcctgag atcigaggac acggccgigt attacigtege gagatictac 300

tcetafacit actigeegrcca gggaaccctg gicaccgict cotea 345

210> 75

211> 345

{212> DNA

213> Artificial Sequence

{2207

(223> Mouse-human chimeric antibody H chain

400> 75

cagegtecapge tegptgegagtic ipgapcigag gtpaagaage ciggegcctc agtgaaggic 60
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<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 151015 <210) 96 <211> 16 <212) PRT <213> Artificial

Sequence <220> 28 <223> mutant antibod%/ L chain <400> 96 Arg Ser
teedgraaty SEICERRR \FaF bfs' SaF ABRC THER PR TP e ACRASTEES 10 15
cc 2 0na O Zec R ke (Ot 220 PRT 2132 Artificiat Sequehew ta20>1 23>

ag FOMERN antiReel: kechain, HQ07.Odc dik Sk 28k Gl SNkt Mal Higder
atéﬁigcgﬂg'ﬁ??&ég?éégygge Eaggfc acggccgtpgt attactgtac aagattctac 300
tcctatactt actgeegcca gegaaccctg gicaccgict cotca 345
210> 76

211> 345

{212> DNA

{213> Artificial Sequence

{2205

{223> Mouse-~human chimeric antibody H chain

<400> 76

caggtgcape tgetpeagic tgeagcigag gigaagaage ciggggecte agtgaaggic 60
tecctgeaage ctictggata caccitcace gactatgaaa tgractegggt pcgacaggec 120
cctggacaag geetigapteg gatggeagct cttgatecta aaactggtga tacigectac 180
agtcagaagt tcaaggegcag apgtcacgeig accgecggaca aatccacgag cacagectac 240
atggagctga goagectgag atctpaggac acpgecgipt attactgtac aagattctac 300
tcctatactt actggeegeca pggaaccetg gicaccgict cctea 345
{0y 77

211> 345

{212> DNA

213> Artificial Sequence

(220>

{223> HMouse-human chimeric antibody H chain

{400> 77

caggtegcage tggtgeagtc {ppagctgag gigaagaage ctgggeccic agigaaggte 60
tcotgeaagg citctgepata caccitcacce gactatgaaa tgecacigget gepacaggec 126
cctggacaag gectigagty gatggraget cifgatccta amactggtga tactgoctac 180
agtcagaagt tcaagggcag agtcacgcig accgcggaca aatccacgag cacagectac 240
atggagctga geageootgae atctgapggac acggecgipt attactgtac aagattctac 300
tcctatactt actgeegcca gggaaccetg gtecaccgict ccica 345
218> 78

{211 345

<2127 DNA

{213> Artificial Seguence

220>
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151015 <210>98 <211> 16 <212> PRT <213> Atrtificial 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> Atrtificial Sequence <220> <223> mutant antibody L
chain <400> 99 Arg Ser Ser GIn Ser Leu Val His Ser Asn Lys Asn Thr Tyr

H
g, Mot T,

1510 1?

<210> 10

YRS S LSAY

Tiee

>16 <212> PRT <213> Artificial
5?ﬁftgody L chain <400> 100 Arg Ser

<4@er Gin Ser Leu Val His Ser Asn Leu Asn Thr Tyr Leu His 15 10 15

capA kP d Qketddab 1602 ddidzePRdaagaage ctggegecte agtgaagete 60
tcetgoaagg ctictggata caccttcace gactatgaaa tgeactggegt gepacaggee 120
cciggacaag gecttgapte gatgggaget citgatcocots aaaciggtga tactgcetac 180
agtcapaagt tcazagggcap agicacgetg accgeggacg aatccacgag cacageoctac 240
atggagctga gcagectgag atctgageac acggecgtegt attactgtac aagattctac 300
tectatactt actgggecca ggRgaacsceig gteaccgtet cotea 345
210> 719

211> 345

<212> DNA

213> Artificial Sequence

{2207

{223> Mouse—human chimeric antibody H chain

<400> 79

caggtgeage tggtgeagtc iggagetpag gtgaagaage ctggggectc agipaaggte 60
fcctgraagg citctggata caccttcace gactatgaaaz tgeactgsgt gegacaggece 120
cctggacaag ggcligagte gateggaget cttgatccta aaactgeige tactgectac 180
agicagaagt tcaagggcag agtcacgctig accgcggaca aatccacgag cacagoctac 240
aiggagctga geagectgag atctgaggac acggecgtpt atiactgiac aagatictac 300
tcctatactt acigeggceca gggaaccctg gtcaccgict cetca 345
210> 80

211> 345

{212> DNA

{213> Artificial Sequence

{2207

223> Mouse-human chimeric antibody H chain

<400> 80

caggtpcage tgeptgcagtic tggagctgag gigaagaagc ciggEgccic agigaaggic 60
tcctgeaagg citctgpata caccitcace gactatgaaa tgcactgget gcgacaggce 120
cciggacaag ggcitpagty gatgrgaget clitgatccta aaaciggiga factgectac 180
agicagaagt tcaagpgcag agicacgcig accgcgraca aatccacgag cacagecfac 240
atggagctga geagecigac afctgageac acgepccegigt atfacigiac aagatictac 300
tcectatactt actgggecca ggegaaccctg gteoaccegtct ccotea 345
<210> 81

Q11> 118
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<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 1
510 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 1510 15 <210> 103
<211> 16 <212> PRT <213> Artificial Sequence <220> <223> mutant
<2<Ia tibB%ITy L chain <400> 103 Arg Ser Ser Gin Ser Leu Val His Ser Asn Tyr
{2pgn FhiiTyrikébtdisentss 10 15 <210> 104 <211> 16 <212> PRT <213>
¢ofytificial Sequence <220> 30 <223> mutant antibody L chain <400> 104

{2?3> ‘¥ouse-human chimeric antibody H chain

<400> 81
Gln Vai Gln Leu Val Gtu Ser Giy Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 i5
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Yal Arg Gin Ala Pro Gly Gin Gty Leu Glu Trp Met
35 40 43
Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Aia Tyr Ser Gin Lys Phe
50 55 60
Lys Gly Arg Vai Thr ite Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Giu Asp Thr Als Val Tyr Tyr Cys
85 80 95
kia Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 105 110
Val Ser Ser
115
(210> 82
211> 115
212> PRY
{213> Artificial Sequence
a2y
{223> Mouse—human chimeric antibody H chain
<400> 82
Gin Val Gin Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Giy Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Afa Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Giu Met His Trp Val Arg Gin Ala Pro Gly Gin Giy Leu Glu Trp et
35 40 45
Giy Ala Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60
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Arg Ser Ser Gin Ser Leu Val His Ser Asn Arg Asn Thr Tyr Leu His 15 10
15 <210> 105 <211> 16 <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 1510 15 <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
L L AGEHIR! 1% 16U ML T80T 2ee Y APRTY £213> Artificial
65Sequence <220x%223> mutant antibddy L chain <400>8007 Asp Val Val
me MetuThe Gigy Ser ReQ La S&r bau Rroval sfhrRrot@iyryl Td0 15 Glu Pro
Ala Ser lie Se 5Cys Are Ser Ser G'H Ser Leu Val His %ér 20 25 30 Asn
Ala Asn Thr Tyr Lau His Trp Tyr Lau Gin Lys Pro Gly Gin Ser
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gln Gly Thr Leu Val Thr

100 105 110
Val Ser Ser
115
(210> 83
L1y 115
<212> PRT
213> Artificial Sequence
<2207
<223> Mouse~human chimeric antibody H chain
<400> 83
Gln Va! Gin Leu Val Glu Ser Gly Ala Glu Vai Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ata Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 a0
Glu Met His Trp Val Arg Gin Ala Pro Giy Gin Giy Leu Giu Trp Met
35 40 45
Gly Ala teu Asp Pro Lys Thr Gly Asp Thr Aia 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 Arg Ser Glu Asp Thr Ala VYat Tyr Tyr {ys
85 84 95
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu ¥al Thr
100 105 118
Val Ser Ser
115
210> 84
211> 115
212> PRT
{213> Artificiai Sequence
{2207
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35 40 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val
Pro 3150 55 60 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
Lou Lys lie 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 Gly Thr
Lys Leu Glu lie Lys 100 105 110 <210> 108 <211> 112 <212> PRT
<213> Artificial Sequence <220> <223> mutant antibody L chain <400>
23t ABBSYAPTEN RSPhF B 88 Piobell Ser Leu Pro Val Thr Pro Gly 1
{48020 2% Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
6130v25 80 ASNVAPRASSETH Tk kew His, TR Tyt Lay Sk Lxs Pro Gly Gin
Ser 3540 45 Pro Gin Leu Leu lie Tyr Lys Val ger Asn Arg Phe Ser Gly
" val Pro 50 5560 Asp Arg Phe Séf Gly Ser Gly Ser GIy Thr Asp Phe Thr
Selro¥rLyg1ld265610CE5 80s Bé&r Ase Vel Glu AMa Gle AspAsal Bly Val Tyr Tyr
Cys Ser Gjg Asn 85 90 95 ThgHis Val Pro Pro ThigPhe Gly Gin Gly Thr

G!%yﬁel’f% 9HJ|$aHyﬁ?rg189n1915a ]sz‘g (ﬁ%l&)ﬁ] jG(?? Leu Glu Trp Met

15 40 45
Gty Alz Leu Asp Pro Lys Thr Gly Asp Thr Aia Tyr Ser Gin Lys Phe
50 55 60
Lys Giy Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Aiz Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 165 110
Val Ser Ser
115
{210, 85
{211y 115
{212> PRT
213> Artificial Sequence
220>
{223> Mouse-human chimeric antibedy H chain
{400> 85
Gin Val Gln Leu Val Gln Ser Gty Ala Giu Val Lys Lvys Pro Giy Ala
1 5 10 15
Ser Val Lys Va! Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Yal Arg Gin Ala Pro Giy Gin Gly Leu Glu Trp Met
35 40 45
Giy 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 Aia Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Aia Val Tyr Tyr Cys
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<211> 112 <212> PRT <213> Artificial 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 Ser lie Ser Cys Arg
Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Glu 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 Giy Ser G%ﬁ Thr Asp Phe Thr Ly Lys lle 6570 78%80 Ser Arg Val
ThGAr ARGy A8pr Viak Gly Viak Ty TiyCyie1 Sév Gim Asin 88 9095 Thr His
Val Pro Prgg’hr Phe Gly Gin Ggg Thr Lys Leu Glu {iggLys 100 105 110
Vaf%(bsgrlo <211> 112 <212> PRT <213> Artificial Sequence <220>
<2535 Rhutant antibody L chain <400> 110 Asp Val Val Met Thr Gin Ser
Pro LédSer Leu Pro Val Thr Pro Gly 15 10 15 Glu Pro Ala Ser lie Ser
<2@ys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30

211> 1B
{212> PRT
{213> Artificial Sequence
{2205
<223> MWouse-human chimeric antibody H chain
<400> 86
Gin Va! GIn Leu Val Gin Ser Gly Ala Giu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser VYal Lys Va! Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 K1Y
Glu Met His Trp VYal Arg Gin Ala Pro Gty Gin Gly Leu Giu Trp Met
35 40 45
Giy Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Arg Val Thr Leu Thr Aia Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Giu Asp Thr Ala Val Tyr Tyr Cys
g5 90 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gin Gly Thr Leu VYal Thr
160 105 114
Yal Ser Ser
115
{216> 87
211> 115
<212> PRT
213> Artificial Sequence
{220>
<223> Mouse~human chimeric antibody H chain
<400> 87

Gin Vat Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Giy Alz
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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 Gly Val 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 Val Tyr Tyr Cys Ser Gin
Asn 8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu
lie Lys 100 105 110 <210> 111 <211> 112 33 <212> PRT <213>
! Artificial Sequénce <220> <223> Hutant antibody L chain <400> 111
SeAdp Vay v ai Metr Ttys Girs Sen Beo 1Géw Ser DeuMeoTWalABhrro Gly 15 10
15 Glu PrgyAla Ser lle Ser Cys;Arg Ser Ser Gin Sgy Leu Val His Ser 20
GI25 30, Asn His Asn Thr Tyr Leu His Tr@T r Leu Gin Lys Pro Gly Gin Ser
B9 25 Pr8 Gth LU T8N e Fror B)s YVAISEr R4 Mg BPrleSer Gly Val
Pro 5055 60 Asp Arg PHé Ser Gly Ser Gly Sé& Gly Thr Asp Phe Thr Lau
Gl hysi e 85460 PR 8Q sSar ANg Map Gl Ala Gly Asp Y@l Gly Mal Tyr Tyr Cys
S%l' Gin Asn 85 90 95_Thr His Val Pro Proﬁ('jl'hr Phe Gly Gin Gly Thr Lys

{0 )
Leu Glu lie Lys 100 16 110
Lys Giy Arg Val Thr Leu Thr Ala Asp Lvs Ser Thr Ser Thr Ala Tyr

65 70 75 80
Met Giu Leu Ser Ser Leu Thr Ser Glu Asp Thr Ata Val Tyr Tvr Cys
85 80 a5
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Giy Gin Giy Thr Leu Val Thr
100 105 110
Val Ser Ser
115
<210> 88
211> 336
{212> DNA
{213> Artificial Sequence
{220>
<{223> \Mouse-human chimeric antibody L chain
<400> 88
gaigttgtga tgactcagic ifccactectee ctgesegtcs cocctggaga gecggectee 60

atctcctgea gatciagtica gageetigta cacagtaatg gasacaccta tttacatigs 120
taccigcaga agocagegea gielecacag ctecigatet ataaagitic caaccgattt 180
tctegggetce cigacaggtt cagtggeagt ggatcaggea cagatittac actgaaaate 248
agcagagtge aggetgagea itgttgggeit tattactget ctcaaaatac acatgticct 300
cctacgtittg gecagggeac caagciggag atcaas 336
<210> 89

21y 12

{212> PRT

(213> Artificial Seguence

{2205

(223> Mouse-human chimeric antibody L chain

{400> 89

Asp Val Vai Met Thr Gin Ser Pro Leu Ser Leu Pro Val! Thr Pro Gly
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<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 15 Giu Pro Ala Ser lle Ser
Cys Arg Ser Ser Gin Ser Leu 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
lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50 55 60 Asp Arg Phe

' ser Gly Ser Cﬁy Ser Gly Thr Asp Phe Thr Leu Lys lie 165 70 75 80 34 Ser

GhAaRydv/al GherAld GlasAsys Viak Ghy \fal ToIm Tiar Gy Sei Bim Ash 85 90 95
Thr His VahPro Pro Thr Phe Gly Gin Gly Thr Lys gu Glu lie Lys 100 105

1 <210> 113 <211>1 12> PRT <213> Artificial Sequence <220>
s I R T T oy oS 1 ALV A M Thr i Sor

Pro Lé& Ser Leu Pro Val Fhr Pro Gly 1510 ¥ Glu Pro Ala Ser lie Ser
PrEvSAIguSen See Gin Ses veu Yal kiis B6F Phe Ser Gly Val Pro

50 55 50

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

65 70 75 80

Ser Arg Val! Gtu Ata Glu Asp Val Gly Vat Tyr Tyr Cys Ser Gln Asn
85 80 95

Thr His Val Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Giu [ie Lys

100 105 110

210> 90

Q11> 18

{212> PRT

(213> Artificial Sequence

220>

£223> mutant antibody L chain

400> 90

Arg Ser Sar Gin Ser Leu Val His Ser Asn Ala Asn Thr Tyr Leu His

1 5 10 15

210> 91

211> 18

{2125 PRT

213> Artificial Sequence

220>

223> mutant antibody L chain

<400> 9

Arg Ser Ser GIn Ser Leu Va! His Ser Asn Asp Asn Thr Tyr Leu His

1 5 10 15

210y 92

i1y 16

212> PRT

213> Artificial Sequence

{2205

o
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20 25 30 Asn Thr Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Giy Gin
Ser 3540 45 Pro Gin Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly
Val Pro 50 55 60 Asp Arg Phe Ser Giy Ser Gly 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
<22§§s LE%J Glulle Lys 100 105 110 <210> 114 <211> 112 <212> PRT
1Y A4 B8 JeflE "<220> <223> mutant antibody L chain <400>
40024 Msp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Giy 1

Ar® S0 13- @iv B Aba Ser HesSei Qys Arg e Ber Gin Serdieu Val His Ser
20 25 30 35 Asn Gin Asn Thr Ty%.eu His Trp Tyr LeLllsGin Lys Pro Gly

Gin Ser 35 48 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser
{28y V&l Pro 50 55 60 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
{2fhr Leu Lys lle 65 70 75 80 Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr

<2{I§ﬁr Gys Ser Gin Asn 8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Giy
I

r Lys Leu Glu lle Lys
{213 A%tificial Sequegée

(220>

{223> mutant antibody L chain

<400> 93

Arg Ser Ser Glin Ser Leu Val His Ser Asn Phe Asn Thr Tyr Leu His
] 5 10 15
218> 94

Q1> 18

{212> PRT

{213> Artificial Sequence

{220

{223>» wmutant 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

{21ty 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
210> 9%

AP

212> PRT

213> Artificial Seguence

{2205

28



100 105 110 <210> 115<211> 112 <212> PRT <213> Atrtificial
Sequence <220> <223> mutant antibody L chain <400> 115 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 lle
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
Cakp AtgaphadEhady sEléEly Ser Gly Thr Asp Phe Thr Leu Lys lie 65 70
{40®8@6Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn

Argx90 87 dhr His Mal Pro Brosthr RheGMGIn Gy thf Lysikeu Giu lie Lys
100 105 110 <210> 116 <211> 112 <212> PRT <213> Artificial

] Sequence <220> 36 <223> mutaht antibody L chain 400> 116 Asp Val
<2V@1 Mét Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 1510 15

211> 18

212> PRT

{213> Artificial Sequence

{220

<223> wmutant antibody L chain

400> 97

Arg Ser Ser Gin Ser Leu Val His Ser Asn Gin Asn Thr Tyr Leu His
1 5 10 15
{216> 98

211> 18

{212> PRY

(213> Artificia! Seguence

{2207

(223> mutant antibody L chain

<400> 98

Arg Ser Ser Gln Ser Leuw Va! His Ser Asn lle Asn Thr Tyr bLeu His
1 5 10 15
210> 98

211> 16

212> PRT

213> Artificial Sequence

<2207

{223> mutant antibody L chain

<400> 99

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

211> 18

212> PRT

213> Artificial Sequence

220>
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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 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 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 Gly Thr Lys Leu Giu
QPR W ta0h HOEPI90 L<PEOB 117 <211> 112 <212> PRT <213> Avtificial
{48Bquinice <220> <223> mutant antibody L chain <400> 117 Asp Val Val

arVat The Gin Ser Rrg, Ley $eL ke Rie Mal 1y Rro Gl 4,540 15 Giu Pro
la Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn

! Leu Asn Thr T@/r Leu His Trp Tyr LU Gin Lys Pro Gly Bin Ser 3540 45
{2PP> Gidl Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 50 55
<A, Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65

<219 7335%0 Ser Arg Val Glu Ala Giu Asp Val Giy Val Tyr Tyr Cys Ser Gin
s>n 90 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu
{Ql@Lyhrtificial Sequence

<2207

<223> mutant antibody L chain

<400> 101

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

{211) 16

{212> PRT

{213> Artificial Seguence

2200

{223> mutant antibedy L chain

<400> 102

Arg Ser Ser Gin Ser Leu Val His Ser Asn Trp Asn Thr Tyr Leu His
[ 5 10 15
210> 103

2117 186

{212, PRI

{213> Artificial Sequence

{220>

{223> 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
<2107 104

21y 18

<212> PRT

{213> Artificial Sequence

(226>
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37 100 105 110 <210> 118 <211> 112 <212> PRT <213> Atrtificial
Sequence <220> <223> mutant antibody L chain <400> 118 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
Ser 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 50 55
28ty AUARiGIPHESErGHIXBr Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 65
4p73@0 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gin

Arf SR 8390699 TP BISWY AL OBFo MR GBIy G iRy Gk i Lys Leu Giu
lle Lys 100 105 110 <210> 119 <211> 112 <212> PRT <213> Atrtificial

Sequence <2%0> <223> mutant éEeribody L chain <400> 119 Asp Val Val
<2Met TIBF Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 1510 15

Q11> 16

<212> PRT

{213> Artificial Seguence

{2205

<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> 106

211> 16

{212, PRT

{213> Artificiai Sequence

{220>

{223> mutant antibody L chain

{400> 106

Arg Ser Ser GlIn Ser Leu Val His Ser Asn Pro Asn Thr Tyr Leu His

i 5 10 15

210> 107

211> 12

<212> PRT

{213> Artificial Seguence

(220>

{223> mutant antibedy L chain

400> 107

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

1 5 10 15

Giu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Vat His Ser

20 25 30

Asn Ala Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gln Ser
35 40 45

Pro Gin Leu Leu lle Tyr Lys Va! Ser Asn Arg Phe Ser Gly Val Pro
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Glu Pro Ala Ser lie Ser Cys Are 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 40
45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Are Phe Ser Gly Val Pro 38
50 55 60 Asp Arg Phe Ser Gly Ser Gly Ser Giy 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 Giy Thr Lys Leu
GitPlle Lys 100 105 10 <210> 120 <214 112 <212> PRT <213>
AsArbifcigi<Segquéhcé e k220381223 Tmuteant Bmtibbdy. tuchisinl 1€400> 120
gsAsp Val Val Met Ty Gin Ser Pro Leu &gr Leu Pro Val Thrggro Gly 1 5 10

15 Gly Prg Ala Ser lle Ser Cys Arg Ser Ser Gjn Ser Leu Val His Ser 20
Se550 Ty sk H 13 JAL A LG T Ty LS OGP Giy o Ser
35 40 45 Pro &in Leu Leu lle Tyr B§s Val Ser Asn Arg¥he Ser Giy Val

ThiPrei S8:5560 rASIArgHR e SerGly ySexQlysSesuGiyuThreAsr Phe Thr Leu

Lys lle 65,70 75 80 Ser Arg Giu Ala Giu Asp Val Gly Val Tyr Tyr Cys
Ser Gin ASI§985 90 95 \{ﬁ% U

<2107 108
2ty 112
212> PRT
(213> Artificial Sequence
{220
<223> mutant antibody L chain
<400> 108
Asp Val Val Met Thr GIn Ser Pro Leu Ser Leu Pro Yal Thr Pro Gily
1 5 10 15
Glu Pro Ala Ser Ite Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
Asn Asp Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gln 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 V¥al Giu Ala Giu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn
85 50 a5
Thr His Val Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Giu 1le Lys
100 105 110
{210> 109
Q211 112
212> PRT
{213> Artificial Seguence
(220>
{223> mutant antibody L chain
<400 109

Asp Va! Vai Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Giy
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Thr His Val Pro Pro Thr Phe Giy Gin Giy Thr Lys Lou Glu lle Lys 100 105
110 <210> 121 <211> 112 <212> PRT <213> Atrtificial Sequence <220>
<223> mutant antibody L chain <400> 121 Asp Val Val Met Thr Gin Ser
Pro Leu Ser Leu Pro Val Thr Pro Gly 3915 10 15 Glu Pro Ala Ser lle
Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 20 25 30 Asn Arg Asn Thr
Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser 35 40 45 Pro Gin Leu
'Leulle Tyr Lys Val Ser Asn Arg PA& ser Gly val Pro 59 55 60 Asp Arg
GiPHa GétGiyrSerGlyr Ses Ghe Tar Asp Rhe SEnrilceuvhydille 565 70 75 80
Ser Arg VahGlu Ala Glu Asp Vil Gly Val Tyr Tyr Cys Ser Gin Asn 85 90
95 Thr His Val Pro Pro. Thr Phe Gly Gin Giy Thr Lys Leu Giu lle Lys 100
AsfoB E[f@njﬁo rlgiué%flrzrilir 2 'ﬁ’lﬁ%s 3313 tlf&ﬁli‘?c?sﬁ?lrSequence
<220>3%223> mutant antifddy L chain <400>422 Asp Val Val Met Thr
PrGiniRaeP ok au:Seir ey R0 Yt Tk i@ @Y Ser Gly Val Pro

50 55 50

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

65 70 75 80

Ser Arg Val Giu Ala Giu Asp Val Gly Vai Tyr Tyr Cys Ser Gin Asn

g5 90 85

Thr His Yal Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu e Lys
100 105 110

{210> 110

211> 112

{212> PRT

{213> Artificial Sequence

<220,

{223> mutant antibody L chain

<4007 110

Asp Val Va! Met Thr Gln Ser Pro Leu Ser Leu Pro Vai Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gln 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 ltle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

hsp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys ile

65 70 75 80

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

85 80 45

Thr His Val Pro Pro Thr Phe Giy Gin Gly Thr Lys Leu Glu lle Lys
160 185 110

210> 111

211 112
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151015 Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His
Ser 20 25 30 Asn Val 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 Giy Ser Gly Ser Gly Thr Asp Phe
Thr Leu Lys lle 6570 75 80 Ser Arg Val Giu Ala Glu Asp Val Giy Val Tyr
¢ Tﬁr $¥§ Ser Gin Asn 85 90 95 Thr His Val Pro Pro Thr Phe Giy Gin Giy
LI2 rLys Leu Giu lle Lys 100 105 110 <210> 123 <211> 112 40 <212>
2BRTA2IEsAMIRIA¢Sequence <220> <223> mutant antibody L chain
£2:400> 123 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro
151015 .65lu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val
Qﬁg §1g?3§'g5%5t§gobks!h %@cﬁAsn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro
<4@8% dil Ser 35 40 45 Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe
AsiS&s Giy Viad Prar 30 55:60° Asie Arge PheuSernGly Ser Ghe Sey Gly Thr Asp
1 Phe Thr Leu Lys lle 6570 75 80 ;ger Arg Val Giu AlayGlu Asp Val Gly Val

Git-zr rr;r){krlg%grsﬂeeslpr%%? Arg Ser Ser Gin Ser bLeu Val His Ser
20 25 30

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

35 40 4§
Pro Gin Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly ¥al 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 Gy Val Tyr Tyr Cys Ser Gln Asn

85 90 85

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

210> 12

211> 112

212> PRT

{213> Artificial Seguence

<2205

<223> mutant antibody L chain

<400> 112

Asp Vat Val Met Thr Gin Ser Pro Leu Ser Leu Pro ¥ai Thr Pro Giy

1 5 10 15

Glu Pro Ata Sar lie Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser
29 25 30

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

15 40 45
Pro Gin Leu teu ile Tyr Lys Val 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 [le
65 70 75 80

34



8590 95 Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys
100 105 110 <210> 124 <211> 27 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Primer <400> 124
cttgtacaca gtgacggaaa cacctat 27 <210> 125 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence; Primer, <400> 3 ataggtgttt ccgtcactgt gtacaag 27 <210> 126
Se 4 F R 1898 U315 BRIALE15b CHicblildd ynteds 440> 126
gagctcaatt aa8kctcact aaagggagtdlgactcgatcc tttacagd@a acttgcaaac 60
ThEGICitlggag fagadangiaiagiaitly acasandial cagepaanty caaacttctc 120
cccatcccc gaaaaccatt ataaaqag:cc ccatatctta tgcg%actg tagtgatata 180
ttatttatga tttattaaaa cttgcttaag gattcagaaa gcaaagtcag ccttaagcta 240 -
Q2{8yadatcag gecagtcagtg gtggtacaca cctttaatcc caggactcag gattaagaag 300
{21apaqggacc tctgttagtt caagtctacc attacctaca caagagtgaa gagtaaccga 360
oplgicagect ttgatcccag cagetgggat catgtgcatt caatcccagc attcgggagt 420

{213> Artificial Seguence

{2207

<223> mutant antibody L chain

<4007 113

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

] 5 10 15

Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser lLeu Val His Ser
20 25 30

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

35 40 45
Pro Gin Leu Leu tle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 80

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 Giu Asp Val Gly Val Tyr Tyr Cys Ser Gin Asn

85 a0 85

Thr His Val Pro Pro Thr Phe Gly Gin Gly Thr Lys Leu &lu lle Lys
100 105 118

210> 114

211> 1312

212> PRT

(213> Artificial Sequence

220>

{223> mutant antibody L chain

400> 114

Asp Vai Val Met Thr Glin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

] 5 10 _ 15

Glu Pro Ala Ser [le Ser Cys Arg Ser 3er Gln Ser Leu Val His Ser
20 25 a0
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tatataagac aggagcaagg tctcagagct ggcattcatt ctccagccac attgaggata 480
ggaaaacatt gaagtgtcag gatgctgagg agaggcagca gtttgaggtt tggtagaacc 540
aggatcacct tttggtctga ggtagagtaa gaactgtggc tggctgcttt gcttttctga 600
tcttcagctt gaagcttgaa ctccaatatt tgtctctggg tctattatta tcatgttaca 660
cctaacttta aagctgattt acgcaagaca gttgtaggtg gacctttctt tcctgcccac 720
cagttcccaa ataactgaca cggagactca atattaatta taaat?att gttaatagct 780
SRt HtgUeLRt (AtolHit ottt AR doRIAC 840
ctgccdtytg gttcatggct tgttcdagtc ctgcttctte tgtctéigge tggtgatgee 900
priclogticly coptitados Fagaaliota slagistans pRicataces Agptataggc 960
cagtcagctg tttattaacc %tgagaata atacatattg ﬂatagtgtaca aagattgctc 1020
ctCaacaccc aattttttat gtgcaacctg agaatctgga ctcattgccc tcatgcttgc 1080
Asadagdtigoter cebttaecdd tidigetada tibtadihec tyttgentt yittttegag 1140
gsacaggttcca ctatgtagcc caggctggcec tcaagctgac cattctectg cggaaacctc 1200
ccgaagac it t.ca tac, ctgcectggce attttcacac ttitatttcc 1260
Setrg g%:%g%gté@ é:%?fg gﬁﬁga%?c%ggm%aya% ¢ FttgF 5210%%1&5 g%ét? t?ar{aletsé‘cagt 1320
gccaatcgca ctééatccca cataatcaa Ogéaacttcaag gaagcef'e@aaa accagttttt
Thi380 wotgaagate amtgreadol tgeetgattragaatagacs icccgaagaaa
ggcaaatgcfh440 tgataaccaa ffjgttctta ttgttcaatc ccgigetgct gtgtgtaage
tcctgagaaa 1500 ggacagtaag gggacattca tgatcagaga aagagcccca
2i¢ccbbtec cagccccacc 1560 cccaccctgt ccacagtctg ttggtttggt ttcccectgg
{2¢igacHdcca gaaatcacaa 1620 cataatcacc taggtcactg taacaagttc ctttctggaa
¢sagigoigcaa atgatattgg 1680 taacatgagt aatgaataat gcctggagtc caactccctt
acccagc aatgftttcc 1740 gtgggtgctc ccttccccag ctgcaggcect gacatgtacc
<zgggaa§§dc?é Ct&%'cétegqéjgréchoo gacagaattt tgtgggtact atagtgttct cacaaatact
{%ecctaata cecttactta 1860 gttaccataa ataacatgca gecectggtg aggcacacag
{gYetcaaatg tasaigetet 1920142 cagacactgc aggaaccttc ctctcctaat
¢ d%ggqqgtgg tctcttcagg ctggacagca 1980 ggaacccata ccactccaat
cctagtgtgg agtagagctg tctacgaaaa ccagcagatc 2040 tatagctaaa tgtgtttcaa
A ofiadhit thabEbe Hodtiohted 100! diecoh detgtgctg
1 gaattgaacc caggaccttg tgcatgccagigcaagtactc 2160 tarcactgag

o (ltADGeeCsRAteical CepagiclalAtglgiagaCacaclGonlt 2220 titattttga
gacaaaag% tcttattttg agataaggé[g tcactatgtt gccttga%%t 2280

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

15 40 45
Pro Gin Leu Leu {le Tyr Lys Vai Ser Asn Arg Phe Ser Givy Val Pro
50 55 60
hsp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys 1le
65 70 75 80
Ser Arg Val Glu Ala Giu Asp Vai Giy Val Tyr Tyr Cys Ser Gin Asn
85 50 95
Thr His Vat Pro Pro Thr Phe Gly Gln Giy Thr Lys Leu Glu lie Lys
100 105 110
210> 116
21 112
212> PRT
{213> Artificial Sequence

{220>
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tetttttttt ttttttttga acttttgacc ttcctacctc agctgagact acaagtcttt 2340
taccatcagg cccggctgat ggtaaaataa cagtatttga aatagtttaa acacatcatc 2400
ttaatggtca accacacaat ttccgaaatg ttgctggctc agtctggggc aaacctgtcc 2460
gccccaacat tggtgctagg aagaaagcac agacaagtag ccctcccagce tcaggagtaa
2520 aagacctgga gggggtggcc cacttcggtc aagttcacgg gatggggagg
taccctcc 2580 tccagtagtg gtggtatttg gcagttcctc caccgacgcc ctctggaagce
ot JUY 2840P°4E e ddMhg ccaggaatge agcttcctca agggactcge
{4¥khgchHigggt aacaggacag 2700 aggcgtccca agagggetgg ggcggaaggg
AsPORR0ACaES dicOacstta 0akRa0ndces 2/&0p agggcatict agctgigtic
] ccggggtaac cgceccacca cgcctggagd: ccgacgtggce 28201 5gagcgatggg
gacagcgagc aggaagtcgt actggggagg gccgcgtagc agatgcagcec 2880
Slydgegbgoy ctiecagdisscaiiecgagyh Satcycoblly bdgegrea ggtecctgaa
2940 ccagrcaggc ctccagagcegagtccggceg gaccgaeggt acgttctgga
107038049300, glorlogAcaregantiaRt geapianaa geicagacd!
tctgatgtgg gagtccagaa 3060 agggttttat ctaccggagg tgatgtgact tccggcctct
ggaag% ctg ttggagtctc 3128 tgggaccttg ggtcct ?cg actaggtttg gaaggggtga
Pradtbggggtee gddadaacgs 18 cagaggactgthadgeaatyicy i¢cegaacga
ccigggttcg ggaggggtcgsaaggacaagg 3240 ﬁggé:t%tégtg gggggtcttc
agacgcgg tggtaft ctattttct aagatggt tcgatgcac ttgaccaagt
As&téé%cagetc%%g@g a%%rc@ébgﬁﬁgaapégg' 5055%%1% ag r3§§b Lqésg 3 gfggtgg
85agggagtggc agaadécttc cagaaactgg gdfaggctct agcacctgdd 3420
$eRCLECHECT:190CaICra0 Qg agicenavandgagdgeagygacatggas mcaggtgcat
3480 tcgtgcc gc gcgctccggce ctggg‘gaagg tgcgcgctct tggaggccgc
gggagggcca 3540 gacgcgcgcec cggagagctg gecctttaag gctacccgga
TRt tad BB gagcESH00 SHEdbcttlc Bbcktodd Akbayccey
agacctggca@agctgagacg gaacttgfgaa 3660 ctagcadtcg gctcgcggcec
¢FFBItgaggc cttgcgeeeg ceatgectet gtcattgece 3720 ctcgggecge ctecctgaac
ctcegtgacc gecctgcagt ccteectecce ceccttcgac 3780 tcggegggcg cttccgggceg
<2&t1c>cc<ﬁ%gc ccgccctcca cgtagceccac acctcectct 3840 cggcgctccg
{kecdREge ggtcecececgac ctgttetttc ctectccacc ctgeccttet 3900 gtecctetee

¢AHSCHCT Geericoag caiccctatt aggcaacage ceetgtggtc 3960 cagcecggeca

tagctgtcaa ggctcacacc cttagctagg ccccttetec cttcecetggg 4020 tettgtetca
<?tg@ccccctg ccccgceccgg gagcgagcegce gatgtggagce agtgectetg 4080 43
{iJdaageardascttéButicaacttatgtgac aattgaaggce tgtacccecca gaccctaaca
<4840 117

Asp Val Va! Met Thr Gin Ser Pro Leu Ser Leu Pro ¥al Thr Pro Gly

i 5 10 15

Glu Pre Ala Ser ile Ser Cys Arg Ser Ser Gia Ser Leu Val His Ser

20 25 30
Asn Leu Asn Thr Tyr Leu His Trp Tyr Leu Gln Lys Pro Gly Gin Ser
35 40 45
Pro Gln Leu Leu ile Tyr Lys Vai 3er Asn Arg Phe Ser Giy Val Pro
5¢ 55 60

Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys tie

65 70 75 80

Ser Arg Val Glu Ata Glu Asp Val Gty Val Tyr Tyr Cys Ser Gin Asn
85 90 495

Thr His Vat Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Giu lie Lys
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tcttggagcc ctgtagacca gggagtgctt ctggccgtgg ggtgacctag ctcttctacc 4200
accatgaaca gggcccctct gaagcggtcc aggatcctgc gcatggcgct gactggaggce
4260 tccactgcct ctgaggaggc agatgaagac agcaggaaca agccgtttct
gctgcgggceg 4320 ctgcagatcg cgcetggtcgt ctetctctac tgggtcacct ccatctccat
ggtattcctc 4380 aacaagtacc tgctggacag cccctcectg cagctggata cccctatctt
cgtcactttc 4440 taccaatgcc tggtgacctc tctgetgtge aagggcectca gecactctggce
cacctgctgéGHSOO cctggcaccg ttgacttccc caccctgaa@ tggacctta aggtggcccg
{Zthgchtgctg 4560 ccactgtcgg tagtcttcat tggcatgata agtttcaata acctctgect
¢r¢pagiaegta 4620 ggggtggcect tctacaacgt ggggcegctcg ctcaccaccg tgttcaatgt
& ttcga € 4680 tacctgctgc tcaaacagac cacttccttc tatgccctge tcacatgtgg
tcatcatt 4740 ggtgagtggg gcccgggggc tgtgggagca ggatgggceat
{thaabtybidg etctaneige 4800 caacactgta ggtaccttta cttactgtcc caggtccectt
(2@gatcagcag ttacaggaag 4860 agccctgtag aaaacaaata acttccttat ggtcattcaa
<2§§99E}taqgg %ct%g%c'_agh%%o ggtgaaaata atgttagcag caactacagc
aaagatggct ctcgccactt gcatgattaa 4980 aatgtgccag gtactcagat ctaagcattg
<4ﬁ%&cc’d§att aactcaacta atccctatta 5040 caaggtaaaa tatatccgaa ttttacagag
Asggadaacchat ggcathgaga pgctaagiag B400r ctigactagpratéacacagce
1 taataatcac tgagcatagct gggatttaaa ggtaagcagt 5160 taggtccata gatcacacta
tgaccaccat gccactgttc cttctcaaga gttccaggat 5220 cctgtctgtc cagttctctt
CHL ARy ANLAE aAtaChcly adi 5\3%’&55 g%eafa@%f)a lcgfﬁé{%{’éat agtgggtaga
catatgtttt 2dgttttatt cttacttttt atgtgtgtgt 5340 gtttggdégg ccaccacagt
As83I0 T RORAACG0M; aCAaCTHRag.aatigolgst ®400): ftgicCsaec acatgggtgc
tgaggtggga actcaggtca tcaggattgg cacaaatccc 5460 tttacccact gagccatttc
actggtccaa tatatgtgtg cttttaagag gctttaacta 5520 ttttcccaga tgtgaatgtc
Protgityatealtiatttecit ttadectigaztfdedtcttly§5580 Sbyttdcate cctgtggteg
tctgrataca aatggggaagrtgcaactca gagaaataag 5640 gctacttgcc
AIRRCERERE 201230313 DGI0BARA CORICHHAOM FIOEreacas o700
tccctggcect gtgcttcaag ccagtttact ttgttcctge ccattggaag ttagcatgtt 5760
cagtcaaac acaat dcta caggccaaaa gf cttttaa attaaagtca égttgaacttt 5820
Sdadacatecd gagcictlocarasteadyad ttataadotg @ttctpcadion catetttgca 5880
gtgcccggta gteatatgta getagaggct giggctagg acagceatgtg ttaggaaaca 5940
tctggccctg agatcattga attgagtgac tgctgggtga caaagaccaa ggcatcegtt 6000
el et guekc

Gaigt Celgdolhag tagtaatdid de ¥t gratciabtt &gyitctita 6060

100 105 110

eiey 119

2y 2

{212> PRI

213> Artificial Sequence

{2205

€223 mutant antibody L chain

{400> 119

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

1 5 10 15

Giu Pro Ala Ser {ie Ser Cys Arg Ser Ser Gln 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 40 45

Pro Gln Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Vai Pre
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tctgtccetgt ttgacctact tagtctcctc tggtgtctca gaggcccagg ctgggtactc 6120
tggatgtcag gatcaggcca atgcgcacat ctgccctaga aatgtccccc tggttgagca 6180
gctcctgaat ccatcggtaa agggtctgga ccagggagga gtcagataaa aagctgacag
6240 44 cactggggga ctccatgggg aactcccacc tgcccccaca catccatcct
aagagaactg 6300 gtattccttg tttcctcttt gtcctacaag gcaccctggg atcccacttc
agtctcccag 6360 ccttgccagg gttagagggc atgagcctcc ttgtggggaa tttagatgca
ag aggtaca 6420 gtcattagag aacctgagct’Cagatcccca aagtaaccag
Astabigiitad dgdggcgct B486r gagdacchaRyeafjoctigucitgadiggcty
g5aactctgcgg cctcecggpac tggecccaac 6540 tgttgggtct cctettggtt cetectgtga

agggccc atctctgata agtgcet 6600 ggacictaga g agga
Se QMDD Acinbty iatels nddto o Bott iy
ctgcctgagg adthicagact gggaacacéé atttgaatga gtaagg¥it 6720 tcctgaaggce
ThEal009gRgeCAEYTRAgTRR ajcaltita gttaraagac aaagdagiaga 6780
ttggttaaca Eﬂggagcaag gacatggecc caattttcat agatg?@gga aattggaact 6840
cagagagg%t aagtaacttc tcccaaatag ctcagcttca aaatcacaga acagtcagag
<2Hboo! #tagatctc tctgatgect gtgatggtee tgecatteca tgttgetgat cectgtggea
{260601 teagtaagcc tctaccttgt gggaatgcag gatctaaatg aagagaggaa
o Pgctggeec 7020 catgctgtgg tctggaaagc tatgcaggct ctttgagcag agagtgaccc
acaagtgaat 7080 agagtcctat gagactcaaa gcaacatcca cccttaagca
<2b§ctgé%d(écé5fg§?85‘8§"7140 ctgagggagc caaagccaag ttagagtcct
{2gfgcttgcce aaggtcactt tgcctggece 7200 tcctcctata gcaccegtgt tatcttatag
esstcattag agigpiiaca attataatta 7260 gagaggtaac agggcecacac tgtccttaca
¢ 48 tthgggtg ctagattgta gctgggagag 7320 ggggagatgt aggtggctgg
gggagtggga gggaagatgc agattttcat tctgggctct 7380 actccctcag ccattttttg
Asgrdegobpgttagictitgy tatfitgaeyayagetad 7440 Yyotuaéaya acagtctgaa
1 ctgtggtatc agagtcctgt cccteteect ctgtcctcat 7500 ccctctigac cttgtcacte
aIfiPIGHOC eaggiag) iglogelog.oteladanea 500 agaqaoaget gagggeacce
tgtccctcat aggcaccatc f’cggggtgc tggccagcect 7'6550 ctgcgtctcc ctcaatgcca
tctataccaa’§aaggtgctc ccagcadtyg acaacageat 7688 ctggegcecta accttctata
Asachatgioadigdetgtgig BtetititgTyeccigatygt.d 740 otcigcipyggs gagctecgty
ccctectiga ctitgcetcat ctgtacggtg cccacttctg 780 getcatgatg acgcetgggtg
gcctcttcgg ctttgccatt ggctat tga caggactgca 7860 gatcaaattc accagtcccc
tditessiol
55

Py iR ctabitytdtddg it dgciobBttgbhtd ooty Va! Pro
50 60

Asp Arg Phe Ser Gly 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 Fyr Tyr Cys Ser Gin Asn
85 90 95

Tar His Vel Pro Pro Thr Phe Gly Gln Giy Thr Lys Leu Glu lie Lys
100 105 110

218y 1

211> 112

{212> PRT

(213> Artificial Sequence

220>

{223> mutant antibody L chain

400> 121

Asp Val Vai Met Thr GIn Ser Pro Leu Ser Leu Pro Vai Thr Pro Giy
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gacagtgctg gccgtgctct actatgaaga gactaagagc ttcctgtggt ggacaagcaa 7980
cctgatggtg ctgggtggct cctcagcecta tacctgggtc aggggetggg agatgcagaa 8040
gacccaagag gaccccagct ccaaagaggg tgagaagagt gctattgggg tgtgagcttc
8100 ttcagggacc tgggactgaa cccaagtggg gcctacacag cactgaaggc
ttcccatgga 8160 gctagccagt gtggccctga gcaatactgt ttacatcctc cttggaatat
gatctaagag 8220 gagccagggt ctttcctggt aatgtcagaa agctgccaaa tctcetgtct
gccccatctt 8280 gttttgggaa aaccctHcca ggaatggcac ccl:'stacctgc ctcctectag
Glageutghttasd84i0 & cixcdatatr atStetdg ohitg gadcagVetigdagcett aaggggctgg
attgatgaag 400 45 tgatgtcttctacacaaggg agatggggtg tgatcccgcet
aattgaaggg at tga, 8460 ccccacacgt ctgggatcc caggtag
Asggéég@tg%cg Pégﬁggé[ Qéc&i&a%’d é@%o‘? Iﬁa&a%c f@a@ggga&g{% aagggaagtg
ggagctthge caagggagga a#ftggecatt 8580 ctgcéktctt cagtgtggat
prgagiatggca-gacciotica goeagclic AcCalgoadt 864@) gacigataag
aa?@cattca cctctgcatt tcatatttge agctctagaasé:gggggagag 8700 ccacacatct
tttacgggtt aagtagggtg atgagctcct ccgcagtccc taaccccagce 8760 tttacctgec
Asgydeicta ﬁf@c%hyag%'f &ettagcthtiadttcdiic Rigatictie8820 htttcteegt
pcatggcctcc cccaacsrct ccatctgcag gcaggaagtg gagtccactt 8880
sdltaRECieodICRAINaG A9RYGFCl 09a1anHIoR Aqgeeiealg GeRglaagag 8940
acatttatgt tctctggggc tggggctgaa ggagcccact ggttctcact tagcctatct 9000
ggctcctgtc acaaaaaaaa aaaaagaa % aaaaaaagca taaa%scaagt tactaagaac
TI9060 dghdottdor tiatadeyté otgfjggengdmabgeteadd tgHagggacc
catcgaccct;§d 20 ctctgtccat atggicatgc tgcagaagta ggggcaagct cctttaagcec
tatagga 9180 acactagcct cactcatgag ggttttactc catgacctgt caacctcaaa
gcCttcaaca 9240 tgaggactcc aacgtaaatt tggggacaga agcactcaga
{Pdataddéca gcaccacacc 9300 ctcctaacct cagggtagct gtcattctcc tagtctcctc
{tettgggrrt ttagaaccce 9360 catttccttg gggtaatgte tgatgttttt gtccctgtca
dzf\%)aaggﬁtg g%gaﬂ%%%e%zo gtccagcctt tgattcctac ttcctacaat cccaggttct
aatgaagttt gtggggcctg 9480 atgccctgag ttgtatgtga tttaataata aaaaagcaag
<%r7t%?cagcatg tgtgtggact 9540 gagtgagggc cacagggatc taaaagccaa
{HYititgagyey acccagatac @d@caggcage 9600 atcctgagcc tggaatctct
¢J§R99qeaag aattctccat atacctacct actctgggga 9660 gtaggtggec agagticaag

cttcccttag taccaactac cactg’gctit gctcttactg 9720 aaggcagaca tggcactgag
Atgctaicdat djicdétdancietddagclaticetest Grahe! Thr Pro Gly
[ 5 10 15

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

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

35 40 45
Pro Gln Leuy Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Giy Va! Pro
50 GH] 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys |je

65 70 75 80

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

85 a0 95

Thr His Val Pro Pro Thr Phe Gly Gln Gly Thr Lvs teu Giu Ile Lys
100 105 110

210> 123

21> N2
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gtgtggggtg ggagccatca ccaaacccca ttttcagata aggacacagg ctcagagagg
9840 cttgtgtgga gaaaagtagc agcagaattc agagagctgg gtctcctgca
gcaccttgga 9900 ctgccagcag ccacagtgct tgtcacacag cacatactca
aaagaatgcc agccccctca 9960 gcctagagtg cctggccttt ctttcagatg
aggaagaggg tcaaagctgt tagcttgccc 10020 accatatgac cacatacatg
accaacagct tgagggaggg aggattactg tggctcccag 10080 cctgagaggt

<2 gapc%irccca aatgtattag gtccttgaat cagggctgac cttgtgattc 10140 agtcactcct

{2 8tcagaidttc tggdeariyg ggatgccaaa ggcaaaggag getttctaag 10200

< 8figtggtgta agataggcat ttctgettce atgtacacct gtgagcagag taggaaggec 10260

tggagaa tatatcccac aaaccagtag cccttcctgg cagtgggtga atactgccac

<2§§32 %Ettaf’aéé Wa g& %fé'gc cagtagaacc acccaaccca caacatctag

{4gyaabitfaca 10380 ggtcatctta agcctctaaa ttgtggagaa actcgacatg

AsocACyaltaclancctgetstP4dQ agccrgogl gegoegigna taattiagagg

. aaactggggat ttcgtataga atcggaggct Jr6)500 ccatgaagtc accctgacaa
gaggtcagca atagccagca gcagtggcta ctcctaagcc 10560 46 tccagacaga

GiydHEcgtg Hatldtadett Bticttgcat cRfjolyitrafabiitgtya K062 ctgggtcaga
tgtcacccag@ccattgcaa tgggccetta gecceccatggg gtgtégggat 10680

AsRISRIRGRAY CRACIGECRT OGI0RIRHAC I0GFIOEROLAYRGIDRIgOsglaagaaaac
10740, aaggcccaaa atgttttctt tccagacttg atctttcttt gttcaaaaat gcetgttttcc

108003§:ttaaacttg cccaaactca ttgttttgca gttgaggaaa ataaggcata
P rga@iagbttafel 08607 vaggaaytttcityadytidca fegcanddta \Ggdettcac
ctggaataga caggtgtgcgsl0920 ctgatcctga gggagctc 10939 <210> 127

2 1>P%€5;25% 2> PRT <213> Crlﬁs?tur!us ggleserHs <400> ]&%7 Met Ala Leu

<
AS‘?hrrély er %'r%re,rbxasgererGFu'sb A aSFfAsp G|U{A_§6 'S5 10 15 Ser Arg

65Asn Lys Pro Phe L'8u Leu Arg Ala Leu™@in He Ala Leu Val®0 25 30 Val
sepetrigewh TN U rp M al TheSes HelparaMey Vay PhesLau Asn Ays 35 40 45

85 90 95

Thr His Ya! Pro Pro Thr Phe Gly Gin Giy Thr Lys Leu Glu lie Lys

100 165 110
210> 124
Qi 27
<212> DHA
213> Artificial Seguence
{2207
{223> Description of Artificial Sequence: Primer
<400> 124
cttgtacaca gtgacgeaaa cacctat 27
210> 125
211y 27
<212> DNA
{213 Artificial Sequence
{2207
{2237 Description of Artificial Sequence: Primer
<400> 3
ataggtgttt ccetcactigt gtacaag 27
<210> 126

41



Tyr Leu Leu Asp Ser Pro Ser Leu Gin Leu Asp Thr Pro lle Phe Val 50 55
60 Thr Phe Tyr Gin Cys Leu Val Thr Ser Leu Leu Cys Lys Gly Leu Ser
65 70 7580 Thr Leu Ala Thr Cys Cys Pro Gly Thr Val Asp Phe Pro Thr
Leu Asn 8590 95 Leu Asp Leu Lys Val Ala Arg Ser Val Leu Pro Leu Ser
Val Val Phe 100 105 110 He Gly Met lie Ser Phe Asn Asn Leu Cys Leu
s Tyr Val Gly Val 115 120 125 Ala Phe Tyr Asn Val Gly Arg Ser Leu
<2 ’I’P/ ﬁq)éﬁ‘i/al Phe Asn Val Leu 130 135 140 Leu Ser Tyr Leu Leu Leu Lys
{2@in O8Ar Thr Ser Phe Tyr Ala Leu Leu 145 150 155 160 Thr Cys Gly lie lle
e Gl Gl RhegtiReeu Gy He Asp Gin Glu 165 170 175 Gly Ala Glu Gly
‘g Leu Ser Leu lle Giy Thr lie Phe Gly Val Leu 180 185 190 47 Ala Ser
<4E % s Val Ser Leu Asn Ala lle Tyr Thr Lys Lys Val Leu 195 200 205
gaprc Aot ValcAsp A s e Seedke TrgaAtgdadoc Tht Ph@dRyr sk stedsncvel 210
cczé-ﬁg?g%@ AsRAMaE s Mal et BhedigvaProabaiMat Vahkett Leuly Glu
ccLE1 225,230,235 240, Arg Ala Lew et Asp Phe Ala His Leu Ty ger Ala
EisPhé p é & J20° %q:f Me ?ﬁlf ); ly Phe
t tAié?Hég@I?W@/Pt‘éﬂaﬁﬁ"l'h?t%@2@5@793@49%59@ﬁ the L9y PR Theder Pro
tak@ih ddag HicMsagValSarttalye 275t 28Q 285: &k Alad ys Aladys Ma Gin

ta@ggéggﬁch%ﬁévfﬁé@%lLﬁ%ﬁ£€¥£é¥y5§%gfctaca

tctcatgect
tatataagac
gegaaaacatt
aggatcacct
tcttcagett
cciaactita
cagttcccaa
cagtcttgtt
cigecatgte
tctggticte
cagtcagoig
ctcaacacce
agaggcggca
acaggttcca
¢ccgaacactg
tggctigagtc
gocaategea
cetpaagatce
tgataaccaa
ggacagtaag
ccecaccctgt
cataatcace
taacatgagt
gtgggtrctc
gacagaattt

gitaccatas

ftgatcecag
dggagcaagse
gaagtgtcag
tttegtciea
gaagcitigaa
aagcigattt
ataactgaca
actggctaac
gticatgget
ceectitatee
tttattaacc
aattttttat
ccetiaccea
ctatgtagce
gaatfafagt
cattgacttt
ctgaatccea
aatgicagct
Fttcttctta
gggacatica
ccacagtctg
taggtcacte
aaigaataat
ccticeccag
igtgegtact

ataacatgca

cagcteggat
tctcagaget
gatgcteage
getagagtaa
ctccaatatt
acgcaagaca
cggagactca
tcttacattt
tgttcazgte
cagaattctce
aaigagaaia
gigcaacctig
cfaagccace
caggctggce
caaggectac
acacicatca
¢ataatcaaa
tgectgatitc
ttgticaalic
tpatcagaga
ttegtiteet
taacaagttc
geeiggagic
ctgeaggeet
atagigitct
greectgets

catgtgeatt
gecattcatt
agaggcagea
gaactgtese
feictctigee
gttgtaggty
atattaatta
taaattaact
cigeticitc
ctagictgge
atacatattt
agaatctgga
tttctagece
tcaaacigac
ctgeccctges
aggtigaacc
caacttcaag
agaatagacc
cectgetget
aagagcecca
ticcoceotige
ctitctggaa
caactcectt
gacatgtace
cacaaatact

aggltacacag

42

caagagtgaa
caatcceage
ctccageeac
gtitgagpett
tgecigetit
fctattatta
gacctetott
taaatgatis
catttccatc
tgtectotgee
tctocctgcoee
atagtgtaca
ctcattgeee
tetigetits
cattcicectg
attttcacac
agitgegagtt
gaagcaaaaa
cccgaaaaaa
gtgtetaage
actcecccce
ctgacaccca
aatgectacaa
gtgacccage
ttazaaagce
tccectaata

ggciccaate

gagtaaccga
attcgggapt
attgageata
tggtagaace
getittetes
tcatgitaca
tcetgeccac
gitaataget
cctitactig
tggtgatgcc
agctatagec
aagattgctc
tcatgetige
gttttttgag
cctaaacctic
tittattitec
tazttacagt
accagititt
ggcaaatect
tcctgagaas
cagceecace
gaaatcacaa
atgatattge
aatgttttce
feecctegag
cecttactta

tacagettet

360
420
480
540
600
660
720
780
840
900
860
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



290 295 300 Glu Thr Lys Ser Phe Leu Trp Trp Thr Ser Asn Leu Met Val
Leu Gly 305 310 315 320 Gly Ser Ser Ala Tyr Thr Trp Val Arg Gly Trp
Glu Met Gin Lys Thr 325 330 335 Gin Glu Asp Pro Ser Ser Lys Glu Giy
Glu Lys Ser Ala lle Gly Val 340 345 350 <210> 128 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Primer <400> 128 ggatcctgcg catgaaaaag cctgaactca cc 32
caga3bien SR} 116! J3APS NAFSES 1B IAICHIES A ERITeE- 300
gea228 Desaription ofcArtifidisd Sequence: Priaverag G022 482040

ta SGA9EL0GEE AIGEHIOE: 6EIF00ACHRD .5 200T L B 52 1 33 c 5l 27 BINA
<213> Artificial Sequence <220> <223> Description of Artificial

CHESERRINCR” BHRERE £3D08%1 %0 HERAA I dEa  BEALEEAE & B AAA T A cc 33

taacactgag ctatagccce aatctttcat ccaagtctct atgigtgcce acacicgett 2220

titattttga
bittbettit
taccatcagg
ttaatgeica
gececaacat
aagaccigga
tccagtagts
accogcaaag
aggegtceca
agggeeftet
gagcgatgge
gagEECEECE
CCagCcagec
atccgggaca
agggtittat
tggraccitg
agaggactge
gectgttete
gicgatgcac
aggaiggieg
accecticee
tegtgoegee
Eacgeecgee
ctgageecge
ctagcactcg
cicgggccre
tcggcegece
cggegciccy
gicectetce
cageogeeca

tettgictca

gacaaaaggl
tttittttga
cceggetgat
accacacaal
tggtectage
gggreiggce
gtegtattig
ccaggaatge
agagggeige
geetgtettc
pacagcgagc
ctgccaggia
ciccagagce
ccgaatiget
ctaccggage
geicctetee
agcaatgict
geggeteotic
ttgaccaagt
agggagtgee
tggccteegg
gegetoegae
cggagageig
cectcccgea
geticgeggee
ctcectgaac
cticceggece
cticccacge
cticetttet
tgectgicaa

tgacccectg

tcttatttieg
actttigace
ggtaaaataa
ttccgaaatig
aagaaagcac
cactteggte
geagttecte
agcttectca
ggtggaagee
ccggegtaac
aggaagtcgt
CACCCEAgRE
gagtccegce
gcattgages

tgatgtgact

actagettie
tcccgaaces
agacgceEgay
ciagtepate
agaaccette
ggagtcecag
ctggegaagg
geectttaag
4CECEECCCE
tcggigagge
ctecgteacce
ciccogcage
gegicecegac
ceectcgact
ggeicacace

CCCCgcCocgE

agataaggtc
ttectacctc
cagtattiga
ttgctggete
agacaagiag
aagttcacgs
caccgacgee
agggactcge
Egaagacagg
cgeeecacca
actggggage
CaCcCECEERE
gaccgacggt
getoagaget
tececgeectct
gaagegetga
colpgegttce
geptestatt
tgaagagect
cagaaacigg
aagagggcag
tgegegetet
gctacccega
agacctggca
cttgecgeccg
geoctpeagt
cogeectecs
ctgttcttte
cgteectatt
citagctage
gagcgagegs

43

tcactatett
agctgagact
aatagtttaa
agtctegeesc
cectcccage
gatggegaesy
ctctpgaage
cagcgagget
gicgecctta
cgcctggage
geecgegtage
gigagecgeca
acgttcteea
tctgatgips
ggaagtgcty
aataggegtia
ggaggggtee
ctattttctg
agEgggaacag
gagaggctct
gaccatggac
tggaggccege
gecgtetcag
agctgagacg
ccatgectet
ccteectece
tgtagcecac
ctcetecace
aggcaacage
ccecttetcee

gatgiggage

geetteactt
acaagtcttt
acacatcatc
asaccigtee
tcaggagtaa
getacccetee
accigeotigg
aacaggacag
gataggecaa
ccgacgigge
agatgcagce
ggiccetgaa
atggpaageg
gagtccagaa
{tgpagtctc
gEgagaaage
aaggacaageg
ggaagatggt
acagigagag
agcaccigea
acaggtgeat
gEgaggEcLa
gaaatgecgec
gaacicggaa
gicattgece
ceecttegac
acctecetet
cigeeettet
cectgtggtc
cttceeigeg
agtgeeictig

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3084
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
- 4020
4080



<210> 131 <211> 28 <212> DNA <213> Atrtificial Sequence <220>
<223> Description of Artificial Sequence: Primer <400> 131 ggatcccagg
ctttacactt tatgcttc 28 <210> 132 <211> 25 <212> DNA <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence: Primer <400>
132 gctgtctgga gtactgtgca tctge 25 <210> 133 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
seREhifdice! Ifihere 40081433 YjateHydatéticaay Fyatiaga ¥ 4L210>
tolBhae2d IR dgac2d ZpdaNAc 40 2§k fudifigin)zSeqgence t <220420223>

acBRssrintion.of Attificiah Seguence: Primear 40072:184 ¢ tegagec 4260

tccacigeet cipagegages agaigaagac ageaggaaca agecgttict getgepgpeg 4320

cigcagaicg
aacaagtace
taccaatgee
cetgeeaceg
ccactgtege
ggeggtgeect
tacctgetge
getgagteee
caacacigta
agecetgtag
gegipaaaaia
aatgteccag
caaggtaaaa
cttgaccage
tacciccata
cctgictgic
catttgaaat
gtttgegese
ttcteccace
tttacccact
tittcccaga
aggtgccatce
getacttgee
fceetggect
geagicaaac
taaacatcca
gigceceggia
tctggeccte
ccctgagagt
tctgtectigt
tgpateicag
geigecigaat

cgetggtegt
tgctggacag
tggtgacctce
ttgacttecce
tagtcttcat
tctacaacgt
tcaaacagac
BCCCEEREEC
egtacctttia
aaaacaaata
atgttagcag
gtactcagat
tatatcegaa
atcacacage
gatcacacta
cagftctctt
agigggtaga
ccaccacagt
acatgggige
gagceatttce
tgtraateic
ccigtegtes
aggegccccac
gtgcttcaag
acaataacta
gagciccica
gicatatgta
agatcattga
cctggecaag
tigacctact
gatcaggeoce

ccafcggtaa

ctctetetac
ceectcectg
tctgetgtee
cacccigaac
tggcatgata
ggggegetceg
cactteetic
tgigggagea
cttactgtee
acttccttat
caactacage
ctaagealtsg
tttiacagag
taataatcac
tgaccaccat
taazagaggac
catatgittt
gtatgegigs
tzaggtciga
actggiccaa
cigctgatca
tctecataca
aagtaagaia
ccagtttact
taggccazaa
actgcaggag
gotagagecet
attgagteac
cagcaatefe
tagictectc
atgegeacat

agggtctees

tgggteacct
cagctggata
aagggectca
ctggacctta
agtitcaata
ctecaccaccg
tatgecetge
ggatgggeat
caggteectt
ggtcattcas
aaagatgget
gatccacatt
ggaaaaccaa
tgacatagct
geccactgtte
aacacatcig
aagttttatt
agataagesg
actcaggtea
tatatgtgty
ttatceccett
aategegaaa
ggctgggatg
ttgttcctgc
gtgettitaa
ttacaacctg
cttrectage
tgcigegtera
accttecattt
tgetgtcica
ctgecctaga

CCagggagea
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ccatctccat
ccectatett
gcactciggc
aggtggcccg
accictgect
tettcaatgt
tcacatgteg
cgaactgaag
gcatcageag
caagttaggg
ctegecactt
aactcaacta
gEcacagaga
gggattiaaa
clictcaaga
acattgctac
cttacttitt
acaacttaag
tcagegaiteg
ctittaagag
ttacccggaa
ctgeaacica
ccatcecaga
ccattgeaag
attaaagicsa
attctgcaac
acagcatgtg
taaagaccaa
gtacctacte
gaggcciage
aatgtccece

gtcagataaa

ggtattcecte
cglicactttic
cacctgctge
cagcgtgetg

caagtacgta

gcttctgtcﬁ

catcatcatt
ccctaaagpt
ttacaggaag
acccageeag
gcatpattaa
atcectattia
geciaagtag
cataagcagt
gttccageat
citgagegtas
atgteteigt
aattggicet
cacaaatece
gcittaacta
geocetctees
gagaaacaag
ctggecacac
ttagcatgtt
gatgaacitit
catcttigea
ttaggaaaca
gecatccptt
aggtictita
ctgggtacte
tggitgagea
zagcigacag

4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5380
3940
6000
6060
6120
6180
6240



tgcatcaggt cggagacgct gtcgaac 27 <210> 135 <211> 27 <212> DNA

<213> Artificial Sequence <220> <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
CAEEBREACR! LD BERE IS SISO BEAFRTiETAI Sdqirsigar PRMEP <400>
gtd 8 atiacttgtet gtgdttcitcce @2 <2a 02 k38 «aRIt2c2¥c <RidecDdd/636013>

ccfHficia) Sequanee 420k 228 LRarrPtian Al Alifigial Senuenss:
Primer <400> 138

gicactagas
gagaaccgea
tgttggrict
ggactciaga
tggcatgteg
tcctgaagge
ttgptiaaca
cagagaggtt
tctagatecic
tcagtaagee
catgctegige
agagtcctat
ctgagggage
tcctcctata
gagaggtaac
gggragatgt
actccctcag
gggccacaga
ceeteitcac
agagggaget
ctegecgtetee
ctggepccia
tetgeteget
gcicatgatg
gatcaaatte
gacaétgctg
cctgatggteg
gacccaagag
ticagggacc
getageecagt
gagccagget
gtttigggaa
cctecatatce

aacctgagct
gcagcctgcé
ccteticett
gtagggagea
cigectgage
catggggage
teggagcaag
aagtaactic
tctgatgeet
tctacctitgt
tctggaaage
gagactcaas
cazagccaag
gcaccegigt
agggccacac
aggtgecigg
ccatttttte
acagtctgaa
ctigtcactce
gagggcacee
ctcaaigeca
acctictata
gagctcegty
acgetggete
accagiceee
geegtgeict
cteggtgect
gaccecaget
tgggactigaa
giggecciga
ctitcciggt
aaccctacca

atctctgeee

cagaicceoea
tgagtgects
cetcetgtga
EBAaEgagcaa
agtacagact
CACEgagEaa
gacatggcec
tcccaaatag
gtgatggtcee
gggaatgeag
tatgcagget
gcaacatcca
ftagagtcct
tatcttatag
tgtcettaca
eggagiggga
gteteggagt
cigtgetate
ctetgtetge
fgtcecteat
tctataccaa
acaatgtcaa
ceetectiga
geetetticgg
tgacccacaa
actatgaaga
ccticagecta
ccaaagages
cccaagieggg
geaatactigt
aatgtcagaa
ggaatggeac
tigggaccag

aagtlaaccag
aacicigcgg
EEEAEBECCC
tctaagcagg
gEgaacacce
aatcattfta
caattitcat
ctcagcttea
tgeeattcca
gatctaaatg
ctitgagcag
cccttaagea
gtecttecce
ccctcattac
catteccectyg
pggaagatgc
tagacttigg
agaatcctgt
tacaggteet
aggcaccate
gaaggtigcic
tgcectgigty
cttigeteat
ctitgecatt
tgtatcagge
gactaagage
tacciggetc
tgagaagagt
geetacacag
ttacatccte
ageigccaaa
cectacctge

ctgeagectt

tacctgatag
cctecggaac
atctctgata
ccitactgag
atttgaatga
gttacaagac
agatgaagga
agatcacaga
tgttgctgat
aagagaggaa
agagtgacce
gctctiaacca
aaggtcactt
agtgattaca
ctagatigta
agattttecat
atatgiteat
cocctetecct
ttetgectige
ttcgggetyc
ccageagtege
ctettetige
ctgtacagtg
ggctatgiga
acagccaage
ttcctigtegt
aggeecigge
geiatteggg
cactgaagge
ctiggaatat
tetecetptet
ctectcctag

daggggetgg

tgaggcagct
tggccccaac
agtgcigtee
aagtcettge
gtaagettiit
aaagagtaga
aattggaact
acagtcagag
ccectgtegea
gtgctggece
acaagtgaat
aatgcicaca
tecciggcce
aitataatta
gctgggagag
tctggectct
gatgaggtaa
cictoctcat
glatagacca
tggccagect
ataacageatl
cectgatggt
cecacttcty
caggactgea
ccigtigcgea
ggacaageaa
agalgcagaa
tgtegapctic
ticccatgga
gatctaagag
geoccatett
agcctgteta
attgatgaag

6480
6540
6600
6660
6720
6780
6340
6900
5960
7020
7080
7140
7200
1260
7320
7380
7440
7500
7560
7620
7680
7740
7806
7860
7920
7980
3040
8100
8160
8220
§280
8340
8400



50 ctcgactcgt ccctattagg caacagc 27 <210> 139 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Primer <400> 139 tcagaggcag tggagcctcc agtcagc 27 1/44 8
511/7w O 0zzUC3wC7Cnyou0C}clizC~ Qw coo0 U-

tgatgtette
ceecacacet
aacacctcag
ctgeectett
gecigataag
ccacacatct
fttacctgee
fcttcteegt
gtaacctectg
acatttatgt
gecicetgte
agaagttegt
cictgtecat
acactagect
tgaggactee
ctectaacet
cattteetts
gtecageett
atgcccigag
gagigaggec
atccigagee
gtaggtggee
aaggcagaca
gtgteeeeig
cttgtgigea
ctgccagcag
gectagagie
accatatgac
ccipagaggt
agtcactcet
gigtegtigta
cigtgeagaa
cciatacece
getcatctta
agectaggst

ccatgaagte

tacacaaggg
cigggaicea
ceigeetttg
cagtgtegat
aaaacatica
tttacggett
igecticect
catggecctcee
tteccecatgac
tctciggeee
acaaaaaaaa
ttataacgtt
atcctcatge
cactcatgag
aacgtaaatt
cagegtaget
geggtaatgte
tgattcctac
ttetatgiga
cacagggatc
tggaatctet
agagitcaag
tggcactgag
ggagecatca
gaaaaglage
ceacagiget
cetggeettt
cacatacatg
gEgacaccia
accagaatge
agataggcat
tatatcccac
tatgcaagec
agecictaaa
gcggggiges
accclgacaa

agatgggttg
gggcaggtag
aagggaagtiyg
gagtatggca
cctctgeatt
aagtageete
tggcccaget
cccaacacct
agagceettt
teggecigas
aaaaagaaaa
ctggggeage
tgcagaagia
ggttttacic
tggggacaga
gtcatictce
tgatgtettt
ttcctacaat
titaataata
taaaagccaa
fcaggacaag
ctifcectiag
tgctgtecat
£caaaceccs
agcagaatic
tgicacacag
ctttcagatsg
accaacagct
aatgtattag
tgegpaaips
ticteetice
agaccagtag
cagtagaacc
ttgtggagaa
taatttaagg
gaggtcagea

tgatcccact
agtagtaget
geagettgge
gaccigtica
tcatatitee
atgagetect
acctagetgt
ccatetgeag
gaatacciga
ggageeeact
aazaazagca
d2agcccaga
caggcaaget
catgacctgt
agcacicaga
tagtctecte
gteceotgtea
cccaggtict
aazaagcaag
gtgteaggee
aatictceat
taccaactac
ctgteacica
ttttcagata
agagagetipsg
cacatactca
24ggaagagee
tgagggagee
gtectigaat
ggatgccasaa
aigtacaceci
cecticcige
acccaaceca
actcpacate
aaacigggget

atagccagca

46

aattgaagee
taggtgectat
Caagggagea
tegcagctge
agctctagaa
cecgeagtece
actececttic
geaggaagte
accccteatg
ggttctcact
{azaaccaagt
tgaagggacc
ccittaagee
caaccicaaa
ccatacceca
teiteggect
taaaaagaie
agtgaagttit
atacagcatg
acccagciac
atacctacct
caciggctgt
fctccacage
aggacacagg
gtctccigea
aaagaatgec
tcaaagctet
agpattacig
cagggetigac
ggcaaagedg
gigagcagag
cagigggiga
caacafctag
cgcacgattic
ttcttataga
gcagtgecta

atttgeptea
taacatcagg
aatggeocatt
accciggeg!
CEBEERAEAE
taaccccage
tgtactcite
gagtccactt
acagtaagag
tagectatet
tactaagaac
catcgacect
tcatatapga
gecttcaaca
geaccacace
ttagaaccce
gagagactgt
gteegeccte
tgtgtgeact
BECAEECagC
actctgggea
gotettacte
cattcctaat
ctcagagagg
geacctigea
ageeccctca
tagctigece
tggeicccag
citgtgatic
gectttctaag
faggaaggcc
atactgecac
agaaattaca
ctaacctget
atceggaggct

cicctaagce

8460
8520
8580
8640
§700
8760
8820
8880
8940
9000
8060
g2
8180
g240
9300
9360
9420
8480
9540
$600
9660
9720
9780
4840
8500
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10568



zd UdCAC7~mQ C7to2/7of oOF-q(r) C5Lu_oC 0OOLL O
00 OM oFZ 0000000000 CDC) COnNntoL>ItCON (%) AIAILOV
OIXOIOLAO 3/70bO z 0 QCcE w

tccagacaga geaccctgle aatgtacctt attctcacat ctegetgtct atagetetega 10620
ctgeptcaga tegtcacccag gecattgecaa tgggccctta gococatgeg gigttgemgal 10680
agcagecaag cagotoccal getgapatac igcctgeagt agactgatge ataagaaaac 10740
aaggcccaaa atgtettott tccagactitg atctttottt gitcasaaat gotgtttice 10800
cttaaactig cccaaaccca tigtttigea gitgaggaaa ataapgcata gaaagattaa 10860
aggaaéfttc teagettaca gagcaaagta ctpegcttcac ctgasataga cagegtetgee 10920
ctgatcctepa tttpagcic 109249
<210 127
211> 352
212> PRT
213> Cricetulus griseus
400> 127
Met Ala Leu Thr Gly Gty Ser Thr Ala Ser Gie Glu Ala Asp Glu Asp
1 5 10 15
Ser Arg Asn Lys Pro Phe Leu Leu Arg Aia Leu Gin lie Ala Leu Val
20 25 30
Val Ser Leu Tyr Trp Val Thr Ser tle Ser Met Val Phe Leu Asn Lys
35 40 45
Tyr Leu Leu Asp Ser Pro Ser Leu Gln Leu Asp Thr Pro 1le Phe Val
50 55 60
Thr Phe Tyr Gin Cys Leu Va! Thr Ser Leu Leu Cys Lys Gly Leu Ser
65 70 75 80
Thr Leu Ata Thr Cys Cys Pro Gly Thr Val Asp Phe Pro Thr Leu Asn
85 80 5
Leu Asp Leu Lys Val Ala Arg Ser Val teu Pro Leu Ser Val Val Phe
160 165 110
ile Gliv M¥ei Ile Ser Phe Aspn Asn Leu Cys Leu Lys Tyr ¥Yal Gly Val
115 120 125
Atz Phe Tyr Asn Vai Gly Arg Ser lLeu Thr Thr Val Phe Asn Val Leu
130 135 140
teu Ser Tyr Leu Leu Leu Lys Gin Thr Thr Ser Phe Tyr Afa Leu Leu
145 150 155 160
Thr Cys Gly lie !le |le Giy Giy Phe Trp Leu Giy lie Asp Gin Glu
165 170 175
Giy Ala Glu Gly Thr Leu Ser Leu lte Gly Thr |le Phe Giy ¥al Leu
180 185 190
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C)0o0CD>-CDOm zQ 000000000 cor-coUnchcu
(%)AIALLOV OIXOIOIAO4/7 0J QE zrQul z Q Q0 Q "Q~Q
CD 0 000 1- C\j (%) KLIAILOV OIXOIOLKkO 5/7 e (r) ko 0010 Fo. Lm

Ala Ser Leu Cvs Val Ser Leu Asn Ala 1le Tyr Thr Lys Lys Val Leu

195 200 205
Pro Ala VYal Asp Asn Ser lle Trp Arg Leu Thr Phe Tyr Asn Asn Va!
210 215 220
Asn Ala Cys Val Leu Phe Leu Pro Leu Met Val Leu Leu Gly Glu Leu
225 230 235 240
Arg Alta Leu Leu Asp Phe Ala His Leu Tyr Ser Alz His Phe Trp Leu
245 250 255
Met Met Thr Leu Gly Giy Leu Phe Gly Phe Alz tle Gly Tyr Val Thr
260 ' 265 270
Gly Leu Gin lle Lys Phe Thr Ser Pro Leu Thr His Asn Vai Ser Gly
275 280 285
Thr Ala Lys Ala Cys Alz Gln Thr Val Leu Ala Val Leu Tyr Tyr Glu
290 295 300
Glu Thr Lys Ser Phe Ley Trp Trp Thr Ser Asn Lesu Met Vai Leu Giy
305 310 315 320
Giy Ser Ser Afa Tyr Thr Trp Val Arg Gly Trp Giu Met Gin Lys Thr
325 130 335
Gin Glu Asp Pro Ser Ser Lys Glu Gly Glu Lys Ser Ala lle Gly Vai
340 345 350
210> 128
211> 32
{212> DNA
<213> Artificial Sequence
{220>
223> Description of Artificial Sequence: Primer
(400> 128
grgatccipcyg calgaasaag ccigaactca ¢ 32
<210> 128
211> 29
{212> DNA
{213> Artificial Seguence
220>
{223 Description of Artificial Seguence: Primer
<400> 129
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geggeegeet attectttge cefegracg 29
{2107 130

211> 33

{212> DNA

{213> Artificial Sequence

(220>

223> Description of Artificial Sequence: Primer

{400> 130

atgcatecca ccaigaaaaa goctgaacte ace 33
{210> 131

2115 28

{212> DNA

213> Artificial Sequence

{220

223> Description of Artificial Seguence: Primer

{4007 131

ggatcccage ctttacactt tatgetic 28
{2107 132

{2117 25

{212> DNA

213> Artificial Seguence

{220%

{223> Description of Artificial Sequence: Primer

<400> 132

gcigictges glacigigea tctge 25
210> 133

1y 27

<212> DNA

213> Artificial Sequence

{220>

{223> Description of Artificial Sequence: Primer

<400 133

gegaatpcage ttcctcaage gactege 27
{210> 134

{211y 27

{212> DNA
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213> Artificial Sequence

<2205

(223> Description of Artificial Sequence: Primer

<4007 134

tgcatcaggt cpgagacget gtegaac 27
210> 135

Qi 27

<212> DNA

{213> Artificial Sequence

{220

{223> Description of Artificial Sequence: Primer

<400> 135

geacicgtcc pagggcaaag paatage 27
{210> 136

211> 24

{212> DNA

{213 Artificial Sequence

{2205

{223> Description of Artificial Seguence: Primer

<400> 136

tgtgciggea atigaaccca ggac 24
210> 137

211y 22

<212> DNA

213> Artificial Sequence

{2200

{223> Description of Artificial Seguence: Primer

{400> 137

ctacttgtct gtegcttictt cc 22
210> 138

{21y 21

<212> DNA

213> Artificial Sequence

220>

<223> Description of Artificial Sequence: Primer

<400> 138
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ctcgacicgt ccctattage caacage

210> 139

Q1 2T

<212> DNA

213> Artificial Seguence

2207

{223 Description of Artificial Sequence: Primer
<400 138

tcagagecag tggagcectoc agtcage

1744
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