DESCRI PTION Anti-d ypican 3 Anti body Having Mdified
Sugar Chain TECHNI CAL FI ELD The present invention
relates to an antibody to glypican 3 antigen (i.e

an anti-glypican 3 antibody) in which cytotoxic

activity, espeC|aIIy apksbpdpTdgRendent cel lul ar
cytotoxicity (ADCC) is enhanced, as well as a process
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pr ot eogl ycans present on the surface of cells. It has
been suggested that GPC3 may be involved in cel
di vi si on upon develognent and in cancer cell growh,
but its function is SECHNIGAE REELDynderstood. It has
been di scovered that a type of antibody that binds to
GPCthenipissenttalivepvianh mhiattas ARC@N sty to
dependent cellular cytotoxicity) activity and CDC
gl ymigrrene rdn ispemn deinte Cy tant @t tgl)ymicidn i3 Yar(tMBody) in
2003/ 00883). Furthernore, because GPC3 is cleaved in
wiiitth Byt saorBted, | M dditiblyp ot b Addiiiient

formof GPC3, it has been suggested that cancer can
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eveIQ an anti cancer agent
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preferably the antlbody used wi |l have a high | evel
of ADCC activity. Therefore, an anti-GPC3 anti body
with a high level of cytotoxic activity has been
denanded. Modi fi cati BACECROHNDHABYF sugar chains are
known to enhance its ADCC activity. For exanple, WO
99/ BAytican 3 (GPC3) is a member of the family of

heparan sulfate proteoglycans present on the surface of
cells. It has been suggested that GPC3 may be involved
‘in cell division upon development and in cancer ceil
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-
dependent cellular cytotoxicity) activity and CDC
(complemenf—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 soluble form of
GPC3 (WO 2004/022739, WO 2003/100429, WO 2004/018667).

When developing an anticancer agent that utilizes




di scl oses that ADCC activity is enhanced by nodifying
anti body glycosylation. In addition, WO 00/ 61739

di scl oses that ADCC activity is regul ated by
controlling the presence or absence of fucose in
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produci ng an anti body havi ng sugar al ns that not
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to. sugar. chain nodification has not been disclosed so
aetivity dep e EemEedWENTI ON The present invention
provi des an anti-GPC3 anti body conposition with
enhafeddf MGG et 9% i Ayt thede dsugar hehails exxs ikowowf to
t he sugar chain conmponent thereof, as well as a
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tfraction of fucqse deficjient anti-GPC3 antibodi es. The
0% P N-Ho RITRFQMRT TSP eantt IR sS4 on of
the present invention has a high |evel of cytotoxic
chainsi t YO Ly IHAL fErscloses gingdusing @l |angridady
i nhi bitor such as an anticancer agent. The present
havientsugan|cduinovildds do procesmtfaim grloduciorg Fucose
anti-GPC3 anti body conposition wherein the
by producing that antibody in YB2/0 cells. WO 02/79255

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

After 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




sugar chain of the antibody is nodified, conprising
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
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chineric anti body when Hep& cells are targeted using
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phase HPLC chromat ograns of sugar chains nodified by
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and by CHO cells (b). DETAILED DESCRI PTI ON OF THE
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anti body conposition wherein the sugar chain
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known t hat the
sugar chain of the antibody is modified, comprising the
steps of: introducing a nucleic acid encoding the anti-
GPC3 antibody into a host cell with reduced fucose
addition capability such as YB2/0 cells, and culturing
the 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.

BRIEF 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



structure of the sugar chain |linked to an anti body has
a significant effect on the expression of antibody
cytotoxic activity. Sugar chains that is linked to an
anti body i nclude N-glycoside-|inked sugar chains,
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nmol ecul e, apd .0- gl ycoside-]inked sugar,.chai ns, which
are EHSEHAl T ARG GGG PRl HEATIRS s, Hop-
a serine or threonine residue on the antibody ‘
7o Lhs @re THrgptad itsing dHinash BBMG f ocused on the
presence or absence of fucose in an N
gl ycbkgaee |3 rideaiss tnprmah giraseri HRG chromatogrtamsbadi ¢
structure of N-glycoside- |inked sugar chains attached
stganrclatnd oaydi fAied ovwadaladioesig @ s iprepiagald from
chains (1) and (3) of Figure 1, the N-glycoside
ant ket S¢10ad, AhAidls eI FHEIKCIES dnPH) CHO
wherei n one mannose (Man) and two N acetyl gl ucosam ne
cdGeNAC) noieties are |inked by B-1,4 |inkages [-Man
81- 4GLcNAc 81-4GLlcNAc-]. The "GLcNAc" on the right
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1-position of the fucose. On the other hand, in the
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Figure 1, in addition to the aforenentioned two sugar
Kehalls (@je avdaest Yduy weasasmi( . (A cNAc) noiety is

linked to the non-reducing end of the basic structure

(core) via a 131,4-1inkage. This type of

N-acetyl gl ucosanm ne (GLcNAc) is called a "bisecting N

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 ﬁolecule, and O-
glycoside-linked sugar chains, which are attached to a
hydroxyl group on the side chain of a serine or threonine

residue on the antibody molecule. The present invention



acetyl gl ucosam ne. "A sugar chain having a bisecting
N-acetyl gl ucosam ne can be an 0-gl ycosi de-|inked sugar
chain or N-glycoside-linked sugar chain, and it is
formed by transfer of N-acetyl glucosamne to the
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have_al ready been reported (NCBlI database (ACCESSI ON
D13789Yre | ) shewsgidwehasif afiquwsttune o Mt-iHygpside-
conposition wth a nodified or altered sugar chain
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refers to an antibody conposition having a sugar
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rence standard.. 1f. an antiboq%P Q sitiqn
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anti body conposition with a nodified sugar chain
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standard in the present invention is CHO D&A4 cell
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I nvitrogen Corporation. Exanples of an antibody
caldgib tihe onviddiuwrifydicnided whedaa EddiodeCaPiaRed to

i nclude, for exanple, an antibody conposition with an
tHTRARAG Y A0 Gft eeR38( faftes ®he form of an a-
linkage between the 6-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
aforementioned two sugar chains, one N-acetylglucosamine
(GlcNAc) moiety is linked to the non-reducing end of the
basic structure (core) via a Bl,4-linkage. This type of
N-acetylglucosamine (GlcNAc) 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-acetylglucosamine to the sugar chain by

N-acetylglucosamine transferase III (GnTIII). The gene




1,6 core fucose)-deficient antibodies in the anti body
6 conposition and an anti body conposition with an
increased ratio of antibodies having an attached

bi secting N- acetyl gl ucosanmine (G cNAc) in the
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of the present invention enconpasses not only
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anti bodi es wherein the nunber of fucose noieties
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having at |east one or nore sugar chains wherein
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art ey Eitleat ARG P Tisifordirin Cpenent that
jovention is an antjibody conposition wth an
GG SR a1 YT HRRDBE CMHITH AT ARIBABLY & fost
exanpl e, then the antibody conposition with the
Coblli IS RA RS & HRaferegmforrdmndsrd.he present
invention may contain both antibodies deficient in
f ucose @l praderbodirasemivtordefars endy ide tfeammise, whether
the overall ratio of antibodies deficient in fucose
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produced by the host cells serving as a reference

uSstEN R G ¥ RIRSEYtddad 112 antibody composition
produced by a host cell serving as a reference standard.
If an antibody composition has a sugar chain component
different from the antibody composition from the
reference standard, that antibody composition is
considered as an antibody composition with a modified
sugar chain component.

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

Examples of an antibody composition with a modified

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

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



Is not particularly limted to a specific ratio of
fucose-deficient antibodies in the antibody
conposition wth a high ratio of fucose-deficient
anti bodi es of the present invention but preferably
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20% nore preferably not |ess than 50% and nost

the edret B dy nodmpeesist itdrarme80% hilghean tiatGRCDHfa fudacedy-
conmposition with a nodified sugar chain conponent of

dd fibe PEeS edfl t 1 BBEIdd AhArartHe arﬂ!ﬁ!tﬁid'}ed:d&}bdﬁlﬂ%@ﬁ used
known to those skilled in the art or exanple, a
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in Golgi bodies, and the like my be used in the
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host cells include rat nyel oma YB2/ 3HL. P2. G11. 16Ag. 20

wheatd i (#He) e b Fuddd) maldtSles (EVtatiededcathdTCC
CRL 1662), FTVIII knockout CHO cells (WD 02/31140),

altebbi¥ eld TddeB/ (@I vH) 1A% 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



transporter deficient cells (W 2005/017155). As used
herein, the term"fucose transporter deficient cell”
refers to a cell in which the quantity of fucose

transporter in the cell is less than in normal cells,
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transporter gene is either |acking or nutated, those
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system and the like. The nucleotide sequence of the
wipdnen enicdinig: iidh @ fOHurese - deRiientl ahad®odiass pdEr the

and the am no acid sequence thereof are shown in SEQ
prd2 M nlah tih 156t preHeEuelthe Ma@QVEk nblt i18ss

possi ble to obtain the fucose "transporter deficient
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(dsRNA) is introduced into a cell, intracellular mRNA
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and cannot be expressed as a protein. Normally dsRNA
a igpapidd c watiores bisecting pracerylioducesiamines added

limted thereto and, for exanple, double stranded RNA
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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 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 or

reduced fucose transferase activity, host cells with



for exanple, one or both ends). The present invention
is not limted to a specific length of the oligo-RNA
used in RNAi. The length of the oligo-RNA in the
present invention can be, for exanple, 5 to 1000
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especially preferred. The aforenenti oned RNAi process
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defi et (feldel Irefegis deapicellaliin whighy tther quaatdyy of
encodi ng the fucose transporter gene can be inserted
fygase twarapantesy ithdthe tcefldr s desisntderednr apemal -
sequence, and that vector can then be transferred
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include, 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 sequence of the gene encoding the Chinese
hamster fucose transporter and the amino acid sequence
thereof are shownrin 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 (RNAi) by utilizing the nucleotide

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



al., Proc. Natl. Acad. Sci. USA (1999), 96, 5049-5054,
Msquitta L. et al., Proc. Natl. Acad. Sci. USA
(1999), 96, 1451-1456; Kennerdell J. R et al., Cel
(1998), 95, 1017-1026; Waterhouse P. M et al., Proc.
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invention can be, for example, 5 to 1000 bases {(or 5 to
1000 bp in a double stranded molecule), preferably 10 to
100 bases (or 10 to 100 bp in a double stranded molecule),
and most preferably 15 to 25 bases (15 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 aforementioned RNAi process utilizes the
phenomenon wherein dsRNA consisting of both sense RNA and
antisense RNA homologous to a specific gene will destroy
the homologous part of the transcript (mRNA) of that gene.

dsRNA corresponding to the entire sequence of the fucose

transporter gene may be used, or shorter dsRNA (for
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present on the same vector or can be present on
different vectors. Another nethod for increasing the
rati o of fucose- deficient antibodies or bisecting

N- acetyl gl ucosam ne- added antibodies in the anti body
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ODS col um and normal phase HPLC analysis with an
alan Neataatdl L9 9EE, SIWRS @d@is&mqréﬁ@@omgr PR, et al.
[

anti body of the present invention is not mted to
Py, AR fincad. sci. usa (1998), 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 (1999),
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 obtained by
the RNALI 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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anti bodi es, provided it binds to GPC3. Preferably, a
bi nding to GPC3 can be specific. Preferred anti-GPC3
anti bodi es of the present invention include those

anti bodi es that have the conplenentarity det erm ni ng

oo/ S¥ B 0EE, LU 00 D NS Rt
AR B 1 i .

CDR3 MGLAWFAY 10 ML1FL1(H) CDRL | YGVGVG 11 CDR2
eWWML@@HﬁP%F@WWW B hogBRa)l dowing
GYWWH 14 CDR2 Al YPGNSDTNYNQKFKG 15 CDR3 SGDLTGGLAY 16
i BID4LIORY SOAMDTY IS o INSNCEFROGYIKRD L andDRa
HNGGYENYGAFAY 19 MLOD2(H) CDRL SYWWH 20 CDR2
(ELORSDSSHAINGKRRG @l tHeDRM1dEN GIEHYRFPAFPY 22
L9GL1(H CDRL SYWWH 20 CDR2 Tl DPSDSETHYNLQFKD 23 CDR3

GAFYS e o ddSid{darClaRk iDgd¥H v h B 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 GnTIII
and the gene encoding the anti-GPC3 antibody can both be
present on the same vector or can be present on different
vectors.

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

N-acetylglucosamine-added antibodies.

12



CDR2 ALDPKTCDTAYS(KFKG 26 CDR3 FYSYTY 27 GCl79(H)
CDR1 I NAMN 28 CDR2 RI RSESNNYATYYGDSVKD 29 CDR3
EVITSFAY 30 GC194(H) CDR1 ASAWMN 31 CDR2

RI RSKSNNYAI YYADSVKD 32 CDR3 DPGYYGNPWFAY 33 GC199(H)

Go0HTT T AREIE S RPN ARG

| APRYNKYEGFFAF 38 ML3B3(L) CDRL KSSQSLLDSDGKTYLN
mefenoHEN WIS DIHRFe GRs Pibe AFHBBAAY) Eopple.
KASQDI NNYLS 42 CDR2 RANRLVD 43 CDR3 LQCDEFPPW 44
a Mugax |ghadpRIcars eI neHSNE ey fras ancpret bedsRbI 46
CDR3 SQSTHVPWI 47 MbB9(L) CDRL RSSKSLLHSNG TYLY 48
reERR2LIQVEBNMARMCLb Ay GDRM A IBtdOSE da®e Wb BRoche(DARA
KASQDI NKNI | 51 CDR2 YTSTLQP 52 CDR3 LQYDNLPRT 53
thd AXXKd,) PRIn RAGHShW¥ ”ialins can be desalted by solid

phase 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), 2169-217Q0). 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 (CDS) column. The PA-
sugar chains thus prepared may be analyzed by two
dimensional mapping utilizing a combination of reverse
phase HPLC analysis with an ODS column and normal phase
HPLC analysis with an amine column.

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

antibodies that have the complementarity determining

13



CDR2 YASQSI S 55 CDR3 QUSNIWALT 56 L9GL1(L) CDRL
RASESVEYYGTSLMD 57 CDR2 GASNVES 58 CDR3 QUSRKVPYT 59
GC33(L) CDRL RSSQSLVHSNGNTYLH 45 CDR2 KVSNRFS 46 CDR3
SONTHVPPT 60 GC179(L) CDRL KSSKSLLHSNGNTYLN 61 CDR2

rVWBNLﬁiﬁg@usﬁﬂPF4§%4 VA Egﬁ;gﬁﬁéﬁéf WAQNLELPPT 65

GG194( L) 2 CDRL SASSSVSYNN 66 CDR2 DTSNLAS 67 CDR3
SYPLT 68 GC199(L) CDRL KSSQSLLHSDGKTFLN 69 CDR2
LVSRIDS 70  CDR3 COGTHEPRT 71 16 GC202(Ll) CDRI

ARSIOQIAYHSNGNTYRE 72 AngDRY aCASNRERIUER CECDRS
73 The antibpdies ith the CDR sequence llisted in the
Mi®@ad H)abl e heprl a |INyAMS evel of cytotoxi|s activity.
The antibodjes wtlh the CDR sequence ligted in the
above tabl € ferP N Za SR PPea.I vy NO & 0S 524-563
on GPC3. Because antlbodles t hat recognlze epltopes
of —anmmo—act R? 2ot fave—a hirgh—tevet .7U| cytotoxit
activity, they are ref'erred as the antij-'GPC3
anti hadvy nf ha._nr decant
M3B8(H} ° ~ |[CDRI |TYGMGVG 8
CDR2 NIWWYDAKYYNSDLKS 9
CDR3 | MGLAWFAY 10
M11F1(H) CDR1 IYGMGVG 11
CDR2 | NIWWNDDKYYNSALKS 12
CDR3 | IGYFYFDY 13
M5B9 (H) CDR1 | GYWMH 14
CDR2 | AIYPGNSDTNYNQKFKG 15
CDR3 | SGDLTGGLAY 16
M6B1({H) CDR1 | SYAMS 17
CDR2 ATINSNGGTTYYPDTMKD 18
CDR3 HNGGYENYGWFAY 19
M1OD2(H) CDR1 SYWMH 20
CDR2 EIDPSDSYTYYNQKFRG 21
CDR3 SNLGDGHYRFPAFPY 22
L9G11(H) CDR1 SYWMH 20
CDR2 TIDPSDSETHYNLQFKD 23
CDR3 GAFYSSYSYWAWFAY 24
GC33(H) ' CDR1 |DYEMH 25
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invention. In one preferred enbodi nrent of the present

i nvention, the antibody conposition having a nodified
sugar chain conponent of the present invention is
characterized by exhibiting enhanced ADCC activity.
Hr—the—presep '““e“*'% qﬁgd.e. +he—ADCCacti vty

i s enhanced ¢D%%t 4RRPtE§ GRERS by éghparlng t he
ADCC activitly of the antibody conpositian of the

present inve

anti body conpositign.
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ehte standard
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QvRht i
e stand

AINANTO WS
ard, the
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known to th
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[led in the art, for €
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xanpl e, by
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target cells|
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eveI of
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- bone marrow

e o

nl
moust—oSP —Eeh—C€

éﬁéﬁﬁperlpheral bl ood

e like can he used as

TFeD and

the effector

cells and hu
hepat ocel | ul

nd t
NePR2 ce

ar car

| R IR KPS YFRRSHED sy

cinoma cell-line HuH 7

¢k as human
can be used

as the targe

tCRRE | S.DPGYYGNPHEAY t arget cegl3Z are

| abel ed withH 51Cr, janti-GPC3 antibody is added, the
GoalologHar e 1 njoeat ed,pyMl then effector cgejds in a

suitable ratfio to tlhe target cells are added, and they
_§T€ﬂ7ﬂﬁﬂﬁﬁ1ﬁb5@getmﬁNTg¥é§g 1o he

supernatant | s coIIected ﬂﬂ#ﬁ%é: c%%vity IS

meastted by
super nat ant .

R

iRA

IIC IO.UI Uabl.IVIl.y II

Anti body The anti -

hao
é5E3 anti body

—can—be-prepared by la net hod

GC202(H) CDR1°~ | TYGMGVG 8
CDR2 | NIWWHDDKYYNSALKS 37
CDR3 | IAPRYNKYEGFFAF 38

M13B3(L) CDR1 | KSSQSLLDSDGKTYLN 39
CDR2 | LVSKLDS 40
CDR3 WOGTH#FPLT 41

M3B8(L) CDR1 | KASQDINNYLS 42
CDR2 | RANRLVD 43
CDR3 | LQCDEFPPWT 44

M11¥1(L) CDR1 | RSSQSLVHSNGNTYLH 45
CDR2 | KVSNRFS 46
CDR3 | SQSTHVPWT 47

M5B9 (L) CDR1 | RSSKSLLHSNGITYLY 48
CDR2 | QMSNLAS 49
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known to those skilled in the art.

For ex

anpl e, the

anti body can be prepared by using GPC3 as a
antigen for imunization in accordance
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GC179(L)

CDR1

KSSKSLLHSNGNTYLN

61

CDR2

WMSNLAS
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CDR3

MOHIEYPFT
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GC194(L)1

CDR1

RSSKSLLHSYDITYLY
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CDR2

QMSNLAS
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CDR3

AQNLELPPT

65

GC194(L)2

CDR1

SASSSVSYMY

66
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DTSNLAS

67

CDR3

QOWSSYPLT
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KSSGSLLHSDGKTFLN

69
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LVSRLDS

70

CDR3

COGTHFPRT
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of a cytotoxic substance such as a radioactive

i sotope, chenotherapy drug, bacterial toxin attached
to the anti- GPC3 anti body. Therefore, the antigen for
preparing the anti-GPC3 antibody of the present

o ami-deoed-4—+

I ly. prieferred enbodinent  a ppnfi de

d&%“%%ﬁ‘é"aEf’ESP%SEy%%%%]#%‘%W%@&E' nf ecul e. 19

cont ai ni ng ahtAB2ac) KSNRES 563 can be usedt@s the
sensitizing antigen to generate an anti body that

recogni zes apCBRBt oPEQGRHERWT O aci ds 524-568 of GPCS.
The mammal used for| i nuni zation with the sensitizing

antigen is not particularly 'imted in the present
i nvention, but preferably it should be selected in

consigler At b Pfed h@iﬁli"mﬁ! IdHR | dagquiidde W& ngathe

cells to be used in cell fusion, and may 1 ncl ud

B Y1 AT B o e B, e

nkey,  an
i njzed wth the sensitizing antigen using known
BRSSPI OO eRRENE &R iinid® RO Yo
iniected i ntraperjtoneall or subcutaneously with
t i TGN 2 1S RYrPPaND AP f3glg p241p63 on GPC3.

sensitizing antigen can be diluted and suspended in a
Bexgausth| an arindite o fthatio gpdeagn ind fepiddpesalomhaniPBSpcdds
physi ol ogi cal saline, mxed with a suitable anmunt of
5Dbreehthaorala adigly develudt asytomnid actdeiyet ahey are

adjuvant if desired, enulsified, and adm nistered to

prd¥:ridirals Mid idH 1dees #M8ody W0E he $3%Senit
addition, a suitable vehicle can be used upon

idyElE&ation with the sensitizing antigen. After the
mammal 1s i mmuni zed in the above manner, and the

desif Csh&BLOPNrd £VEhnd 31 Mt £CEEILhE bREB]E "hvention,

the antibody composition having a modified éugar 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 present invention shows
higher ADCC activity than the reference standard, the
ADCC activity is said to be enhanced.

ADCC activity can be measured by a method known to
those skilled in the art, for example, by mixing the

anti-GPC3 antibody with effector cells and target cells,
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the i mune cells are collected fromthe mammal and
subjected to cell fusion. Spleen cells are especially
20 preferred i nmune cells for cell fusion. Mammalian
nmyel oma cells are used as the partner parent cells to

th th [l |
4 ﬁ‘%‘f el dfs R o o AR MRoge, tor
exanp) e, 3 ( PIX63A 8 653) (J Lol . (1979) 123,
sBieG =) @%‘G S enthumss qonacytes

M croblology and Innunology (1978) 81, 1-7), NS-1
igednted from periphenad hload RRMC) andnhene! marrype and
6, 511-519), MPC-11 (Margulies. D.H et al., Cel
tHd AiHe Sramd(fe Alded SPAHE (eSifidatsry ddllsetansl humsat ure
(1978) 276, 269-270), FO (de St. Goth, S. F. et al.
cellld nerprdssivRf s (skifD)as3 hunlar? Hepdtb¥elilular
(Trowbridge, I. S. J. Exp. Med. (1978) 148, 313-323),

cardthdnfzl d& £y - finéﬂﬂﬁﬁ -7 Q&L ULE &é§&9552zﬂe %§}gé§3hells

The cell fusion of the immune cells and nyel ona™cel

nomcﬂ{é ) &L | ‘ﬂi oy %11%63‘ chhda escr IrE) a%PCS

for "exa

t]l e{ and m (f't el n %ﬁ ﬁera@am%% M I t%en

S eC|f|caIIy the cell fusion can be carried out, for

%’ﬂf%qﬁﬂre cqlfs, idoriy Etiitabdie 1IGafdial ta diheutarged Galls

containing a cell fusion pronoter. Exanples of the
axse|dddasdi amndridrant iang dhsibadies itogatder .PolAfdeky| ene

gl ycol (PEG and Sendai virus (HVJ) and the Ilike. If
imeiateichn ,a thepplupraniatamgan cildlecdli @eidnthe ADCC

sul foxide and the |ike nay be added to increase fusion
acf v ye NGy mel¥ired Q?‘Hbd dTE 19R] Iradi®a®akats 6@l khe

21 may be established arbitrarily. For exanple,

S&gggdggh&{ma rati o of immune cells wth respect to
nyeloma cells at 1-

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, monoelonal antibodies can be prepared in
the following manner. First, the GPC3 to be used as a

sensitizing antigen for antibody production is obtained

18



fold to 10-fold is preferred. A conventional |iquid
culture nmediumused for culturing these types of

cells, such as RPM-1640 liquid nmedium MEMIiquid
medi um or another |iquid nediumsuitable for the

r . e cell ljne be used .as the
o Sk Surid e BB L e serd T, The Bab 2Rt e
suppl enment such as fetal calf serum (FCS) can al so be
SRRERTS GAINOSqd, hdaga 1 H & G -pr Sedgund? (1997),
speci fied amounts of the imune cells and nyel oma
13,1156 ar elnt (RRIGMArds xddd gante seapsnge eplcogiag GPC3
medi um and then PEG solution (for exanple, average
islerrtad vigitghta dnao expiGG itom 6@ rt.hatafitex been
heated to 37C is nornmally added at a concentration of
sBlcdl S WOl 1anhrd XathrisF oile@vwliah frbleTiviegtiotSedne
cells (hybridomas). Next, a suitable liquid culture
tdEsH ¢ MnfarA At 3th CeHrdtdigrd d QurSFa%R ®m the host

supernatant. "By repeating this pfocedure, any cel

c{%ﬁ%i (HH¥¥&¥Q5%e&£Hﬁ”§Hﬁ%ﬁﬁ%€§ﬂ% %gea?E%#§% &%tPﬁFg

onmas are renoved. onmas “ob

nner are .sel ect b ulturing themin a e
N e Hfat o e L iAo S el Sech Sg0sik# 21ng
medi um (a cul ture medi um contai ni ng hypoxant hi ne,
antk9eiht edhEeTAd iMMN digh PRTIEAL PePtd den oft G@CAATan be
mediumis continued for a sufficient period of tine
ugeathraflthe senadtdgina and ifger .wediks sught ial peelcess the
ot her than the target hybridomas (non-fused cells) die
p@R il peptdide aromecpbtaiaed by ichemidiallusiyathesis
procedure is carried out, followed by screening and
adBueEnRiteg thy Rinidd Rt ild degreddec @t Rembar g2c3. The

anti body. In addition to inmunizing a non-human

crfcls st idiertd AR ks St e BB GO ogecs
ar&%.tbio\ﬁyt %£© %%eb%r%%te itngq'lv@ﬁtion 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 alsc be inhibited by the action
of a cytotoxic substance such as a radioactive 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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sensi tizing human | ynphocytes with GPC3 in vitro, and
then fusing the sensitized | ynphocytes with
immortalized human nyeloma cells (see Japanese Patent
Publ i cati on No Hl 59878) In addition, it is

possibl e t S en to a._.
tranisllige‘%i'l cé)s ?(Fm? %?%eé‘ ed%bcf%? l%e’peﬁ’t‘iﬁprté"d(ﬁ
hunan ant i bod g genes t ener at e cells‘frodu0|ng
COMPFLIRERS AT D REELS ot e Brumird At iBdies to
GPC3 fromimortalized cells (see Internationa
sepgbhizinpg| ankbigeon @, IR 5E8HN ADOGR/ 7, WO
92/ 03918, and WD 94/02602). Hybridomas produci ng
recverl vewl aangp boshe sofprapare cheinid E2 4BHE ofTERTY.
can be subcultured in a conventional liquid culture

mediTHe mdthdByuded F@s efnach 00t #orl e atiend of
time in liquid nitrogen. Reconbi nant Anti bodi es The

saRH0C] PNRE At Rty YISfsh 'ﬂhfﬂ%ﬂﬁsﬁ;‘tllﬂl@@t norf]:ies

a reconbi hant nonocl onal anti body, mhlch can

p]ﬁé%&yfeﬂlxpé/ ﬂ&{” rh%] f&‘?ﬂy JtQ:erl-Sl Od[nbbel sele ted

ridona | nsertl ng e gene In e vec

and nte ratl the vector t.o a ho eII for
18 o AT OR 4 SR Copa il iy Wiyt m
(199Q%h192 767- 775, 1990). More speC|f|caIIy, t he
R wEed hin %Haﬁwél?m #8d| BaYofnehude a rodent,
anti-GPC3 antibody is isolated froma hybridoma
£qn mHanmke + e mouge GREE: amt femsterRNAr cardbdit,
i sol ated using a known net hod such as the guanidine
mankewcantd i fhegdtike o cn(iGlr gisyn bel .inddundized@with
Bi ochem stry (1979) 18, 5294-5299), and the AGPC

tHeet $ith { IR VArstd ger. us Blg 3 - kndWR! me Bho&heMn (§88&ral,
162, 156-159) to prepare total RNA, and then preparing

£dh Gl AARS, HRA i A TRYA sRYddieRl ﬂ%%éﬂéfltoneally

or subcutaneously with sensitizing antigen. More
specifically, the sensitizing anfigen can be diluted and
suspended in a suitable amount of phosphate buffered
saline (PBS) or physiological saline, mixed with a
suitable amount of conventional adjuvant such as Freund's
complete adjuvant if desired, emulsified, and
administered to the mammal multiple times every 4 to 21
days. In addition, a suitable vehicle can be used upon
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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(Pharmacia) and the |like. The nRNA can al so be
prepared directly by using a Qui ckPrep nRNA
Purification Kit (Pharmacia). Then cDNA of the
antibody V region is synthesized fromthe nRNA thus

Loed using reverse. transcriptase. an _be
pEE ARSI (IS S, S SRS S
First-strand cDNA Synthesis Kit (Sei kagaku
m’(%]r"ﬂ?ﬁ a‘f‘FJcﬂﬁ AR dEEE 39 Kde Ragnee pprapdceeldst oy be
using the 5 -Anpli FINDER RACE Kit (O ontech) and PCR
fesed el th ckthe okmemen esdkshesiknawnl eafpl i kines isitable
(Frohman, M A et al., Proc. Natl. Acad. Sci. USA
f¢1 988 as85tha8 998 VYL, cBely arskyded). Bir axamplec| &3
Acids Res. (1989) 17, 2919-2932). The target DNA
(F3:060P608 . 653 ) pWJ fireehdx .0 197 PGR Pr adburd- 19%b )l i gat ed

to the vector DNA. The desired reconbi nant vector is

PREERRIES. DY CURRGI IMeb 10096 WBRdiSiolldgy Srldlt T 0duced

coll 24 and the desired colony I's selected to

) | r econbi t,v Thg n egt i .
n@%queﬁ§ oeﬁ?h%?d?%?ggfygm£ﬁ$§102§§$;%£d y %ﬁbng&%g%eln'
hod such as the ' Xxynugl eot| chai.n .

C @i malt ofmigebn. (RITES PurbLEnb0d) noWBRaLY (Mgrgniies.
of the target anti-GPC3 antibody is obtained, it is

D iHhs et ctl 1 niGPLh GHFRS orh Ol - SHA/A iShylmaR. M.
encodi ng the desired anti body constant region (C

et eyl on)Natfgre t HP T oAk @6 Df2 e FQ i(A8PSE . @roitbody.
used in the present invention, the anti body gene is

Fli rsterdled, it dnirheexpmMestdions agan) 96,1 hatz1i)t, \§1da be
expressed under the control of an expression contro

(TRSILEHEN BS S EnhBAreMeddr QAT 1308 e 13269,
Next, the antibody is expressed by transform ng a

RIS Gl draM Ud), Bl EXPIESRSHAN (MEFI 27718 131Li1Ragy.
gene( can.]’-_be expr esased in the h(o??tggeﬁ@qby%iqnsgr%:;i ng
Tﬂgw%éTEx¥%§¥%ﬁig% the immune cells and myeloma cells

basically can be carried out in accordance with a known

method, for example, the method described by Kohler and

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

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

Examples of the cell fusion promoting chemicals include
Polyethylene glycol (PEG) and Sendai virus (HVJ) and the
like. If desired. a supplemental 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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anti body heavy chain (H chain) and Iight chain (L
chain) into separate expression vectors and

simul taneously transform ng the host cells, or by
inserting DNA encoding both the H chain and L chain

L0t ' r j vectorn, and. transform th

mpP e Soft 95 Sl St O p o - 1R hels the
reconbi nant anti body can be produced not. only hy

TREI AT MO FRhts OFEd: HRAPER! 10 BRLBA Sehs at 1-
using a transgenic ani mal. For exanple, the anti body

ket @ a0 Hieo 1 dsks tRepfeRted he A erireeniiopalensiquid
encoding a protein produced specifically in mlk

cyktrre asediom $sed aSei Multupimepdrie se flugess gehaeeIllen
the DNA fragnment 25 containing the fused gene

swcntas RPN 4 b Gt idocy ngeiicun S MEM BXche i di vin,0 @at
enbryo, and the enbryo is inplanted in a female goat.

aJ@&éﬁSii%;!/li@nﬁécbﬂﬂﬁ( SN AR O NGtk dFRrRd E ek

pr oduced the transgenic goat born from the goat

i t i ff i . f.
mREL L Hhd My B AR 0d Hhe R hed i 38 tne
oHLETERToG TP erklid oq Amath, et SR aF fptal

the transgenic goat (Ebert, K _M et al.
C@r%/%%%oﬁgf"cﬁfy) qefyguhso be gpd ngetiiqrer edn the cell
Antibodies In addition to the anti bodi es as descri bed
fugiove pegreduns f isnetified e temf riduonisimvme cells
anti body such as a chineric antibody, humani zed
arghtmyolcdhma arsl tdheartd kihaxamugtiey wsiedkd nir hepridseritd
i nvention for the purpose of reducing the
CUBNOA tnheIBAing] (ahd CHUHTHES syt 1By (Had exarigieadi es
can be produced according to known nethods. A

sVt dBY Info AU RN SR D O HRIACE d0 [ HadH) A nas
g the antibody V regi on obtained as descri be

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
unfavorable for the growth of hybridomas are removed.
Hybridomas obtained in this manner are selected by
culturing them in a conventional liquid selection medium
such as HAT medium {(a culture medium containing
hypoxanthine, aminopterin, and thymidine). Culturing in
the HAT medium is continued for a sufficient period of

time (normally a few days to a few weeks) until cells

other than the target hybridomas (non-fused cells) die
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above wi th DNA encodi ng the human anti body C region

and then inserting the DNAS into an expression

vector. The vector in which the DNAs are inserted is
integrated into host cells to produce the antibody. A
glne a |nvent|o can
e 0 b'?llalug ne d'gl u%?r%)‘en ‘g% Cr%é{'l. %%Fé/{eln?é) o(gsjfeuqﬁeqrh aif. oc& ure is

hunan zed. an so 26 called a_reshaped human
SRTEBDAE ¢ %%ff%%%t REFETLIG S ARG AR o

non-hunman manmmal such as a nouse grafted onto a human
hyRt3em9s CHret BReGitrr Hhe geakge anginds i nd inadddidsion
for obtaining humani zed anti bodies are known in the
tarimgyrbz BRY 12 5028- huma WG SBIAR 578)h thérentigen to
specifically, a DNA sequence designed to link the
obrvate tiné i lowishyi ddkaangls tditsovelTade siitdd athindr Ay ddies
region (FR) is synthesized by PCR using as prinmers a
h@vik@l Ga3 0bimdi g st BpL i FHesaP P asiich i) gyhat they

have over| apped and FR term nal regions he

nggég?gﬂz%lgﬁqﬁm&ﬁqﬁé% ant%%%ﬁ%} bGeI?enlke via”“ andCDR
sy P i b 2o Tmatensy Sl A een

the framework region in the varlable regi on of the
hupan SRR Rl pdse vlarpngse dafent Fubddicatden No.
human antibody CDR will forma suitable antibody
EhiffHYy si tkn (@kdidige. it gis paagidde Res admindgdess,
851-856). A human anti body C region is used for the C
GR@GYiam af arieigdn ney i arEndyehi arhined Havimy Ak
anti body. For exanple, Cyl, Cy2, Cy3, and Cy4 can be
comgElh ten tdipert iR bf ek A HoyC HorRes 4L Genkrathe

L chain. In addition, the human anti body C region can

cde s dd RS dP drir-@d faqaﬁtu%talést y a—,q,r a Adeid W

of the antibody. The chinmeric antib conprises t
antibodies to GPC3 from immortalized cells (see

International Patent Application No. WO 94/25585, WO
93/12227, WO 92/03918, and WO 94/02602). Hybridomas
producing monoclonal antibodies prepared in the above
manner can be subcultured in a conventional liquid
culture medium, and may be preserved for a long period of

time in liquid nitrogen.

Recombinant Antibodies

The monoclonal 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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vari abl e region of an anti body from a non-human manmal
and the constant region froma human anti body. On the
27 other hand, the humani zed anti body conprises the
CDR of an anti body from a non-human mamal and the

.franmewor k region and C reqgiqn froma h n anti hody.
154 ITRE B9, G FRH o R 1 QRP e Moo forgIRGer ispe
in the human body, it is nore useful as the active
Vandameg erft - it t9e 2% nerBieutd ¢ Bipahemt (4R9 Q) dd2t 767-
i nvention. Mdified Antibodi es The anti body used in
Tthe bi1tskent Morempagificaicty, |the mRNA @nmcadticige the
nol ecul e of antibody, but it nay be an anti body.
virzapent (WY megish fodHorantof -Gt arntiaddy iy dwoleded
it binds to GPC3 and inhibits the activity of GPC3.

£rdie PeFRadndy Pidditald RN EHRATRS RinMdlidy. mRNA
anti bodi es as well as nonoval ent anti bodi es. Exanpl es
& b A R f Und '.ﬁ% ' Fv,
© Fab/ c havi ng onel ab@annc?dgpcon'p dggsuél,( ad%r )tgmsi ngl e
the Fv.of

i Fv) wher ej H_chai
L I A e T A

or pepsin, or a gene encoding such an anti body
mgthothelfthamgzr s kdonf ru@te@l i .ndaaled Bipcheqn (1987)

expression vector, and expressed in a suitable host
16kl 1156Sid) ftor pevedmpice,tc@®ml WNA, endalthen] priepanriolg.

(1994) 152, 2968-2976, Better, M & Horwitz, A H.

théettntit MRNANZAWTNPOGh @m0 )PukiS i chtGohd&itAcademn ¢
Press, Inc., Plueckthun, A & Skerra, A. Methods in

(EEREEY QY)Y dnP8e 28178, ThES iR ARAGGEC Hr ared
Inc., Lanmoyi, E., Methods 1in Enzynol ogy (1989?§?§ﬁ,
ai9%883 byRULIRA Y Quiek¥red mRNA Purification Kit
(Pharmacia). Then cDNA 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 cDNA synthesis and amplification
(Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988)
85, 8998-9002, Belyavsky, A. et al., Nucleic Acids Res.
(1989) 17, 2919-2932). The target DNA fragment is
purified from the PCR product and ligated to the vector

DNA. The desired recombinant vector is prepared by

inserting those vectors. It is introduced into E. coli
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Met hods in Enzynol ogy (1989) 121, 663-669, Bird, R E
et al., TIBTECH (1991) 9, 132-137). A scFv can be
obtained by joining the Hchain V region and L chain
V region of an antibody. In a scFv, the Hchain V

' nd. L chai V reqi re.joined by a linker,
b HS FS tederelony 19 maleqiah g prppdse g 'dgsirea
Proc. Natl. Acad. Sci. U S A (1988) 85, 5879-5883).
reEANingnt WeLt i ot B UCleiskde \seqmnae iaf tthe scFv
may be derived fromany antibodies described herein.
tapge | PR el eenf vamed de & denprvrs it tsacto amvitrhe
acid residues nay be used as the peptide |inker
djideoxymuc e dide grhonisn  tHaWniancoidbmgne t9odd. caAEtdea DNA
obtai ned by anplifying a fragnent by PCR using as a

efesPpieg etite ONAr@9idn ¥ efted Ha¥ el lar i - BPAEUNt8body is
am no acid sequence of the sequences of DNA encoding

_ b by : ]
obFeiddghai v 4 iﬁheeﬂéii‘aitﬂzod E[Dﬁlil%)@r?cég;dil&? vecto

above- nentioned anti body an ng the Tchain

in Vv ' of . t he ove-. i oned
o8 tadsihdr R dhood S MhSlad el R {RElly R0 Grap
ends thereof. Then _the fragment is anplified with_ a
=0 oL PR Da Pt R SR e T GReR
and a prinmer pair which defines both ends to be
antipadi 43£d Hen Hhah Anesendt tnweantiomi fheoang ipedy gene
encodi ng scFv is prepared, an expression vector
igomsdniiefy inko DNMe anbressdsn celdtdr sesftivatedt wiltll be
t he expression vector can be obtained according to a

exgifrestsentl andiere ttiod .coitraic of Gan dxprefisdione dontadisuch
a host according to a standard nethod. These anti body

rddiafBiich G e MRsWEEH, | PremdOst, byn@biré N et Nenext,

gene thereof in the sane manner as descri bed above

LRl M Veldod P LS S MR
wfﬂﬁﬂ¥ﬂg¥ efbfégiion vector. The antibody gene can be
expressed in the host cells by inserting DNA encoding the
antibody heavy chain (H chain) and light chain (L chain)
into separate expression vectors and simultaneously
transforming the host cells, or by inserting DNA encoding
both the H chain and L chain into a single expression
vector and transforming the host cells (see WO 94/11523).
In addition, the recombinant antibody can be produced not
only by using the aforementioned host cells, but also by
using a transgenic animal. For example, the antibody
gene can be inserted into the middle of a gene encoding.a

protein produced specifically in milk (such as goat 8-

casein) to prepare a fused gene. Then the DNA fragment
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anti body. An anti-GPC3 anti body attached to vari ous
nol ecul es such as PEG and the |ike can be used as a
nodi fied antibody. In the present invention, the term
"antibody"” al so enconpasses such a nodified antibody

cTRERPEL]! e LA RO R0 YA LR MR sene 1

hod for nodif antlbodles have al ready been
l%%%%?? sHEP i%h 999 % STV G AL S MRS i iigghpnted
used_in the present invention can be a bispecific
inf i fRfEL e MM Epecthe desinedant Mgdheam maedped
having an antigen binding site that recognizes a
fuom f ehemiBpipopiuced the GRCXrarcdgmile, gat itomafrom
an antibody wherein one antigen binding site
thieoggnt zasp EEednd fhetind hawomyd iR tHY /el Fip1Sine
recogni zes a cytotoxic substance such as a

trdesdt hermpyr uMtband ol avhed InGhdiRd tad b W@ in

case, the cytotoxic substance will act directly on

tt?é't}éan%é{fé Sk C?C%h &fadasseoet%{ a@?ddﬁft' 'n&rlkt urror

cel press the growh o

ecific ant bod b e d by linki
cRUEEETHS ST AR o BTt W Y el Y the
.obt-ai-ned--by.-pr-epari-ng- a blSpeCIfIC antlbod produ0|ng
LRNIGPILET 1993y Fhe K 3 &F GHL -y B &%é’
roduce different nonoclonal antibodies. A blspeC|f|c
4o, &P al®d be prepared by genetic engineering
nethods Expressi on and Producti on of Reconbi nant
Anti bodies or Mdified Antibodies An anti body gene
constructed as noted above can be expressed and
Afdrmddathidbdaiedn net hods. In the case of mamalian
cells, a comon useful pronoter, gene to be

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
reducing 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 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
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expressed, and a poly-A signal sequence downstream on
the 3" end can be functionally |inked together and
expressed. For exanple, the human cytomnegal ovirus

i medi ate early pronoter/enhancer can be used as the

ter r j.t i , .
c%%%t%rés?en ncgel}usm%rg a%g%%dﬁ' ués)(;er@")e‘tt]tséa SextrglreescsD Rt hoef an
ant.i body_of the present inventjon include vira
AR BROT LT ST U R PR REBRAT (RIS iRt R oratted
adenovi rus and siman virus 40 (SVv40), or

OBt Q bt BRGR (ARG G mavhfal Jeie R |genatde as hunan
el ongation factor la (HEF-l1a ). Antibodies can be

enghrpeing metdyrts fon b treithiow dfunknideghmmdtitaldies
(Nature (1979) 277, 108) when SVv40 pronoter/enhancer

ares knsed, iranthdyarthe sed RR 10f50d % usld WD ate /@2576) .
(Nucleic Acids Res. (1990) 18, 5322) when HEFI a

M@X e s 1 EITENGE! a IINAISthuehlee e AP d Afirdkh&ne

present invention may be produced using an eukaryotic

: : ¢ g .

T SR T e AR el °
| de,_f bl.i shed i

eEE9, (0, R by TR Vi e Reaee

fungal. cells, .and yeast cells. Preferably, the
DL %J'f g tiqem MEsRRsed Sés%rr dhedq they

mammal i an cells, for exanmple, CHO COS, nyelom, BHK
hagg pvesilagned (AR sndTHR tkemdmadnweasdeps d ther awibed
by culturing the transforned host cells either in
deganibest im WO A8/ IB388ost Thel framework aelgtiomedf the
usi ng known net hods. For exanple, DVEM NEM
husizd -atfiithodyortd MaMITakde wisedhas dpRe igUlslelle? tiRd iskidn

and a serum conpl enent such as fetal calf serum (FCS)
tHERY i COPRAEHAS.: a suitable antibody binding site.
If necessary, amino acids of the framework region in the
variable region of the antibody may be substituted so
that the reshaped human'antibody CDR will form a suitable
antibody binding site (Sato, K. et al., Cancer Res.
(1993) 53, 851-856). A human antibody C region is used
for the C region of the chimeric antibody and the
humanized antibody. For example, Cyl, Cy2, Cy3, and Cy4
can be used in the H chain, and Cx and CA can be 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

27



I solation and Purification of Antibody The anti body
expressed and produced in the above nanner can be
separated fromthe host cells or host aninmals and
purified to honogeniety. The anti body of the present

' i e rified usi a
oL ot ERRLE h Eledddui o6, ThiTbos, of
as er D, POROS and Sepharose F.F. (Pharmacia). In
2B AR T TBREY P GRS AP AN it e apeworK
separation and purification may be used in the
regiamtanmh. C PRl firame, a innamtardddipdvan Breduss dihed
and purified by 32 appropriately selecting and
hgrempl 28¢h arelf ¥hody yvhao| lower anicigersi Artgr eim thec dgluman
wi t h chromat ography columms, filtration, ultra
bdédy i riat i i, merad tuseFltasrtheli Al tiSies inyraB@EHEeSn the
(Anti bodi es A Laboratory Manual, Ed Harl ow, David

théfEpeitil RNt bHWHRO PR Al thidEE) . AN
anti body having a desired sugar chain can be separated
wth alectin colum by a nethod known in the art, and
t he met hod described in WD 02/30954. Determ nation of

i body, Activity The antigen binding activity

M f)éj g%¥b° 245 boratory Manual. Ed Harl ow, David

Lan Col d Spring Harbor Laboratory, 1988) and |igand

rec ?ﬂaQﬁ%ﬁhqﬁyu%ﬁﬁﬂ%ﬂtqqﬁwﬁﬂ%ﬁ%ﬂiml%Meﬁﬁ?qa.%5 not

I'nternational |mmnology (1993) 5, 681-690) of the
Lighitesb it sedhiale molgatenof antdiodyn dmt Hd meas ee@n

by known nethods. ELISA (enzyne-I|inked imunosorbent
argsidwdy  fHEagmegriz yore a imodlirfdask fprm RKIEAan antibody,

(radi oi nmunoassay), or the fluorescent antibody
preciud s tihdie s abdDanEanlibit sathed et 1R 0E

activity of the anti-GPC3 antibody of the present
CHOW.E D Brdedin to XNt ide Allsd CAdophs¥ds B3 vhdlenws.
antibodies as well as monovalent antibodies. Examples of
an antibody fragment include Fab, F(ab')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 is linked
by a suitable ligand. More specifically, to produce an
antibody fragment, the antibody can be treated with an
enzyme such as papain or pepsin, or a gene encoding such
an antibody fragment can be constructed, inserted into an
expression vector, and expressed in a suitable host cell
(see, for example, Co, M.S. et al., J. Immunol. (1994)
152, 2968-2976, Better, M. & Horwitz, A. H. Methods in
Enzymology {(1989) 178, 476-496, Academic Press, Inc.,

Plueckthun, A. & Skerra, A. Methods in Enzymology (1989)
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A sanpl e contai ning the anti-GPC3 anti body, such as
cul ture supernatant of anti-GPC3 anti body produci ng
cells or purified antibody, is added to a plate
coated with GPC3. A secondary antibody |abeled wth

I I h j dd t
1A Fofe b iy ala%s”ﬁia B B THn §he HSANE
substrate such as p-_nitr hen hosphate, is added
1o R EHROHP9Y bt 98%bhshibt i %ea@ﬂ%%’i?%‘ﬁ‘ev%ﬂ Wt &l

the antigen binding act|V|ty Phar maceuti ca
Mebnpdsi i ongvee e@w et 28 hl ekt orb ¥ e UePiard, R. E. et
pharmaceuti cal conposition conprising the anti-GPC3
ahnt i DORITECHt 61991 hodlj f132- K3Mar dhageFe o e totdfa itneal
present invention. A pharmaceutical conposition

b OfPin En G OothdIeH aghaDody r&PifIosdid ah Hather FRHVH of
invention is useful for the prevention and/or

at F &Rt MBSy Of 141 S eSBP, 3RO alrRth Y+ r'..L:egfﬁ%rl %[dwﬂ Rhain

such as cancer, and is particularly use
[ tg cer.
VHHEYEh £t O r@%%p i F%%H%%fp St o i
se ion c f ormy| at ed nethods
lVﬂb% 'gus‘?% k#ﬂeefd & o1 Nage ﬁ’r%’rdrra &iti cal
osition can be adn1n|stered parenterally in the

co
Utdrin of 128P) i$] e 181 B 8%t hul Fheo @it f padon and L
sterile solution or suspension in water or another
clyrien M ceegioml iy the cgitamay Ibeudetivest fasamping, t he
phar maceutical conposition can be fornul ated by
arstibicadies chedxmibegl thereiant | rady sMiridl ep hkataipe @éptaad vy
acceptabl e vehicles or nedia, such as sterile water

calp idEg Ol PoS Al 9 il acME IR AI R Piay YR Hdd Hs
suspensi on agent, surfactant, stablllzer flavoring
X Pl e i&ﬂﬁ5¥njoiﬁﬁﬂdjfﬁe V regions. DNA encoding
scFv can be obtained by amplifying a fragment by PCR
using as a template a DNA portion encoding all or a
desired amino acid sequence of the sequences of DNA
encoding the H chain or the H chain V region of the
above-mentioned antibody and DNA encoding the L chain or
the L chain V region of the above-mentioned 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 scFv 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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34 preservative, binder, followed by mxing in a unit
dose formrequired for generally accepted
pharmaceutical practices. The anmount of active
ingredient included in the pharnaceutica

sPARBALAHONNT0d S PHE LI lodh B I AN £1ndlP S5l L, Lhe

deS|gnated range 1s prOV| e conp03| i%on

b I d h
e AR PEVHES o Aokt 44 A 55 el 1) oa

wat er for |nJect|on as a vehicle. For exanple
ELRGEeRT S oF I P RERIGHA 4kh & diest dY Witaingmg the gene
cont ai ni ng gl ucose and ot her suppl ements such as
tipreehi il the samnosannar mmniestyiked] awdieumnchibyr i de
may be used as an aqueous solution for injection,
abbewimal ity o mondspraddsrd Wi tIn atisdigradden tS dnvieintising
agent, for exanple, alcohol such as ethanol and

t1o| et ONi t Seidy "B Sa N O RH @b EH 3P o Fraplera! b e

gl ycol, and a nonionic surfactant such as pol ysorbate

arfOoay HOQS QL adtes ieundia B a4 Yyl

|nc ude sesame oil and soy ol and |t
e e at or hen ohoI as a
f? . z%q{]‘nég"paakgsse@é &rﬁ;r G ik Zt}r/?a iA%c Puded
é§£§a7£Uffer ch as a phos hat e buffer or sod|um
m Yzasﬂﬁﬁﬁﬂ%u?é%ﬁﬁﬂ tHong fbg ferm
hydrochlorlde a stabilizer such as benzyl al cohol or
il S6h enAOmpASERR SUrke o godiifiedd anitdjbesy.on
MA|| nornally be packaged in a suitable anpule. 35
ThRp mad igf 1 et intiidiadyt icam it prbdfecimaddd pypahentiewal , for
exanpl e, admi nistration by injection, transnasa
meading it asfdoat o, tHy angilo®N At aAdEd iast adlove), Methods
for modifying antibodies have already been established in
the art.

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

suppress the growth of tumor cells. A bispecific

antibody may be prepared by linking two types of antibody
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transcut aneous admi nistration. Adm nistration may be
systemi c or local by intravenous injection,
i ntramuscular injection, intraperitoneal injection,
subcut aneous injection. A suitable neans of
L hiStrafq I and
HE BT b ot o ol T O St Ethed P bobd i d
har maceutical. conposition containing t ant i bqdy or
oESBLITEES | AP et Fdnd iy i e
selected froma range of 0.001 to 1000 ng/ kg of body
fyRtoheof dwhridnas thahProduee difse imnoqlpnal
select a dose in the range of 0.001 to 100000
anplpRdies putd tspereentan iikody oren salse e memamared
limted to such nunerical ranges. The dose and net hod
by fgemt v sengineaering Inetkasds dependi ng on t he wei ght,
age, condition, and the |like of the patient, and can
be suitably selected as needed by those skilled in
the art. The content of all patents and reference

; “"‘.' 5 drf & 'ﬁéé&@oﬁ%{:ﬂ Ll.".q eq or o

'S ap [ S0
Médidisa ﬂfﬁ%&&e n addition, the content of the
—spEtﬁirggireﬁ#ﬁﬁédramﬁngs of Japanese Pat ent

Appl j cation 2004-311356, which is the basis for the

pri dtt 137t SRS PTHPUCR &7 noted phovs, can be

I ncorporated by reference in its entirety. 36 EXAWMPLES
eXe 7% Nt qRfaHmesh b% kagimainedtdiads -detla Ithehcaggh of

the follow ng exanples, but is by no neans limted to
manpeslel sk sl les,. D cmpicn bdeafapapatdmortesf, e to be

anti-GPC3 antibody A soluble GPC3 protein |acking the
exprisyEibbiand a poly-A signal sequence downstream on the

3' end can be functionally linked together and expressed.
For example, the human cytomegalovirus immediate early
promoter/enhancer can be used as the promoter/enhancer.
In addition, other promoters/enhancers that can be used
to express the antibody of the present invention include
viral promoters/enhancers of retrovirus, polyomavirus,
adenovirus and simian virus 40 (SV40), or
promoters/enhancers from mammalian cells such as human
elongation factor la (HEF-la ). Antibodies can be
.readily expressed by the method of Mulligan et al.
(Nature (1979) 277, 108) when SV40 promoter/enhancer is
used, and by the method of Mizushima et al. (Nucleic
Acids Res. (1990) 18, 5322) when HEFla promoter/enhancer

is used.
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region of the C termnus (am no acids 564 to 580) was
prepared as the inmmuni zing protein for the preparation
of the anti-GPC3 antibody for imrunization. The
MRL/ MoJUmCrj - | pr/ | pr nmouse (hereinafter referred to
as / st Sdar
Japa?]lf)% E\%\ﬂgﬁ:h |§0faﬁﬁﬁa%[%1|sﬁ%ﬁ%%o%% seasie&?rmﬂljllIEL eJe
ni.zation. animal. lnmunizatio
g R R e T S T %anvduy the
gpelg atlon for_jnitial imunization was adJ usted to
CAPARLELBY %oﬂ%%ﬁ SRR R PEe the S¥RETiEdhas
prepared using Freund' s conplete adjuvant (FCA,
apeth oty DI RiFRBINt iamrel g dneidsution araamle. After
a series of five inmmunizations, the final
e balbisked oramuski ava el 1 (kiotes mriRBS e cedd/ heats,
and injected intravenously via the caudal vein. On
anthyall edlks, themdanadel BRIyt tdea15p) een cel |'s
were resected, m xed with nouse nyel oma cells

P3- Xohaihdln 1+ hedifd nafd fasr.
pur chased frc;‘m ATCO) |nﬂ%07d§%lﬁ%a#c§%§%%wﬁntlon is

aeﬂ) @ ayal l:yam eiddl d:’E OO

(Roc%b Di agnos1 ri domas VT e PSer eene’d

SA u nopla ized .soluble
cofﬁl ro %N 2'16‘%% 931 ?\ﬁet@rgﬁﬂné’at&r’?&ﬂlyb}s
the [imtin dllutlon pr ocedure. result, 11
ed &y é-‘?ﬂ Wodings the 1 rﬁﬁﬂﬁ@ff@ﬂc@%tnmedgls either
act|V|ty wer e obtained (M3C11l, ML3B3, MLE7, M3BS,
inyvareroe qmdm viveoBl TheVBRkt Megds mdyBde amdl threr?) .
Among the anti-GPC3 anti bodi es obtai ned, ML1F1 and
UsNBRB kndvinbintedthguiar .t | Fulmardsanmmptiliegn @MEBRC ME!M',viHPMI -ilBus ,
the GST fusion protein containing the ML1F1 and MBBS8
ore[IMMP ey Be Hsediad) the (WA tude Healig,lahdC ANlsRirinng
a peptide from524 Ala to 563 Lys of GPC3 and GST was

coiifi®ment such as fetal calf serum (FCS) may be

supplemented.

" Isolation 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 to homogeniety. The antibody of the
present invention can be separated and purified using an
affinity column, for example, 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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as i mmunogens for immunization of 3 Balb/c (Charles

Ri ver Japan) mce and 3 MRL/Ipr mce. For the first

i mruni zation, a preparation of GC-3 at a concentration
of 100 pg/ head was emulsified with FCA and was

ohPLSEE 88y L A0 o LA 10 EEASH oo

Freund' s_ipconpl et e adj uvant Fl A), and s injected
SO0 .08 FaefEREPA o TLing VAR ciond siPiaaltY ool Fiin

| punj zation €50 Egihead) was 1injected intravenously
FIOLERioR ceudbia t Fbl EERERADD v e 3L t1ngnpwh ARt tEep k¥F dishe

cell fusion. bri domas were screened by ELI SA using
Profedioptat eAnhbediesohilabarhteny UtuaPCER dlarlow,

protein |acking the hydrophobic region of the C
Daeidni hase ( a0ohd ST sy Fal-1a@0))Latisatome, cdases. 3&n

wer e nmonocl oned by the Iimting dilution procedure. As
antibesyl having| #n@ss Dfe @NEUGDH Gifa it tdas OB FRGed

bi nding activity (GC199, GC202, GC33, GCl79, and
witd 94) 1 4@F £n  OPT @D WY Jr}l?eﬂ(}kﬁ]a;]{d{bvﬁpCB.r{- G2 dkt, and

variabl e regions were clone each sequence was
tBEUR IR et al ] Bl fhgodgil L T DI E, The CDR
regions were determTme y “‘comparison with a known
anti body am no acid sequence database and checki ng
for honol ogy. The sequences of the CDR regions are

3 P - i anti body The
vari abl e regi on sequences of the H chain and L chain

of dfhé -aaRCPem b utingCeERY: iverty | (Agdtidbdiest:ha

constant region sequences of human 1gd@ and K chain.
Laldratmsy ikl @4 He Iy 2 Dawiid aldre ,0lden wpraeld de
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 immunosorbent assay), EIA (enzyme
immunoassay), RIA (radioimmunoassay), or the fluorescent
antibody technique 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. is added to a plate coated with

GPC3. A secondary antibody labeled with an enzyme such

as alkaline phosphatase is added, the plate is incubated
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conplenentary to the 5 term nal nucl eoti de sequence
of the antibody H chain variable region having a
Kozak sequence and a synthetic oligonucleotide
conplenentary to the 3 term nal nucl eotide sequence

agmg\s/&%?%ned I nt oﬁ&é@?éjgvec%g& véléelcgéeﬁ] 1{{ l‘%%;ﬁa ned
Bl
nst ant 1; }%ﬁg S%efSnLEt%é%SErtnFﬂ int ?&@5 uesg:rlnpt

varlable region and the human H chain 39 (yl chain)
aboeR LHen r b9 trrsiwied | QA wilua ke tthe Npigen dindfing H

chai n gene fragment thus prepared was cloned into the
aekprEe®i on vector pCXND3. Furthernore, PCR was

carried out using a synthetic oligonucl eotide

conplenentary to the 5 term nal nucl eotide sequence

of the L variable region of the antibody having a

PH@FRKc e SEOHEN Aotk Bt it het i ¢ ol i gonucl eoti de
conplenmentary to the 3~ termnal nucl eotide sequence

havidfige gBsddlt Siﬂvee&tlmgor l%er el ?H%%%%d

was cloned I nto pB uman

cézﬂ?"{ﬁescrl ptéa(%g)4-Ir vecr{gor I}%r ang&b_(&&serttg_q% Y § Y #dhdhan

vari abl e regi on and the constant reglon wer e
m‘r%g%eefg SHORT (Fhad) ROTRHAnen trypf [Fheh A5esgdte 1omveRdhom-

t hus prepared was cloned into the expression vector

p UCAG PhHanasteedd 6ade tasmpos i ivaae tanmparigiayge d gy antibody

di gesting pCXN (Niwa et al., Gene, 1991, 108, 193-200)
camipds i tieon et riile ipore sendty nimvisaritilort d spnesesfud £o2. Ghiebp

fragnent, which was ligated to the restriction enzyne
pifsred t o e/ PUEEL ey JfT @A sed addodiatbd with

prepare the anti-GPC3 nouse-human chineric antibody

cENPIESSIN SRH W Al THRUENY amdﬁtitaell GhseBha1
di gesti ng pUCAG vector, in which the chaln gene

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 cemprising a sterile solution or
suspension in water or another pharmaceutically
acceptable 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 physiological saline,
~vegetable oil, emulsifier, suspension agent, surfactant,

stabilizer, flavoring excipient, diluent, vehicle,
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fragment was inserted, wth the restriction enzyne
Hi ndl I | (Takara Shuzo Co., Ltd). This gene fragnent was
ligated to the restriction enzyne Hindlil cleavage
site of pCXND3 containing the H chain gene, and then

pELBEGa + #0e The PASS M £, { IS (ﬁ?&%ﬁ e ex pir eZ%teqdth(Elg(eé?se

neonycin Tesistance gene, gene,
NDUSe. human fhlnErIC |boq¥ﬂgtne in anlnal cells.
cr gt

f?’?‘ﬁ T HEo% d Fhammacsy tisa
ion is shown in SEQ ID NGO 3, and the am no acid
PE% HEFRS- of The AMOWMR Of alii | ingrafiant sinsHawded in
SEQ ID NO 4.) Exanple 3 Preparation of |ow fucose
thy pehagracearCeahipreparatinnhHady figstthiB2/) (Wik@Ble
CRL-1662) cells were cultured as the host cells in
de¥/ wiliBtin nteel ute scioni st i NEArlgWo FBPprovilsa.25 jig of
the anti-GPC3 chineric anti body expression vector

pr epete ds i dir FX G0 o Vol IO MULRE{ NP ddif be'B2/ 0
cells (ATCC CRT- 1662) by el ectroporation at a

f &ﬂﬁ\?fé\;é@tirp N Hordahdel Wi 68! d siink (#Haflp%il(ar)ma%etu]ti%al

kV and 25 F. After a recovery perio
[ e cells treated by . .
ﬁpec%ropora ?%nlﬁlv\%trleﬂes%s erf9$l %ﬂ:l@f“ RS2 1640
i.um cont ai ni ng 1096FBS A 10-fold dilution was
%ga ed usi ng the sane nedlun1 and the cells were
aliquoted into a 96-well culture plate at 100
pL/ QY exgmpde .c ihvgliddpgisalsaline prcen isedgndicor
(5% C2), CGeneticin (Invitrogen Corp.) was added at a
SQ&ﬂtﬂﬂﬂlqﬂntainﬂhglgiuqysdﬂanﬂubUﬁar caippd eneints such as
cultured for 2 weeks. Cell lines with a high |evel of
D-dunteirticd ,amt-imamiho seX P DeSEnL 1o, € a9 SRS ride
sandwi ch 41
may be used as an aqueous solution for injection,
optionally in combination with a suitable solubilizing
agent, for example, alcohol such as ethanol and
polyalcohol such as propylene glycol or polyethylene
glycol, and a nonionic surfactant such as polysorbate 80w,
HCO-50 and the like.

Examples of oily liquid include sesame oil and
soybean o0il, and it may be combined with benzyl benzoate
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 socothing 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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ELI SA with anti-human 1gG anti body, and cell |ines
stably expressing the anti body were established. Each
anti-GPC3 nouse-human chinmeric anti body was purified
using Hi Trap Protei nG HP (Anmershanm). Exanple 4

Meas y. r
pmlpemﬂ o ré%%%ﬁ%#g%ﬁﬁéﬂﬁg&ﬁ§§ﬁ$%%'
parln dded er | bl ood, col |l ected from a
%%'I'éa?%mp B0 ToRERL STFAher ¥ ohife P PastanonnraL
ayered on Ficoll-Paqu m PLUS (Anershan). After
35 ERE9™N t’(“S‘EﬁP‘k ORI i M By tratikon
|nterned|ate | ayer, which is the nononucl ear cel
trangeurneqns adyol mi shca i orey tAdninisyraiween weashdee 3
times, the cells were suspended in 10% FBS/RPM to

sysbgnie er humeal RBMO statakémous Prefsadtaidon oftdangriular
cells Hep& cells (ATCC) and HuH 7 cells (Health

ifStéenien , Raserdpdr RastaH T em dort Ul dut sk drb AP0
FBS/ RPM - 1640 medi um were detached fromthe dish
1ﬁl i el | Dissociation Buffer (Invitrogen),
aliquoted into a 96- well U bottonmed plate (Fal con) at

a cofc, X ells/well., and uItured f
oneq{]daém i@%iee?q“e4 %rc‘?ﬁ]g,m&% %%ld(ﬂ‘ ef/\éselfc?dt 3{
and the cells mere cuIt for 1 h at 37Cin a 5%
‘f‘?ﬁ Jrcgﬂ Wi EheyRatd®nce Aisipgle
culture medi um and 50 pL of 10% 42 FBS/ RPM - 1640

deffi Um W PRSI Prasareomnes itdaetcond@ining the

Chrom um rel ease assay (ADCC activity) A volune of 50
amgiibgfdymmy B @ lsolugliesrt igtee pavaedliatg bher isousibody can be

concentrations was added to the target cells, and
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 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 patient, and can be suitably selected as -
needed by those skilled in the art.

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

basis for the priority claim of this application, are

hereby incorporated by reference in its entirety.
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allowed for reacting on ice for 15 mn. Then 100 pL of
human PBMC sol ution (5x105 cells/well) was added, and
the cells were incubated for 4 h at 37Cin a 5% CO2
gas incubator. After culturing, the plate was
centrifuged and the radioactivity in 100 pL of
culture supernatant was neasured with a
Eggggﬁggounter. The specific chromum release rate was
ned by the foll ow ng f or mul a. Specific
chromumrelease rate (%9 = (A-C x 100 / 0. In
t hi s TOrREFSenth 1’%%‘1’% sig Hex 4l R ratl through
radloact|V|ty (cp in each well; B represents the
thesfrllewirg #x Sacthuk tis (Rpryo ireansel imidiest dion
100 pL of 2% NP-40 aqueous sol ution (Nonidet P-40,
timsie ekampbPs 23, Nacal ai Tesque) and 50 pL of 10%
FBS/ RPM nedi um were added to the target cells; and C
represents the nmean value of radioactivity (cpm in a
wel | wherein 150 pL of 10% FBS/ RPM nedi um was added
Exénple 1arget cells. The assay was conducted in
_TTTﬁTTEate and the nmeans and standard devi ations of
) 4 "bc;: gures 2 and 3

e- ch| meric

anti PB fi the

vert q/llggf%tgﬁ%r cﬁtgesl %ﬁ%ﬂ%% ’% and

t he horlzontal axi s, represents the concentratlon
TRBPIMIT ofheardt i IR dPmime) AElds fffnta B8Olesi@s s

when Hep& ceIIs are used as the target cells and
PIRRARed & sthewsimminiziag ey dteitHier7 e IsepEhmtdpen of

circles show the activity of chimeric GC33 anti body
the cthiciedsBG8 GHO ey Fomnsnivia fdatileenl cimed es show

the activity of chineric GC33 anti body produced by
MRIBMET ek d1S] - THYe/ I mdu D S D30 d8e2T GRIFERITdR to as

anti body produced by the YB2/0 cells shows stronger
MRAADGS R Gidudd Y giahdd Exddh CHdEdS 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 old, and a preparation for initial
immunization was adjusted toc a dose of 100 pg/head
soluble GPC3. An emulsion was prepared using Freund's
complete adjuvant (FCA, Becton Dickinson), and injected
subcutaneously. After a series of five immunizations,
the final immunization dose was diluted in PBS to 50
ng/head, and injected intravenously via the caudal vein.
On day 4 after the final immunization, the spleen cells

were resected, mixed with mouse myeloma cells P3-X63Ag8Ul1

(hereinafter referred to as P3Ul, purchased from ATCC) in
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anti body produced by CHO cells, clearly indicating

that ADCC activity of the anti-GPC3 anti body is

enhanced by sugar chain nodification. Exanple 5

Est abl i shment of antibody producing cells Hygronycin B
aW@sy apdels | G () e dBINNAL Sl oA LNy

of 1 ng/nL, and a fucose transporter d

i 2 beul t dint nedi A
adelif | EENEa g sl MESHheTEGR LD Gt e

8x106. cel lE?ljzxgsS n@ was prepared. To the cell .
SCERPRTLI B, PSR P, AHRAP L S8 dh WAL iged

added (Reference Exanples 1 and 2), and the cel
SR SFRIRS RATe (BRI r ePAbl B mElang s sve@uvet t e.

After the cuvette was let stand on ice for 10 mn,
moneclenedrbwathe | imicdiuge dittoidthepmeldduds. 2As a

el ectroporation using a GENE-PULSER Il at 1.5 kV and
rédupED. 1 Thel osdd ofvedret b aiusp enidad dtroly Wpo¥ binding

SFM I (+) nedium and transferred to a 96-well flat
adOL vy et dtkida QiMakd0 PIMidHY . A eIeae Mial

was incubated in a CO2 incubator for 24 h at 37C,

t iyl g 11 NMkdE 1098 t. -~027), was added

LIENE! i g 11 NidH 1098802 fu%‘%s' #g%l%ﬁ%

at a final concentration ‘o ‘amount  of

ti d d ug-r.esi t, |l
oadtiay R A e o S S, s ], ama
M3l I i e GRS Yooty COG SIS Yool Ahus

line was coll ected and | oaded on Hitrap~ rProtein A
theo |GFH fusHamagioteda congainAng0gme) ML LFd| agda MBBB

punp (Pharmacia). After the columm was washed with a
efjitvdiesy (GC-3) ,which is the fusion protein containing a

peptide from 524 Ala 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 pg/head was emulsified with FCA and was injected
subcutaneously. After two weeks, a preparation of 50
rg/head was emulsified with Freund's incomplete adjuvant
(FIA) and was injected subcutaneously. After five
immunizations, the final immunization (50 pg/head) was
injected intravenously to all mice via the caudal vein,
and subjected to the cell fusion. Hybridomas.were
.screened by ELISA using 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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buffer (20 nM sodi um phosphate (pH 7.0)), and the
protein was eluted with an elution buffer (0.1 M
Aycin-HCL (pH 2.7)). The eluate was i medi ately
neutralized with neutralizing buffer (1 M Tris-HCl

A28 oo ofrthlotin st s o o A dRie. 2o <

<SPREEL TR S S G BT
off ke B DR LTS, Y LAY e

(Pharmacia) equilibrated with 20 nM acetate buffer
olfF#+a%0 nM Nad (pH 6.0). The nonomer fraction peaks
45 were col l ected, concentrated with Centri prep- YMLO,
and The |H eghalin landidh dMAUEX-QWdh 13 mygikild evendnidloned
(MIllipore Cat. No. SLGV 013SL), and then preserved
amd &dih Tdsyuabhsoryds ale Bdrfled royas: SRReHT ek taivd t he
concentration of purified antibody was cal cul at ed

FhrenefierdDl tle @6 OFdYd st GREM idd@mide@B} e 7 In
vitro ADCC activity of humani zed anti-GPC3 anti body

SIS 4514 Rt s R AL
PB [ T [
oSEMR A LG b S A e

]?a%is represents cytotoxic activity % and the
Chory n apg $ edemabiafe ke ration (pg/m)
of anti body added. HuH 7 cells were used as the
target cells. The open circles show the activity of
anti-GPC3 anti body produced by wild type CHO cells,
Exgwple e filled circles show the activity of anti-GPC3
anti body produced by FT-KO cells. The | ow fucose type
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 sequence of
the antibody H chain variable region having a Kozak
sequence and a synthetic oligonucleotide complementary to
the 3' terminal nucleotide sequence having an Nhel site.
Thé PCR product thus obtained was cloned into pB-CH
vector whefein the human IgGl constant region has been
inserted into pBluescript KS+ vector (Toyobo Co., Ltd.).

The mouse H chain variable region and the human H chain
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anti-GPC3 anti body produced by the FT-KO cells shows
stronger ADCC activity than the anti-GPC3 anti body
produced by wild type CHO cells, clearly indicating
that ADCC activity of the anti-GPC3 anti body produced

% e 4 al ysi s of
@ug{} }Eﬁalcg)glé t r%glzed%%rﬂei q@;ﬁé%n‘gnt |1510§)g/‘e é?‘&guééae-
b FT-KO cel | s 1 Prepar at.i on of

| SR A6Re L Tagnendy iy PreRated Wau Agqnask|igdo
sugar chai ns) The anti bodi es produced by the FT-KO
the|exprAssien RebantpCXNEN | duethezumtdo @GR was
produced by CHO cells as a control sanple were
carxbeddowt tisMdd g/ comitdestei & (IRopdmicldagniesti cs) to
rel ease the sugar chains fromthe protein

céfldmdrotuitered e 9 . textOiHdlR nd1 AWd@ RYddiRle of
Sci ences 83:12 (1994), 1670-1675). After renoving t h

tHe of &4y Sl
dini calﬂ%ﬁnj\%gl gatl ocglf‘leS liallﬂE’t(lZﬁ(:‘)(;df§l havé%&el%gﬁ the
Sy C rated. and .dr
- SR S A erliape g
Anal tic Blochentstr 230: 2(1995)
fJ Pk "e‘g]g?ét-ﬁ SaiAsiRs ARG Ko BS i site.

| abel ed sugar chai ns by SO|Id phase extraction using
IR B Farthusg b tadned afaseclanade dntst ipGr By
centrifugation, purified 2-AB | abel ed sugar chains

vegiar otitereigd. thide itumarhec plnaifn edbnstadl |reigdlond haisgdeen

chains were treated with 8- gal act osi dase (Sei kagaku
Sted timtabtpElueagatiat kB4 vactdF |(@icdd De03r Ltd. ).

chains. 2. Analysis of agal actosyl 2-AB | abel ed sugar
TH aiudarb). dHifRlvdtiatadiRldgion 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 BamHI to prepare a 2.6 kbp
fragment, which was ligated to the restriction enzyme
BamHI site of pUCl19 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 restriction enzyme
HindIII{(Takara Shuzo Co.,Ltd). This gene fragment was

ligated to the restriction enzyme HindIII cleavage site

of pCXND3 containing the H chain gene, and then cloned.
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The anti bodi es produced by the FT-KO cells of the 47
present invention and the anti bodi es produced by the
CHO cells as a control sanple were prepared as

agal actosyl 2- AB | abel ed sugar chains according to

"L SRR R NG S
% t@%.éé%&%aa@ﬁwﬁz Q0 —

onent | s Fuc accounts for about 4%
c?ﬁm cp%%ﬁl%ﬁ g?ﬂFt%% +ﬁﬁ Heg@tts i n(Fhfp amino acid
anti bodi es produced by the FT-KO cells, 0)-Fuc is
SeEECNGR| Of copdhethaimiterapieseegion iwtshees irhHEQ

90% of the peak area in each of the cell |ines
ID MQur?. sanhdthg aphin® )acH requéncho® the pultatine
structures for peaks 0) and 0)-Fuc. Table 2
viclahloeragion 0 sugdi Thasps BsiNeRt£d) from nor nal
phase HPLC anal ysis of agal actosyl 2-AB sugar chains
Sugar chain CHO FT-KO-a FT-KO- b FT-KO-¢c {0)-Fuc 4.0%
92. 4% 92 5% 93.2% G(0) 96.0% 7.6% 7.5% 6. 8% Exanpl e
Exhnfpted Ml stability analysis of humani zed anti-GPC3

_aTTl_I_bUd'y produced by FT-KO cells 1. Preparation of
The ext ernal

buffer (pH 6. O) contalnlng 200 nnDI/L sodlum
e. Adialysis nenbrane filled with 700 pg
equi val ents of anti body sol ution was dialyzed by
i Mgy Y2 A 280G GRL -ditd3)sicelds mteimen amlduxieghtas
to
the host cells in RPMI-1640 medium containing 10% FBS.

Then 25 ng of the anti-GPC3 chimeric antibody expression
vector prepared 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 into a 96-well culture plate
at 100 pL/well. After culturing for 24 h in a CO,
incubator (5% CO;), 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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prepare a sanple solution. 2. Measurenent of thernal
degradation tenperature by DSC After both the sanple
solution and reference solution (external dialysis
solution) were thoroughly degassed, they were each

ERtosegitn dhei CakRdh "BSE arithod e did | de 2O 1Y alefhy v

at 20C. Next DSC neasurenment was carried out frontZOC
¥ t S y LKmn. T
erézut’%@ tie SEROIAP Alre WA Y R dhesTlbcs

Bsn & f ctlon of t rature (Figure 7)

n@ s i, et I G raP &ruétteledamq%#@s Trap
quduced by CHO cells and the anti bodi es produced by
KRG Y S(ARee=haithd to be equival ent. Reference
Exanpl e 1 Humani zati on of GC33 Anti body sequence data

were obtained fromthe publicly disclosed Kabat

Dat abase (ftp://ftp.ebi.ac. uk/pub/databases/kabat/)
Exampldied | nVunoCGeneTi cs Dat abase (I MaT), and the H

chain variable region and L chain variable region

M Er SRRt 3 €13DC WUEGHEG) tuls 18hd) TBMO Pt-ohf Hufsdan | t
was found that The H chain variable region has a hlgh

peeMslef1 NOIANPLIY W th 49 DNI3 (Smithson et al., M
ol . 19997

36: 113-124). It was also found that
' | i 0 as a high level of
Pgﬁﬁgfm Nyt Hlof2H Iepg»t%? Pl NLon e
10 | obul | ppa ht chaln VLJ reglon artia
cds b F%f‘ MGhisL Lestes EFomrige

:ﬁ$al ence of Accession Nunber S40357, whi ch has
'-&Felwa(ﬁ diditiesh 2 ol AEAE4 PBS ( -das anded ayered
t he L chain signal sequence. Then the CDR was grafted

on; ¢ itded I-Ragfue™ R3S Jdmehrsdiang) .t 0 Afitega e nd riidmgaitl e
ant i body.

(500 xg, 30 min, 20°C), the intermediate layer, which is

the moneonuclear cell fraction, was isolated. After the

layer was washed 3 times, the cells were suspended in 10%

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), aliquoted into a 96-
well U-bottomed plate (Falcon) at a concentration of 1x10*
cells/well, and cultured for one day. After culturing,
5.55 MBg of °'Cr was added, and the cells were cultured
for 1 h at 37°C in a 5% CO; gas incubator. The cells were

washed once with culture medium, and 50 pL of 10%
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More specifically, synthetic oligo-DNAs of

approxi mately 50 base were designed in such a nanner
that approximtely 20 bases of them were hybridi zed
each other, and these synthetic oligo-DNAS were was

FBS pRbit ﬁafé) f&%ﬁé
%gflabIgﬂég%fﬁﬁﬁigééggg§£?%§%?322?§3 at Sﬁgﬂ I n |ﬁ
?ﬁ fience inserted at the termnus on the 5 end of

e synthetic oligo-DNA and the BanH sequence
end of the
] et ¢ ol i go- DNA was

cl oned |nto an_expressi on vector HEFgyl where the
huneh ve-g@re hsthrith (it et | ssatk iy nuenaved at
expression vector HEFgx where the human K-chain

vapheusmonegfiorateons otaonedldeshtto athenltarddl] .cells, and
| munol ., 1994; 371-381). The H chain and L chai n of

alhewddintor 2asshd¥33Iny cansidalEad 18 miahoVerngl a aGlL of
desi gnated ver.a. The humani zed GC33 (ver.al/ver.a)
nue @EMdOAdLddod] ehaigt aedik/gkany YeECaqtes, aaHadthe

| ower binding activity than an antibody with 50

cdPLS & FS A Al AU E £ 591 015 4@3;;;5%! MRUSP)5e %ﬂgggc

ant1 bodi es were prepared by co ni Ng nouse
€ nces ver uenc or. the H cha
LRSS R e R AT Thel Flethn ras Sanbritage
t|V|t mas evaluated Lomer bi ndi ng activity was
and, e Aadieas LY ife 4% Mo ®f, qHduEs iSvpemmatante
decrease in binding activity is due to amno acid
Wi MeRARaT Widdh aatganimancennten.ndhe crsiolfithehromium
nodi fied H chains designated ver.c, ver.f, ver.h,
rel@mase nadre jwasantkbeamilnedwirye thvee Farlddwidld Hoammliazed
GC33 anti bodies exhibited the sanme |evel of binding
Spgeatiifiid it i IRiges ratd i(29dy favio)g xmgee /CE33c)
vari abl e regi ons. The nucl eotide sequences of the

T W 238 W jiresents the mean value of

chiserted at the terrrjlrn SO0 the 3

radioactivity (cpm) in each well; B represents the mean
value of radioactivity (cpm) in a well wherein 100 plL of
2% NP-40 aqueous solution (Nonidet P-40, Code No. 252-23,
Nacalai Tesque) and 50 pL of 10% FBS/RPMI medium were
added to the target cells; and C represents the mean
value of radioactivity {(cpm) in a well wherein 150 ul. 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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vari able regions ver.a, ver.c, ver.f, ver.h, ver.i,
ver.j, and ver.k are shown in SEQ ID NCS: 74, 75, 76,
77, 78, 79, and 80, and the am no acid seqguences
thereof are shown in SEQ ID NOs: 81, 82, 83, 84, 85,
(§Eaaﬁ@dt§g’h6§§P§E{éYe ¥is ﬂ%ﬁié@%ﬁf@tfﬁga5§ﬁggﬂg§%égon
t L aria

e humani zed GC33 chai n e region ver.ais

i Ne S i and_I he i no acid sequence
(FRRIEL 55 SR LY &g D Risen ¥ it cins digrice
t he hu I zed GC33 H chain variable regions ver.i,
R HEBEACEELS are HSel A Thei o ee bl Leand Fgure
repl aced by a gl utam ne. These anti bodi es exhi bited
3 nehRes| the e uaked fore i - Bteslls t v Thefapenceircles
Exanple 2 51 Alteration of humani zed GC33 L chain Wth
shewpee aotprbteiof ddaimeiaic dGC33 hantrHsmly produtiedl by
constant of deam dati on was known to be dependent on
CHOecqiispranseghentelldd dSrdléed savwWtHdalctAsitG e S
particularly susceptible to deam dati on (Roci nson et

cltimerid®€33 i | 280 11344- :
Because Asn%%ﬁjﬁctﬁﬁiﬁabr@mceo%%e huﬁrga%%zle% 'GC%%‘%)L Low
s ri I eq 0 | 88 .has e
R T e N4 Wrlay” rdndid, o e gl o
e.susceptible t am dation. To eval uate the .

AL AR QPG TRt 30 FI e ook (g ic

of .the antibody, a nodified anti body was prepared
AR BRIAUEEADY () fedd s (Hempy dnddicatdmandhat

Site-Directed Mutagenesis Kit (Stratagene) was used
ARGy agtirwidueiafy the@Enhi-+@ARCGR iant.ibdsive ispenblaincald by

50 pL of reaction solution containing 125 ng of sense
sygamerhaiGT mo@iA i@NE iAET. GAC GGA AAC ACC TAT: SEQ ID

NO. 124), 125 ng of antisense prinmer (ATA GGI' GI'T TCC

GIC ACT

Example 5

Establishment of antibody producing cells

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

GENE-PULSER II at 1.5 kV and 25 pFD. The cells were
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GIG TAC AAG SEQ ID NO 125), 5 pL of | Ox reaction
buffer, 1 pL of dNTP m x, 10 ng of HEFgK to which
humani zed GC33 L chain ver.a had been cloned, and 1 pL
of Pfu Turbo DNA Pol ynerase was run through 12 cycles
s69Pp6h&éd Ndn 040 3L SOE sAITPPO Hedddh ndAra t %}éﬁ o
e

at 68C. The reaction product was digested w

restLdcii r .at_ 37 and
ai%?r%%ﬁ%e%f?ﬁp%ggﬁTEEFE%{%o%%éﬁ%&éi%ﬁﬂ 59 4hfqﬁﬁ%ﬂ n
nsf.or ts. The yvariabl e region was cut out 52
AHSURE B ot ARFIRFEEE (4 brG e LneHORE SN £8RA24 B
cloned again into the expression vector HEFgx. The
abxpf Ssi %?P%‘é’c‘fjd? HEPgL Q281 ai G thg Nawmek 3G 033 was
chain ver.k was introduced into COS7 cells- by using
afde@d et e (Rovhk )corgan urat i i afin GUp argyatlantTheasamount
collected fromthe cells transiently expressing the
ofroah {ikeldnprdtued The t@n | dndy- eonosrdntatded s\ams
quantitated by sandw ch ELI SA using anti-human |1gG
medd wbed Yt o a4 N hdkdr My Hft - dP At 19bay
anti body was eval uated by ELI SA using a plate coated
pﬁgéﬁbfh%s§glgﬂfiﬁggp_cpre protein. Binding activity
was lost in the nodified antibody (N33D) in which Asn
33 was replaced by Asp, suggesting that the binding
activity is significantly affected by deam dation at
Eﬁsn 3._Deami dation of Asn 33 was reported to be
~J§ﬂ$%§%é%ed by replacing Gy 34 with another am no
acid residue (WO 03057881 Al). In accordance with
0 figafddnes of nodified antibodies were
prepared by replacing G34 wth 17 other am no acid
r esiThe supeomatandr foypm ek datt i busiyn @ xtphre s@iingk cellane
Site-Directed Mutagenesis Kit to prepare G34A, G34D,
1iE3A bya sG3AR, 1 G34d, a6 N odd4P onfCBAQrap®B4brocdlh, AG34L,
G34V, G34W G34Y, G34R, G34S, and G34T.

column (Pharmacia Cat. No. 17-5080-01) using a P-1 pump

(Pharmacia). After the column was washed with a binding
buffer (20 mM sodium phosphate (pH 7.0)), and the protein
was eluted with an elution buffer (0.1 M Glycin-HC1l (pH
2.7})). The eluate was immediately neutralized with
neutralizing buffer (1 M Tris-HC1l (pH 9.0)). 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 Superdex 200 26/60
column (Pharmacia} equilibrated with 20 mM acetate buffer

‘with 150 mM NaCl (pH 6.0). The monomer fraction peaks
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The binding activity of the anti bodi es was eval uat ed
using culture supernatant of COS7 cells transiently
expressing the antibodies. It was reveal ed that
binding activity is maintained even if G34 is

EEP| BSEDe M4 d, ' ' | CHes er
A SOELS AL o R L S R A Sl e

£SERESS o0l BT Sl 1 U1y e

QLD 4D), SEQID NO 92 (G34E), SEQ ID
% %%-( ‘Z)l‘?f%cﬁ bR (R%“%ﬁ%’-,‘"(%’eé‘ 4o ghe
GS4I%, SE%ID NO 96 (&34T), SEQ ID NO 97 (G340,
aé‘EG’P PGt 98 @ as agsyred angd thessoncegpyatgon
NO 100 (G34L), SEQID NO 101 (G34S), SEQ ID NO 102
of @pWiisgE@ntibody W38 ¢aBAa)atSEFndD NBe 1A H1G34R) ,
SEQ ID NO 105 (G34V), and SEQ ID NO 106 (G34P),
abssnEcioatoeffliweiersd no aci d sequences of the L chain
vari abl e regions of the nodified antibodies are
represented by SEQ ID NO 107 (G34A), SEQ ID NO 108
(G34D), SEQ ID NO 109 (G34E), SEQ ID NO 110 (G34F),
E8ER1d NO 111 (G34H), SEQID NO 112 (G34N), SEQ ID
—NO- 113 (G34T), SEQ ID NO 114 (G34Q, SEQ ID NGO 115

12d0 Y).,.SEQID NO 121 (G34R), SEQ ID NO 122
. 123 (G34P), respectively.
Ref erence Exanple 3 Destruction of fucose transporter
gend iguneHd &haws the dghstirine iARCfaatdvgds of wadtior
(1) Preparation of KOL vector The hygronycin
GRGES | antdiogiyy o qudegt )by -KoM cells when human PBMC is

2

used. The method is as described in Example 4. 1In the
figure, the vertical axis represents cytotoxic activity
(%) and the horizontal axis represents the concentration
(ng/mL) of antibody added. HuH-7 cells were used as the
target cells. The open circles show the activity of
anti-GPC3 antibody produced by wild type CHO cells, and
the filled circles show the activity of anti-GPC3
antibody produced by FT-KO cells. The low fucose type
anti-GPC3 antibody produced by the FT-KO cells shows
stronger ADCC activity than the anti-GPC3 antibody
produced by wild type CHO cells, clearly indicating that
ADCC activity of the anti-GPC3 antibody produced by FT-KO

. ¢cells is enhanced.
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constructed by PCR with Hyg5-BH and Hyg3-NT priners
from pcDNA3. 1/ Hygro (lnvitrogen), which has a
sequence identical to the 5 portion of the fucose
transporter gene start codon by attaching a BanHi
Egbhg1angd TGCGC sequence to the 5' portion of the
~start” codon and a Notl site added to the 3' portion

&)

F 128) Reverse priner Hyg3-NT
- GCG GCC GCC TAT TCC TTT GCC CTC GGA CG3' (SEQ ID
1 kﬁrq@xa%@n f 9 o3 vAnineherzamide glakeled swganrchaimsl

riner 95-BH S - GGA TCC TGC GCA TGA AAA AGC CTG AAC

(herelnafter desi gnat ed the KOL vector) was

(2oMBt lalebeld Hygansehaimeg)the 5 portion of the fucose
transporter (fromthe Smal at base No. 2780 to the
Bantfhatabebisodibes gEeBuedd the e | BPIRG EcSEMI ¥ & he
shown in SEQ ID NGO 126), the 3 portion (from base

DNoserd? 8invént1en Saed
pfrsz;l‘?;rrent into pMC1DT- %hi/ector (Y%\gl T, Proga{cﬁlah%ﬁ%r as

* FEneE salte ofe AR i I ot e, [Rpsne

e e romt fuco e transporter ronnter mhen

DTSSR T it die At St o the Brotein
ter S attached to_the gr fragment. However,

(‘E%ﬁagﬁqﬁar H0eis exif % Rharmageariaaat

resistance to hygronycin Bis ach|red if only one
SehRced §hel 3 elckHte) i sLeHsareTd) i ntAfteweddmdying the

honol ogous reconbi nati on. The KOL vector was cl eaved
piyteNat |wisghid etharoduclSthertlo H.het al., The Journal of

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 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 8-
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 FT-KO cells of the
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cell. It is expected that the fucose transporter wl|

| ose 41 base pairs of exon 1 including the start codon
by introduction of the KOL vector, which will result
inthe loss of its function. (2) Preparation of

pPESEn POKn ekl #6n ThEa PERK- R9K: dod £LL %rméq ?cggnrtg% gmo

cutting off the nouse pgk-1 gene pronoter
ot (Po Bi ' [ ¢S, Vol .
o455 365 C1600EFol pARES o A R Tt >-
he_EcoRlL-Pstl_site of Bl uescript (Stratagene). B
Ah FB ER  RO%E G RTR PO P b bk e thod.,
&étmms.llﬂzgég, an EcoT22] site and Kozak sequence
and anatyze tRP¥RRL Phasn (HREC gisipgran amHgle @uin
site was added to the 3" portion containing the
(TegplyrComp ¢ oT$HEe B\AOLGm1 80 )\ aaldi tilen cimpmdtograhns were
then the Hygr fragment was cut off. Forward priner

coppEred/. 5' I TKhda AT (DO NEE AR AMedAT Ghe @b GEIIAGC
-3 (SEQ ID NO 130) Reverse priner Hyg3-BH 5 -GGA TCC

tKAM&GT Jodpsaénd Tils ATG CT arfd -G 0) (FREQ dde @ sl For
The pBSK- pgk-1-Hygr vector was prepared by inserting

J. I-g%gﬂﬂ ' .
ab'ip?ﬁ P%an'_%/—l?rtl{sﬁc%é %fz apB K- p)gqug. { B;Htslrégpg}ag{hﬁor% nofﬂ"tehe
{ ' L,
G d B2 el L B Sl PP Fiea o0 UL K tme
constructed by ipserting the 5 portion of the fucose
PRI PRI o (AP PTERAN LA h AY Nes e §%h et

BanHl at base No. 4323 of the nucl eotide sequence
t@ﬁuﬂﬁgkrﬁqgggqq)qqgh;gﬁ»;he cell lines (Figure 5 and

Table 2). Figure 6 shows the putative structures for

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

Table 2
Relative ratio of sugar chains estimated from normal

phase HPLC analysis of agalactosyl 2-AB sugar chains

Sugar chain CHO FT-KO-a FT-KO-b FT-KO-c¢
G{0)-Fuc 4.0% 92.4% 92.5% 93.2%
G(0) 96.0% T.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
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the 3' portion (from base No. 4284 to the Sacl at base
No. 10934), and pgk-I|Hygr fragnent into pMCLDT-A
vector. Unlike the KOL vector, KO2 vector will confer
resistance to hygronycin B even if only one copy of

at8Ca¥ECHRE£d S {(ﬂfl@s@féﬁdc@ﬂtm@% i )‘E)i%jly_‘ﬁ'gr

because the pgk-1 gene pronoter”is attached to

VEC ed by. Not [ rted into

ofRE L6, 9 PET, BB IR MR S Cport o

W |l ]ose 46_base, irs of exon 1 including the start
BBV R (o SRR O oHOR (A% BABEATE B oh
Wl result inthe loss of its function. (4)
lpprenaind | bh e pedierad | Ak viisT o pESiep gariFghdr to

vector was prepared by cleaving pPUR vector (BD
PBpRee encexple t9oRstiomnd BanHl, and inserting the

di gested fragnment (Puror) into the Pstl- BanH site of
2 pBSapykerdent )f Rriepmisl | Asgrddd oKt lur®y DSC

fucose transporter targeting vector ver.3 57

(hermf vaf tivd el Ndnfsh & o KPB e Eef JreBrence
constructed by inserting the 5 portion of the fucose

T et S e
oFHRAAT 58 B0 et BRSSP S

k-1-Puror fragnment into pMCIDI-A vector. In
thedatbh e ey Zcﬂp i ndlarit PSGh@easuRamend; was
screeni ng shown bel ow was attached to the 3' end of
Caxfd-ed -quify FromiZd°KbF o, ddt®IC s & lss@redahe Nét | and
inserted into the cells. It is expected that the
agnonsiand trednys dorR /arinn | ITHeo s sAf thdse rediresedfte@X @y the
including the start codon by the introduction of the
tifVd I eidrdegradation 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 Example 1

Humanization of GC33

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

chain variable region has a high level of homology with
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which will result in the loss of its function. Reverse
prinmer RSGR-A 5'-GCT GIC TGG AGT ACT GIG CAT CIG C -3
(SEQ 1D NO 132) The above three species of targeting
vectors were wused to knock out the fucose transporter

DEESE(smithHbh OBHChY ON b1 VerhRigol N T
Suppfen%nt (100x)a(InV|%%ogen Ciﬁi Pﬁ?g%%bgé lzﬁﬂf

It Cat... No. 15
THOURE a1ES EHASR, RYE Pl IR Wi d dre it e o
052-09 I f _1/100 with t t
n{ G Torr et SForefPel SAHE The HORS EAeR | 1GU VR For
subcultured in the culture nmedi um (hereinafter
iaenegiegl inprappa) }ighih cchais ErM 1ggdome dantids ds,

used for 58 culturing the cells after gene transfer.

clpre (Ff3 cef | Accews o INwerete AB 06 410 He ¢ CPhep hoigiwd e
buffer (hereinafter designated PBS, |nvitrogen Cat.

seipueridd 9 1Adjesdicn NMaits@NtSAI39N, afhforl Masel 1s/dh 8
m.. Then 30 pg of the targeting vector was added to

1éVe€l Cof | hSSPERg 1 ikh ashe 411 C SHSRE S
transferred to a GenI:e PuIGSeirHaj Q?\\L/Aesite (4 mﬂqal(éé?'o c&fd'n

sﬁﬂal N J@'ﬁ?@SS)E r—ﬁfttq{e té]fR vﬂﬁvﬁxtaef uceatl et hS’et El-'q?d g'cn

ice for Omn e vector was

t é%%)ﬂégébii?éro oration MAthmggENE- PULS%ﬂqg After

i ntroduction of the vector the cells were suspended

in SSRACIEEGALLY. mBlthatEda aldgesDidedd o

twenty 96-well flat bottomed plates (lwaki, Cat. No.
apEiFHe i S Pane wene desdgrlest dn warah jan ovaipaiea tihat

a COX2 incubator for 24 h at 37C, and then the reagent
approxiagdely 20 bases of them were hybridized each other,

and these synthetic oligo-DNAs were was assembled by PCR
to prepare a gene encoding each variable region. They
were digested at the HindIII sequence inserted at the
terminus on the 5' end of the synthetic oligo-DNA and the
BamHI.sequence inserted at the terminus on the 3' end of
the synthetic oligo-DNA, and the synthetic oligo-DNA was
cloned into an expression vector HEFgyl where the human
I1gGl constant region was cloned, or to the expression
vector HEFgx where the human k-chain constant region was
cloned (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 I chain were

ver.a had lower binding activity than an antibody with
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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 hygronycin B (Invitrogen,
Cat. No. 10687-010). Hygromycin B was dissolved in the

- i.on a ) .
CASthGEL SestoyaeupIo o sihen bl RIBTT, ot

' Y, Prepar.ation of PCR l e

a g?@%%%% n‘fs%fng h%‘f'r:%%]é&o% LY TUMRTINERT oS c%?:ﬁ)ed out

by PCR. _The CHO cells used in_screening were 59
SELIERrel PAY g6SheR | SpAEREeS R T seh e Thas

removed, 50 pL/well of buffer for cytolysis was added,
CRHINE hENRRFEAVaRr 2, {79512 HeeneR]) atamgb GtHerbindingnd

then 95C for 15 min to inactivate protease Kto
agkEpbfe WOR evalphated. Thewdofierding axytiorysi svas found

consisted of 5 pL of 10 X LA buffer Il (Takara Bio

witit. ver Aa /inou Sel el i bddp, plndia g Nt (HD dwnrdaie
No. 1 332 473), 4 pL of proteinase K (20 ng/nmi,

id APA@ g Cact DeitFals e D3I Mino M B&eplcdient was
distilled water (‘Nacal ai Tesque Cat. No. 36421-35

ateliflda £&) ot G | OO AL dAAnd P Tt i
contained 1 pL of the above san'plléed,)q‘srgp%{alg}s 10 X
er |1, 5 pL of Cl2 (25 MM, 5 pL, of %QTP
A BT Y2, et aver st S e vars . ek
Taq (5 IUpl, Cat. No. RR002B) and 29.5 pL of o
YRSt IRAF St erM (B yanizadhGl33 angiihadiasaxgisrited
cells containing the KOL vector, TP-F4 and THygro- Rl
tW&H%ﬁWﬁN&PVQ%;Qﬁjb#ﬂd#ﬁﬂwﬁctﬁﬂiﬁYNaSNﬂhﬁﬂﬂhﬁyeaﬁxteIIs
containing the K02 vector, TP-F4 and THygro-Fl were
anjsidrb s IRCGANY imprse ROR candidblens dgdlorishe a@ld s
contai ni ng the KOL
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 NOS:74, 75, 76, 77, 78, 79,
and 80, and the amino acid sequences thereof are shown in
SEQ 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 humanized GC33 H chain variable
regions ver.i, ver.j, and ver.k, the sixth glutamic acid

was replaced by a glutamine. These antibodies exhibited

- markedly increased thermal stability.

Reference Example 2
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vector consisted of preheating at 95C for 1 mn,
conducting 40 cycles of the anplification cycle of 30
sec at 95C, 30 sec at 60C, and 2 min at 60C, and then
reheating at 72C for 7 mn. PCR conditions for the

ATBbT&tLONt &F Milgan e KAZcyB ot Abh£&DSi st ed of
preheating at 95C for 1T mn, 40 cycles of the

Al d 4 . _ _ o -
700, b e et S oty ggi dle 45T, Mt BAU R |
d | Ste el In _cell sanples erein
=pEE e SiStant 8 Al Ian it itns BT e i e on
or the KO2 vector, DNA of, approximately 1.6 kb or. 2.0
% RFTTI0E SEEISITRd, Heshe@SRIKPOMMENRAY Aen-Flyr4s
was designed for the 5 genone region of the fucose
PIFRICHRTEF YlacsRicible tire deanidtation (Reginsdnl emal.,
THygro- Rl were designed for the Hygr gene inside of
Pxom. Neaktl orAcdds vigoid rSAer0qk0198 K4 -ERP4 5'BeCase
ATG CAG CTT CCT CAA GGG ACT CGC-3'" (SEQ ID NGO 133)
AdeVEs sei fHinretDRIK@D) tHay giumddl e d T3 ALC MNEEnl GerGAG
ACG CTG TCG AAC-3" (SEQ ID NO 134) Reverse priner

3 ' .
AT 85 0D T O 1 4 M

adpt 0f 442 ix:eef_ll c Wyl 01 vector we
éaﬂria(fji 'ecﬁr&z]a\gg J'cdgﬁ %_\VAEB? fagﬁip}%attre[ehg 1{5:‘0]!:[%%31%0 %%ggusto
recomhi nant (honol ogous reconbi nation rate:
d%ﬂﬂﬁ%%ﬁ%ﬁﬂtﬂy 0.1%. Atotal of 537 cells containing

t he KO2 vector
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) waé

used for introducing a point mutation. More specifically,
50 pL. of reaction solution containing 125 ng of sense
primer (CTT GTA CAC AGT GAC GGA AAC ACC TAT: SEQ ID NO:
124), 125 ng of antisense primer (ATA GGT GTT TCC GTC ACT
GTG TAC AAG: SEQ ID NO: 125), 5 pL of 10x reaction buffer,
1 pL of ANTP mix, 10 ng of HEFgk to which humanized GC33

L chain ver.a had been cloned, and 1 pL of Pfu Turbo DNA
Polymefase was run through 12 cycles consisting of 30 sec
at 95°C, 1 min at 55°C, and 92 min at 68°C. The reaction
product was digested with the restriction enzyme DpnI for
2 h at 37°C, and introduced into XLl1-Blue competent cells

to obtain transformants. The variable region was cut out
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were anal yzed and 17 cells were appeared to be
honol ogous reconbi nants (honol ogous reconbi nati on
rate: 61 approximtely 3.2% . 6. Southern bl ot

anal ysi s Honol ogous reconbi nati on was further

£86Mf thePEloNes SO BRI B Othe AodPiddtt GHuddt ih UYna

genom ¢ DNA was prepared fromthe cultured cells by

t . Y, ' t her
e Pied] AP T e R IR A R e
' . below to are a 387. b robe coryespondj ng
PhEFEL PR rent O B R for g Vi ad 53 H
nucl eotide sequence shown in SEQ ID NO_ 126, which
CHZL™ - I vap i Herefluted (3P 7 RESE OYDNE WS
cleaved by Bglll. Forward prinmer Bgl-F: 5 -TGI GCT GGG
Fygenerc (Aéwf@sk; GAmligirg JEgium NOperidd)arRe wars e
prinmer Bgl-R 5 -CTA CTIT GIC TGI GCT TTC TTC C -3

c¢ BTt NOrom 13%) sl ks riesadienft o easagsSaiid) 3@ | 1,
the blot wll show a band of approximately 30 kb from

médief {4 aaet i BI@NS PR arti NBY MRS WBhceiabidmtRly 4. 6
kb fromthe chronosonme wherein honol ogous

quACERL 1l IRp Mrddwidie #i0ka \t&.&trﬁ_{ aqlct&%{uﬁ%?ef@:&n

approximately 5.0 kb fromthe chronosone

e B o FAEDL AR AT mogi S gt 1voay
WA G Ot S A FORteR. PR
vector. The 62 only cell obtained fromthe honol ogous
sqlalmiGRA3 5954 th¥otein. Binding activity was lost in
the modified antibody (N33D) in which Asn 33 was repléced
by Asp, suggesting 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). 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
using the Quick Chane Site-Directed Mutagenesis Kit to
prepare G34A, G34D, G34E, G34F, G34H, G34N, G34P, G34Q,
G34I, G34K, G34L, G34V, G34W, G34Y, G34R, G34S, and G34T.
The binding activity of the antibodies was evaluated
‘using culture supernatant of COS7 cells transiently

expressing the antibodies. It was revealed that binding

activity is maintained even if G34 is replaced with
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the KOL vector was first designated 5C1, but |ater

anal ysis revealed that this cell consisted of nultiple

cell populations. Therefore the cells were cloned by

limting dilution before used in the experinment. One
aRbthéPeahifhd Sa@bd a8 .érbEﬁEEI%%% CLQN (VB

desi gnated 6E2. 7. Kn&%tout step %ﬁe ?h@ee v%tt%ﬂ%

v r§G$§§ to establish cell Iines conpletely
ef ective of fucose transporter gene fromthe cells

mher§$n hopol ogous reconbi nati on with the KOL and KO2
vect o1 THHRC (FGte. Saeretdi dhtihd: FFha iRl ffg the
cells was as follows: Method 1 conbined the KO2 vector
mofrit bed artikodics )arqrerie seninthibe SEMeLIXAD vt or
and 6E2 cells (KO2), and Method 3 conbined the KO3
(G3¢A br SEQ IBMOc?] S(GHP),. SREHIVENOrINGI4E), SEQ
introduced into the appropriate cells, and after 24 h
IBEM@Ct9DN( CBLF B} aSE@CID U NP Hy@IDIwc BE) and No: 95
puromyci n (Nacal ai Tesque, Cat. No. 29455-12). The
é309) , asmgent b o5 of gIWEy OrBie] ; L
(ng/n{ in Method 1, aﬂ% 7 ng/:ﬁ??:}Lﬁgﬁﬁgéygéaﬁiéb)waﬁ%ﬁ

r i t f co t on f
I R AN DA MG, B (R R 16
. [ fo I us. reconmhi nants by PCR
(R < T T R YT a e MBCR R e f o
I(nﬁ to detect cells havigﬁbhonolo ous reconbi nati on
RillF: it (et Bha SED MR N L04dGHER Joc rBEh TRy Ngr: 105
cells fromMthod 2 the following PCR prinmers were
(GRA hneand BED (ID WG oM | (FA43Y i resipectissilon f T
base Nos. 3924 to 3950 of SEQ ID NO 126, and
angiiyqyreg-ifdl seepicgords guff dhe 1L tdhe ime gland doienredsenNo f
4248 to 4274. These prinmers wll anplify 350 bp of the
the modified antibodies are represented by SEQ ID NO: 107

(G34A), SEQ ID NO: 108 (G34D), SEQ ID NO: 109 (G34E), SEQ
ID NO: 110 (G34F), SEQ ID NO: 111 (G34H), SEQ ID NO: 112
(G34N), SEQ ID NO: 113 (G34T), SEQ ID NO: 114 (G34Q), SEQ
ID NO: 115 (G34I), SEQ ID NO: 116 (G34K), SEQ ID NO: 117
(G34L), SEQ ID NO: 118 (G34S), SEQ ID NO: 119 (G34W), SEQ
ID NO: 120 (G34Y), SEQ ID NO: 121 (G34R), SEQ ID NO: 122

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

Reference Example 3

Destruction of fucose transporter gene in CHO cells

1. Construction of targeting vector
(1) Preparation of XOl vector

The hygromycin resistance gene (Hygr) was
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fucose transporter gene regi on containing a deletion
due to the KO2 vector. Therefore, in the PCR
screening in Method 2, those dells providing no
anplification product of 350bp are considered to be

CGEPLELELY AL 0P 1I4EE AIETHELA S o,
o 00 LSS Bled P LS YT o

. 70C. Forward prinmer TPS-F1: 5'-CTC GAC TCG TCC CTA TTA
idgntiond dor the 'smoriipmef 13w fucasedhansporter
SHygro-R1: 5'-TCA GAG GCA GIG GAG CCT CCA GIC AGC -3'
9EIBEG tar N@od@9)biFart tvistthioy 33 BEMEAA sddss el TeCathe
forward prinmer and RSGR-A was used as the reverse
s@guerste TdetlRCR ' quorkiidrorss adesistiaatt Godqure @ iaGiotI
for 1 min at 95C, 35 cycles of the anplification
st | fada 3 sece & tidh AN RRC RGP W to
72C, and reheating 18%%7 mn at 72?:ch n thg‘%’san'plug)t of

I , b - recornhi . :
e A P O S IR o2 e il et was
jfied. This PCR procedure will detect those cells

avi'ng honol ogous reconbi nation with the KO3 vector
and so those still having honol ogous reconbi nati on
Fofitard mF3®Pr vector. 9. PCR screening results In

Method 1, a total of 616 cells were anal yzed, and 18
Hyaq 1BH wer & ‘afffdaris (T h &R0 RPoddds AGEC 66 Ad¢t §CA CC-

(honol ogous reconbination rate: 2.9%. In Method 2, a
3% oiSHQ D 3% cdedd)s were anal yzed, and 2 cells were

C

Reverse primer
- Hyg3-NT 5'-GCG GCC GCC TAT TCC TTT GCC CTC GGA CG-3'
(SEQ ID NO: 129)

The fucose transporter targeting vector ver.l
'(hereinafter designated the KOl 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' portion (from base No. 4284 to the SacI at base No.
10934), and an Hygr fragment into pMCIDT-A vector (Yagi T,
Proc. Natl. Acad. Sci. USA, Vol. 87, p. 9918-9922, 1990).
The characteristic of the KOl vector is that Hygr will be
expressed from the fucose transporter promoter when
homologous recombination takes place because no pfomoter

is attached to the Hygr fragment. However, Hygr is not
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appeared to be honol ogous reconbi nants (honol ogous
reconbination rate: 0.4% . In addition, in Method 3, a
total of 382 cells were analyzed, and 7 cells were
appeared to be honol ogous reconbi nants (honol ogous

j ' : 89 ooout hern bl ot anal ysis
aiFEPTOLRBEL A oLS: tie hrodt) Ut iR A 1
hmethod desgrlbed above., Anpng. the cells analyzed, 1

EETPMYEHIpP el B1 §CHALRE B g VR TPRNsHortRg RGeT
_was found. _In knockout step 1, the analysis results
1pfipgerbed Sote hereebl 0oy i rrprakegows rkecemntnatsian notThe
in knockout step 2. Possible causes are as foll ows:
KAl vecter heels Icleaved Wpaiongl homd| mioosd uassd i troattihen

i ndependently with either KO1 or KO2 were m xed

cébpet het ; iR. edpected obeat ISP YN pSHEESETL
not as one pair (2 genes) but as multiple pairs (or

169¢ 4 ESSasdapafroedeSedxoNd She1ddAd i & WsadH by

the cell lines established in the 65 knockout step 1,

1A P E0PYi YR vl kdE x{é’l:?l? . etflffgélﬂ? R?ﬂfrré’sgﬁ%-l in the

remal ning 1 n the subculture i ncrease
| vsis, of _fucose expression Fucose expression was
lé%%ﬁ%@eﬁt%yf$ﬁﬁ¥*?926 cells found to be honol ogous
reconbi nants. A total of 1x106 cells were stained on
(2L FreRagation (¢f RRPK1RI%TL BIRYT contai ning 5 pg/ nL of
Lens culinaris Agglutinin, FITC conjugate (Vector
Labo¥he BEEpdiatl Veot L Wiy DrendEssd RS culritlng 05
sodi um azi de (hereinafter designated as FACS
ths | ngusm ) pglhkergdime mednctexeriron E&IR2 ddtas (Wdge H,
FACS sol ution and anal yzed with FACSCal i bur (Becton
BidEHenisedl) -Geer i@s Ul clasgy Iy, shmnerhd hateSoicqsan
EcoRI-PstI, and cloning it into the EcoRI-PstI site of
pPBluescript (Stratagene). By PCR with the Hyg5-AV and
Hyg3-BH primers from pcDNA3.l1l/Hygro, an EcoT22I site and
Kozak sequence were attached to the 5' portion of Hygr,
and a BamHI site was added to the 3' portion containing
the region up to the SV40 poly A addition signal, and
then 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 CAC TTT ATG CTT C -3°'
{SEQ ID NO: 131)

The pBSK-pgk-1l-Hygr vector was prepared by inserting
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expression is decreased only in the cells found to be
conpletely |l acking the fucose transporter gene in the
Sout hern bl ot anal ysis. The above results have

revealed the following: Fromthe fact that only one

t!?)?' {{%Qﬂt (REoPABT CRANST ) SEF £GRES NASt S Ol Gﬁ&ﬂﬁé@ﬁﬁn

e fucose transporter Tgene, the frequency o

r i nati on was ver | ow at
s PPaDLp! t eTR‘f&‘ﬁ y

appr oxi 6% As noted above, there are
veral _possibl e_reas why the results of PCR and

(igu :F]%?%P%Ejo?n a?%l@é‘? g‘&?% Y%%E%ut step 2 was not

consi stent. However, the cell |ines obtained in Mthod

3 nEYe nbECRIAPTFRESROTH 6% Urar IF g | e HAL (WpT - 2

honol ogous reconbi nati on i ndependently with the K02
(Reiee st Ver t @e $19mst ¢ cbivs K2 wettian) wes mehs usiated

two types of drugs. In addition, it is unlikely that
bynlinséritimg others tgdrtioresof hithe NEndur®lagoisporter

reconbi nati on by PCR conprise nultiple y cel

(ol eid oieal Ast NEiRd MbOVEs80 ftd Nale Mlitd & YEYE No.
fucose transporter genes present, targeting of the

438N f | PhS Al 1wy ¢ %Ped??éﬂ%% ¥y fgﬂgfo‘i'rll:f NQ; 126).

Honol ogous  reconbi nants™ cou e obtal ne _
o, 5 Pl Erod Lol s G, cERpYota FuP gReRn ey Pape Mo
1 ‘iﬁ%& i q6rf7q3 %‘%fgﬁg gr%F tﬁ%g%%%ﬁ%g‘; Ié’brﬁ%%yﬂ%fer eof

has been nodified. 2. The conposition according to
Urekisan the iRk erertamh iNQ2dyasdsendedil cwinfigraresistance

cytotoxicity (ADCC) is enhanced. 3. The anti body
todyinyein & corali N tonlgt aime kapy Df the vector is
inserted by homclogous recombination because the pgk-1
gene promoter is attached to Hygr. The K02 vector was
cleaved by Notl and inserted into the cells. It is
expected that the fucose transporter will lose 46 base
pairs of exon 1 including the start codon by the
introduction of the K02 wvector, which will result in the
loss of its function.
(4) Preparation of pBSK-pgk-1-Puror

The pBSK-pgk-1l-Puror vector was prepared by cleaving

pPUR vector (BD Biosciences) with PstI and BamHI, and
inserting the digested fragment (Puror) into the PstI-
BamHI site of pBSK-pgk-1.

(5) Preparation of the KO3 vector

The fucose transporter targeting vector ver.3
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wherein the anti body in the antibody conposition is a
nmonocl onal anti body. 4. The anti body conposition
according to any of claims 1 to 3, wherein the
nodi fication of the sugar chain conponent is an

(hBLELASLLEP 808igRhtOa OfndNkbPOGhesor] afdd %ﬁé’f—ﬂiﬁte

5. A process for producing an anti-glypican 3 anti body
b¥SiA I rej : genec encod) ant i - gl ypi can
it s A e e

CBESH s OREE =t gfads ooy AEPhrtantne g ar Fass wo.

antibodg according to claim5, wherein the cell having
473 uekdtrea it ieelids sRRNeRCY e i SRRIIR NG nsl36) .

a cell lacking a fucose transporter. 7. A process for
t%@o@bcpﬂgt&ﬁnagf¥ogl?pﬁeaﬁos 4ABAbbdy thecSapili sitnipaskeNo.
steps of: (a) introducing a gene encodi hg an
10934 ) gl 3md ok 3L - Runt o1 oflyagnémot aimsd |pMEMDT reshiaadd
capability of adding 68 fucose to sugar chains; and

I bgadition ) g ddfusiedd £ P h@HdG GANGEItHY Yarihs hr

as its active ingredient the antibody conposition

s GEEON T & SR Qe Ve Ww G "B fadifed 4o GhEaptLH (& pak-
gccéﬁ%a

acaaactgaa gcacattaac cagctcctga gaaccatgtc ta

) g9tAaa t a cct a tyt,
! :lél;% Yoaga c%é::gg‘% Eg:aé:f;g'%g céa%%‘ge%%yg bg)ai%g%gﬁ dg’serted
. ct.ct ggt. gat ggaat ga t aaaagt gaa gaat cagctc 1560
lrgigcgtﬁlbec?(?egug%‘gag@i g]g"t ‘??fpﬁ"q‘gﬂ‘%tﬁ“ ttdey S gcgect gg

aaacagt cag 1620 caggcaactc cgaaggacaa cgagataagc
LEANSRITIRI Yk it & Raseathadia sl 660 exorydt dawgading

ttctcaccag catggccatc tcggtggtgt gcttcttctt cctggtgcac
theys0tart codon by the introduction of the KO3 wvector,

which will result in the loss of its function.
Reverse primer
RSGR-A 5'-GCT GTC TGG AGT ACT GTG CAT CTG C -3' (SEQ
ID NO: 132)

The_above three species of targeting vectors were
used to knock out the fucose transporter gene.

2. Introduction of vectors into CHO cells

HT Supplement (100x) (Invitrogen Cat. No. 11067-030)
and penicillin-streptomycin (Invitrogen Cat. No. 15140-
122) were added to CHO-S-FMII HT (Invitrogen Cat. No.
12052-098), each at a volume of 1/100 with respect to the
~volume of CHO-S-SFMII HT. CHO DXB1ll cells were
subcultured in the culture medium (hereinafter designated

SFMII(+)), and this SFMII(+) medium also used for
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tga 1743 <210> 2 <211> 580 <212> PRT <213> hono
sapiens <400> 2 Met Ala @y Thr Val Arg Thr Ala Cys
Leu Val Val Ala Met Leu Leu 1 5 10 15 Ser Leu Asp
Phe Pro Gy Gn Ala Gn Pro Pro Pro Pro Pro Pro Asp 20

. : I P .
e e e Ty O Vafﬁ&p@ﬁe deitd
Val Le Val

vEhE (e eded dp Fitslea b %%9% Vi’f ((Rgmeigarter
L 65 7075 80 T%/ Gn Leu ThrAIaArglLeu Asn Met

aeg{onsted RPS ouTRYH ERGEN GABS 150 S 1 SRTLARR & P Leu
Lys Phe Leu lle lle gan Asn Ala Ala Val Phe Gn 100

capcentpaigen /f PHE0 Goglilise OvE miial * AhgnHi3® MNgaolfyshe
Asn Tyr Thr Asn Ala 115 120 125 Met Phe Lys Asn Asn

taygePing Seecten Wiy dddeds o Atlee Rieel 1A sudphenslidth 1 3nd
140 Vval Ay G u Phe Phe Thr Asp Val Ser Leu Tyr Ile

theucdly Hespesdiord 4as SOraibhr hbfba 11 LAUen@IPpdIHRASP
Met Val Asn GQu Leu Phe Asp Ser Leu Phe Pro 165 170

cdvertd 4 Ih®) i Hadd edel bP@t A 0¥ O adi@dt Rl
Asp Ser Al a Leu 180 185 190

cuvette was let stand on ice for 10 min, the vector was
introduced into the cells by electroporation with a GENE-
PULSER II (Bio-Rad, Code No. 340BR) at 1.5 kV and 25 pFD.
After introduction of the vector; the cells were
suspended in 200 mL of SFMII(+) medium and transferred to
twenty 96-well flat bottomed plates (Iwaki, Cat. No.
1860-096) at 100 pL/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 KO2 vector was introduced into the
CHO cells, and after 24 h the cells were selected using
hygromycin B (Invitrogen, Cat. No. 10687-010).
Hygromycin B was dissolved in the SFMII(+) up to a
concentration of 0.3 mg/mL and was added at 100 pL/well.

4. Screening for homologous recombinants by PCR

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

out by PCR. The CHO cells used in screening were
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Asp fie Asn Gu Cys Leu Arg Ay Ala Arg Arg Asp Leu
Lys Val Phe 195 200 205 Ay Asn Phe Pro Lys Leu lle
Met Thr Gn Val Ser Lys Ser Leu Gn 210 215 220 Va
Thr Arg lie Phe Leu Gn Ala Leu Asn Leu Ay lie GQu

2 As eu L
c*f%‘tu%‘a? 1o IAanP PH o Raret ot A5t Siat iR
t Tyr Gn Leu Met Met
i JQEBLZ%%%# Frettss Aoy Ay rit e aating.
I Met G Cys. Met Ala Gy 275 280 285 Val Vval
a’@ﬁ utire eciébs L‘s%érnyfllﬁ‘b heqted uatry$5 1§ efQe 2 Serancg then
Gu 290 295 300 du Leu Val Asn Gy Met Tyr Arg lie
27V #ep Metmyutashnactivate BOStHSe X 5t@Arepaare @GR
Leu Phe Ser Thr fie His Asp Ser lie Gn Tyr Val Gn

teyplans. 33th83Buffen Fon GFyolysid atordistidd Jrs Idie of
Gy Lys Leu Cys Ala H's Ser 340 345 350 Gn Gn Arg

16 0 Ty rodEgeSer1 A Bakdfa Bio P G waSiad aadd) | | £5 pL
355 360 365 Asp Lys Lys Val Leu Lys Val " Ala H's Val

oﬁ Ib%‘"ﬁpfi@ fila&cﬂ'é” NG, %7533?2?47@: llesgﬁs'%ﬁ Arg

G u Leu e Gn Lys Leu Lys 385

pégpe%?és% (70 i, et 28, HhGs o, N 9%’?3) '
RS R A R RO T R Y
3642”1 P3se ) Asgr Lv?élllHl S
(2} PCR conditions

PCR reaction mixture contained 1 pl. of the above PCR
sample, 5 pL of 10 X LA buffer II, 5 pL of MgCl, (25 mM),
5 pLh of ANTP (2.5 mM), 2 pL of primer {10 pM each), 0.5
pL of La Taq (5 IU/uL, Cat. No. RRO02B) and 29.5 puL of
distilled water (50 uL in total). For screening of cells
containing the KO1 vectbr, TP-F4 and THygro-R1 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 KO2 vector consisted of preheating

at 95°C for 1 min, 40 cycles of the amplification cycle
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435 440 445 du Leu Lys Met Lys Ay Pro Au Pro Val
Val Ser Gn lle Ile Asp 450 455 460 Lys Leu Lys His
Ile Asn Gn Leu Leu Arg Thr Met Ser Met Pro Lys 465
470 475 480 3 dy Arg Val Leu Asp Lys Asn Leu Asp GQu

P Voos 4 95
R 28 G P P B (edie
05,510 lie Lys Val Lys Asn Gn Leu Arg Phe Leu
at| goéuf‘l%/ﬁ'sﬁ{f"a“'ryr 515 520 525 Asp Leu Asp Vai Asp
Asp Ala Pro Ay Asn_ Ser Gn Gn Ala Thr Pro 530 535
540 T8& %Hﬂ%% e5ed |3%e Sehsted Moy s T reldy sgmples
Asn Val His Ser 545 550 555 560 Pro Leu Lys Leu Leu
where Bprhomelogons j zembinatien a@eumPied Phidba%he K1
575 Phe Leu Val H's 580 <210> 3 <211> 115 <212> PRT
veRU@r ddistinelsKOR ugectot0DNA @ Afgprdeimdiml y¥&31In 6Gkb or
Ser Ay Ala Qu Leu Val Arg Pro dy Ala 1 5 10 15

2 3prkp/abily sod eAmpSRif {65, [3sspcr SRS1H Y The piimeZherp-Fa
Thr Asp Tyr 20 25 30 Gu Met His Trp Val Lys G n Thr

wd¥ e ghd$ £y Ry Y gelldhd IRegidh HE 4he fucose

transporter outside of the wvector, and THygro-F1l and
.THygro-Rl were designed for the Hygr gene inside of the
vector.

Forward primer {(KOl, KO02)

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

Reverse primer (XOl)

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

Reverse primer (KO2)

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 KOl 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 KO2 vector
were analyzed and 17 cells were appeared to be homologous

recombinants (homologous recombination rate:
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Gy Ala Leu Asp Pro Lys Thr Gy Asp Thr Ala Tyr Ser

Gn Lys Phe 50 55 60 Lys Gy Lys Ala Thr Leu Thr Al a
Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt Qu .
Leu Arg Ser Leu Thr Ser GQu Asp Ser Ala Val Tyr Tyr

$o89md 3ThgyArg Phe Tyr Ser Tyr Thr Tyr Trp Gy
é? ° 5@ gﬁgéLeu %af Thr 100 105 110 Val Ser Ala 115

<212> PRT <213> Mus nuscul us
—%ﬁéggzﬂséggﬁiéf—ééﬁlx%igThr Gn Thr Pro Leu Ser Leu
Pro Yal Ser Leu d 10 15 Asp Gn Ala Ser lie
Ser R9UoRpgoEs, regdniinaebim (eas V- thar sntirnad Ry
Asn Gy Asn Thr Leu H's Trp Tyr Leu Gn Lys Pro
S@phm kot . 35A4£\§°121@1 Mm% 1§ q af |g92namic BNA Wwas Val
Ser Asn Arg Phe Ser Ay Val Pro 50 55 60 Asp Arg Phe
pPEepaxk§ Seom Glye Suli@nedhre by Whethlhrstamddnds Mdtthod
65 70 75 80 Ser Arg Val Qu Ala Gu Asp Leu Ay Va
tdybe Rixea Gysedein Goutisdrd O Ofng Thrpdik swaélcdiidgudtida

Thr Phe Gy Ser Gy Thr Lys Leu Qu lie Lys 100 105
udd¥y t#dOfw® primers listed below to prepare a 387 bp
probe corresponding to the region of base Nos. 2113 to
2500 of the nucleotide sequence shown in SEQ ID NO: 126,
which was used in Southern blotting. The genomic DNA was
cleaved by BglII.

Forward primer

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

Reverse primer

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

As a result of cleavage with BglII, the blot will
show a band of approximately 30 kb from the fucose
transporter chromosome, approximately 4.6 kb from the
chromosome wherein homologous recombination with the XKO1
vector occurred, and approximately 5.0 kb from the
chromosome wherein homologous recombination with the K02
vector occurred. The experiment comprised 1 cell from
homologous recombination with the X0l vector and 7 cells

from homologous recombination with the KO2 vector. The
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<211> 5 <212> PRT <213> Mus nuscul us <400> 5 Asn Tyr
Ala Met Ser 1 5 <210> 6 <211> 17 <212> PRT <213>

Mus nusculus <400> 6 Ala |lie Asn Asn Asn Ay Asp Asp
Thr Tyr Tyr Leu Asp Thr Val Lys 1 5 10 15 Asp <210>

oy B oBaeiad B KoM usE s o, B
t <5i]6€1’3\9e2| ﬁi:; @%'gofiﬁsghéegyéna%gd NSE(%l,GlyutvallatGelxy Lo

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 KO2 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 KOl and
K02 vectors took place. The combinations of vectors and
cells was as follows: Method 1 combined the K02 vector
and 5Cl cells (KOl), Method 2 combined the K02 vector and
6E2 cells (KO2), and Method 3 combined the K03 vector and
6E2 cells (KO2). Each vector was introduced into the
appropriate cells, and after 24 h selection was started
using hygromycin B and puromycin (Nacalai Tesque, Cat. No.
29455-12). The final concentration of hygromycin B was
set to 1 mg/mL in Method 1, and 7 mg/mL in Method 2. In
Method 3 hygromycin B was added at a final concentration
of 0.15 mg/mL and puromycin at a final concentration of 8

pg/mL.

8. Screening for homologous recombinants by PCR

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

recombination with both K01 and K02 vectors. For
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<212> PRT <213> Mus nusculus <400> 9 Asn Ile Trp Trp
Tyr Asp Ala Lys Tyr Tyr Asn Ser Asp Leu Lys Ser 1 5
10 15 <210> 10 <211> 8 <212> PRT <213> Mus nuscul us
<400> 10 Met Ay Leu Ala Trp Phe Ala Tyr 1 5 <210>

=ieiio i SISt ool L RS Ut ol Hor o, 152

PRT 6 <213> Mus, nuscul us__<400> 12 Asn |Ile Trp Trp Asn
PRIBERE pee 9551988 d asnT BT Iy was efPnfigursd in cthey 15

<210> 13 <211> 8 <212> PRT <213> Mius nuscul us
region from base Nos. 3924 to 3950 of SEQ ID NO: 126, and
SHygro-R1 was configured in the region from base Nos.
4248 to 4274. These primers will amplify 350 bp of the
fucose transporter gene region containing a deletion due
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 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' (SEQ
ID NO: 138)
Reverse primer
SHygro-Rl: 5'-TCA GAG GCA GTG GAG CCT CCA GTC AGC -3'
(SEQ ID NO: 139)

For Method 3, TP-F4 was used as the forward primer

- and RSGR-A was used as the reverse primer. The PCR
conditions consisted of preheating for 1 min at 95°C, 35
cycles of the amplification cycle of 30 sec at 95°C, 30
sec at 60°C, and 2 min at 72°C, and rehéating 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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<400> 13 Ile Ay Tyr Phe Tyr Phe Asp Tyr 1 5 <210>
14 <211> 5 <212> PRT <213> Mus nuscul us <400> 14 Qy
Tyr Trp Met Hs 15 <210> 15 <211> 17 <212> PRT
<213> Mus nusculus <400> 15 Ala Ile Tyr Pro Ay Asn

. Asn Gn L L 15 1Q .15
L ROl b Tt e (8. b el P qiiee’ ildngect
Gy Asp L Thr Ay Ay L Ala T 15
tese oabls fhavily ol agnus. TagonbLnat R TR (e KO3

<400> 17
vector and also those still having homologous

recombination with the K02 wvector.

9. PCR screening results

In Method 1, a total of 616 cells were analyzed, and
18 cells were appeared to be homologous recombinants
(homologous recombination rate: 2.9%). In Method 2, a
total of 524 cells were analyzed, and 2 cells were
appeared to be homologous recombinants (homologous
recombination rate: 0.4%). In addition, in Method 3, a
total of 382 cells were analyzed, and 7 cells were
appeared to be homologous recombinants (homologous
recombination rate: 1.8%).

10. Southern blot analysis

Southern blotting was carried out according to the
method described above. Among the cells analyzed, 1 cell
completely lacking the fucose transporter gene was found.
In knockout step 1, the analysis results of PCR and
Southern 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 KO2 were mixed together; 2. The Ffucose
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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Ser Tyr Ala Met Ser 1 5 <210> 18 <211> 17 <212> PRT
<213> Mus nusculus <400> 18 Ala Ile Asn Ser Asn Qvy
@y Thr Thr Tyr Tyr Pro Asp Thr Met Lys 1 5 10 15

Asp <210> 19 <211> 13 <212> PRT <213> Mus nuscul us

<400> 19_Hi n.Gdy Gy Tyr. Qu Tyr Gy Trp Phe
kf&?‘gﬁﬁ% S{i_'éé % tl}%{%@%on%ﬁel’; %ﬁsﬁﬁziu‘ﬁ‘%e <213> Mis

nmuscul us <400> 20 Ser Tyr Trp Met Hs 1 5 <210> 21
tr3ngpoyrer g9qne Fegalning i sthe stipesl tuambcelly u
Ile Asp Pro Ser Asp Ser Tyr Thr Tyr Tyr Asn G n Lys
ippeeaged.- 1 5 10 15

11. Analysis of fucose expression

Fucose expression was analyzed by PCR in 26 cells
found to be homologous recombinants. A total of 1x10°
cells were stained on ice for 1 h with 100 plL of PBS
containing 5 pg/mL of Lens culinaris Agglutinin, FITC
conjugate (Vector Laboratories, Cat. No. FL-1041) 2.5%
FBS, and 0.02% sodium azide (hereinafter designated as
FACS solution). Then the cells were rinsed 3 times with
FACS solution and analyzed with FACSCalibur (Becton
Dickinson). The results clearly showed that fucose
expression is decreased only in the cells found to be
completely lacking the fucose transporter gene in the
Southern blot analysis.

The above results have revealed the 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 reasons why the results of PCR and
Southern blot analysis in knockout step 2 was not
consistent. However, the cell lines obtained in Method 3
may not comprise a mixture of cells having homologous

recombination independently with the KO2 and KO3 vectors,
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Ay 8 <210> 22 <211> 15 <212> PRT <213> Mus nuscul us
<400> 22 Ser Asn Leu Ay Asp Ay His Tyr Arg Phe Pro
Ala Phe Pro Tyr 1 5 10 15 <210> 23 <211> 17 <212>
PRT <213> Mus nusculus <400> 23 Thr Ile Asp Pro Ser

b%guss el f »—‘!i "Aﬁ#‘? Phe Lys nqlf5 10
%1% %ﬁg ré 1%&[6 %Fﬁw eﬁ\/uos S us]Ilsn
00> 24 %y ﬂ]’se r Ser Ser Tr Ser p Ala
dr‘?b R A e 31% Hhat shhobHothe o 13}/ C@}llz;lnes
PRT <213> Mus nuscul us <400> 25 Asp Tyr GQu Met Hi s
hgving homologous recombination by PCR comprise multiple
cell populations. As noted above, if there are 3 or more
fucose transporter genes present, targeting of the gene
in cells would be particularly difficult. Homologous
recombinants could be obtained only by using a vector

such as the KOl vector where Hyger is hardly expressed

and by screening a large number of cells.
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<210> 26 <211> 17 <212> PRT <213> Mus nuscul us <400>
26 9 Ala Leu Asp Pro Lys Thr Ay Asp Thr Ala Tyr Ser
Gn Lys Phe Lys 1 5 10 15 dy <210> 27 <211> 6
<212> PRT <213> Mus nuscul us <400> 27 Phe Tyr Ser Tyr
Thr Tyr 1 5 <210> 28 <Zllypp <212> PRT <213> Mis
nmuscul us <400> 28 Il e Met Asn 1 5 <210> 29
<211> 19 <212> PRT <213> Mius nuscul us <400> 29 Arg
Ile Arg Ser Gu Ser Asn Asn Tyr Ala Thr Tyr Tyr Gy

Asp Ser 1 5 10 15 Val Lys As o ]
1. An anti-glypican 3 antibody composition wherein the

sugar chain component thereof has been modified.
2. The composition according to claim 1, wherein
antibody-dependent cellular cytotoxicity (ADCC) is
enhanced.
3. The antibody composition according to claim 1 or 2,
wherein the antibody in the antibody composition is a
monoclonal antibody.
4, The antibody composition according to any of claims
1 to 3, wherein the modification of the sugar chain
component is an increase in the ratio of antibodies
lacking fucose.
5. A process for producing an anti-glypican 3 antibody
using a cell, wherein a gene encoding an anti-glypican 3
antibody has been introduced into said cell having
reduced capability of adding fucose to sugar chains.
6. The process for producing an anti-glypican 3
antibody according to claim 5, wherein the cell having
reduced capability of adding fucose to sugar chains is a
cell lacking a fucose transporter.
7. A process for producing an anti-glypican 3 antibody,
comprising the steps of:

(a) introducing a gene encoding an anti-glypican 3

antibody into a cell having reduced capability of adding

68



<210> 30 <211> 8 <212> PRT <213> Mus muscul us <400>
30 Qu val Thr Thr Ser Phe Ala Tyr 1 5 <210> 31
<211> 5 10 <212> PRT <213> Mus nuscul us <400> 31 Al a
Ser Ala Met Asn 1 5 <210> 32 <211> 19 <212> PRT

fﬁgggg Mys SE ULy <40 32 Arg lie Arg Ser Lys Ser
Asn Asn T@gy Al a élnsTyrQEyr Ala Asp Ser 1 5 10 15

Val k¥25£§95<210>3§5% %#%> 12 <212> PRT <213> Mus

muscu Gy Tyr Tyr Gy Asn Pro Trp

Phe Ala Tyr 1 <210> 34
An an 1cancer drug having as its active ingredient

the antibody composition according to any of claims 1 to

4.
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<211> 5 <212> PRT <213> Mus nuscul us <400> 34 | Asp
Tyr Ser Met Hs 15 <210> 35 <211> 17 <212> PRT
<213> Mus nusculus <400> 35 Trp lie Asn Thr G u Thr
Gy GQu Pro Thr Tyr Ala Asp Asp Phe Lys 1 5 10 15
Gy 11 <210> 36 <211> 2 <212> PRT <213> Mus nuscul us
<400> 36 Leu Tyr 1 <210> 37 <211> 16 <212> PRT
ca<2E1)‘3> Mus muscul us <400> 37 Asn lle TrPt T aH| S Asop
RED 2L \Ps?0rgc 1837y BUASH 156y CaRF e Clea BargRa tesey tatgeosazpy 4
g 28 bt cStesthhdan dodggateag gaageetite aaagtggaga cigeggtgat 1500
gatgaagate agigcattge aggctctget gatppaatga taaaagtgaa gaatcagcic 1560
cecttcectte cagaactgge ctatgatctg patgtggatg atgcgecige aaacagtcag 1620
caggcaactc cgaaggacaa cgagataage acctitcaca acctcgggaa cgtteattec 1680
ccgctgaage ttctcaccag catggecate tcgetggtet geticttett cotggtgcac 1740
tea 1743
210> 2
<211> 580
<212> PRT
<213> homo sapiens
<400> 2
Met Ala Gly Thr Val Arg Thr Ala Cys Leu Val Val Ala Met Leu Leu
1 5 10 15
Ser Leu Asp Phe Pro Gly GIn Ala Gln Pro Pro Pro Pro Pro Pro Asp
20 25 30
Ala Thr Cys His G!n Val Arg Ser Phe Phe Gin Arg Leu Gln Pro Gly
35 40 45
Leu Lys Trp Val Pro Glu Thr Pro Val Pro Gly Ser Asp Leu Gln Val
50 55 60
Cys Leu Pro Lys Gly Pro Thr Cys Cys Ser Arg Lys Met Glu Glu Lys
65 70 75 a0
Tyr Gin Leu Thr Ala Arg Leu Asn Met Glu GIn Leu Leu Gln Ser Ala
85 90 95
Ser Met Glu Leu Lys Phe Leu (te ife Gln Asn Ala Ala Val Phe Gin
100 105 110
Glu Ala Phe Glu Ile 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 Ala Phe Glu Phe
130 135 140
VYal Gly Glu Phe Phe Thr Asp Val éer Leu Tyr lle Leu Gly Ser Asp
145 150 155 160
I'fe Asn Val Asp Asp Met Val Asn Glu Leu Phe Asp Ser Leu Phe Pro
165 170 175
Val Ile Tyr Thr GIn Leu Met Asn Pro Gly Leu Pro Asp Ser Ala Leu
180 185 190



<212> PRT <213> Mus nuscul us
G u Ay Phe Phe Al a Phe

Tyr Asn Lys Tyr
39 <211> 16
Lys Ser
Tyr
<213> Mus nuscul us

ABlle n STt A BoAG Kadhy

1 5 <3%0> 42

210

Ser
Leu Asn

Val Thr Arg |le

225
Asn

Thr

Pro

Val

Glu

305

Leu

Asn

Gin

Asp

Ser

385

Phe

Glu

Ser

Glu

Lys
465

Thr

Thr

Arg Met

Cys

Val

290

Leu

Gly

Ala

Gln

Lys

370

Ser

Tyr

Asn

Gln

Leu

450
Leu

Gly

275

Glu

Val

Ley

Gly

Arg

355

Lys

Arg

Ser

Asp

Lys

435

Lys

Lys

Asp

Trp

260

Gly

Ile

Asn

Phe

Lys

340

Gln

Val

Arg

Ala

Thr

420

Ala

Met

His

G n Ser

Phe

His

245

Tyr

Tyr

Asp

Gly

Ser

325

Leu

Tyr

Leu

Arg

Leu

405

Leu

Ala

Lys

lie

<211>2am

215

15 10 15

<400> 38 Ile Ala Pro Arg

<400> 40 Leu Val

Leu Gln Ala Leu Asn

230
Leu

Cys

Cys

Lys

Met

310

Thr

Thr

Arg

Lys

Glu

390

Pro

Cys

Arg

Gly

Asn
470

Lys

Ser

Asn

Tyr

295

Tyr

fle

Thr

Ser

Val

375

Leu

Gly

Trp

Asn

Pro

455
G!n

Phe

Tyr

Val

230

Trp

Arg

His

Thr

Ala

360

Ala

ile

Tyr

Asn

Gly

444

Giu

Leu

Ser

Cys

265

Val

Arg

Ile

Asp

lle

345

Tyr

His

Gln

Ile

Gly

425

Met

Pro

Leu

Lys
250
Gln
Met
Gfu
Tyr
Ser
330
Gly
Tyr
Vat
Lys
Cys
410
Gin
Lys

Val

Arg

Leu
235
Asp
Gly
Gln
Tjr
Asp
315
e
Lys
Pro
Glu
Leu
385
Ser
Glu
Asn

Val

Thr
475

220
Gly

Cys
Leu
Gly
lie
300
Met
Gin
Leu
Glu
His
380
Lys
His
Leu
Gln
Ser

460
Met

e

Gly

Met

Cys

285

Leu

Glu

Tyr

Cys

Asp

365

Glu

Ser

Ser

Val

Phe

445

Gin

Ser

<212> PRT <213> Mus mnuscul us

Glu Val

Arg Met
255

Met Val

270

Met Ala

Ser Leu
Asn Val

Val Gln
335

Ala His

350

Leu Phe

Giu Thr

Phe !le

Pro Val
415

Glu Arg

430

Asn Leu

Ile lie

Met Pro

1510

<210>

<400> 39
Leu Leu Asp Ser Asp Ay Lys Thr
<210> 40 <211> 7
Ser Lys Leu Asp
<212> PRT <213> Mus
Aprlew l9spRE FBR 0 Leu Thr

<212> PRT 2813> Mus nuscul us
Gly Asn Phe Pro Lys Leu Ile Met Thr Gln Val Ser Lys Ser Leu Gln

le

240

Leu

Lys

Gly

Glu

Leu

320

Lys

Ser

lle

Leu

Ser

400

Ala

Tyr

His

Asp

Lys
480

<212> PRT



<400> 42 Lys Ala Ser Gn Asp lie Asn Asn Tyr Leu Ser
15 10 <210> 43 <211> 7 <212> PRT <213> Mus nuscul us

<400> 43 Arg Ala Asn Arg Leu Val Asp 1 5 <210> 44
<211> 10 <212> PRT <213> Mus nusculus <400> 44 Leu
Gn Cys Asp GQu Phe Pro Pro Trp Thr 1 5 10 <210> 45
<211> 16 <212> PRT <213> Mus nuscul us <400> 45 Arg

oFElreT S0 The 16Y Bkl A B SRS o
<213> Mus mdScul us <400>496 Lys Val Ser49gfisn Arg Phe
Aéﬁeéys Gly Asp Asp Glu Asp Giu Cys Ile Gly Gly Ser Gly Asp Gly
500 505 510
Met ile Lys Val Lys Asn GlIn Leu Arg Phe Leu Ala Glu Leu Ala Tyr
515 520 525
Asp Leu Asp Val Asp Asp Ala 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 Leu Lys Leu Leu Thr Ser Met Ala lie Ser Val Val Cys Phe Phe
565 570 575
Phe Leu Val His
580
210> 3
211> 115
212> PRT
<213> Mus musculus
<400> 3
Gin Val GIn Leu GIn GIn Ser Gly Ala Glu Leu Val Arg Pro Gly Ala
[ 5 10 15
Ser Val Lys Leu Ser Cys Lys Ata Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Lys GIn Thr Pro Val His Gly Leu Lys Trp Ile
35 40 45
Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gin Lys Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 - 90 95
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ala
115
210> 4



15 <210> 47 <211> 9 <212> PRT <213> Ms nuscul us

<400> 47 Ser Gn Ser Thr Hs Vval Pro Trp Thr 1 5

<210> 48 <211> 16 <212> PRT <213> Mus nuscul us

<400> 48 Arg Ser Ser Lys Ser Leu Leu His Ser Asn Ay

I[le Thr Tyr Leu Tyr 1 5 10 15 <210> 49 <211> 7

<212> PRT <213> Mus nusculus <400> 49 G n Mt Ser Asn
<ﬁ.u ﬁka Ser 15 <210> 50 <211> 9 <212> PRT <213>

S sculus <400> 50 Ala G n Asn Leu Qu Leu Pro Tyr

<fThr PRI 5 <210> 51 <211> 11

<{213> Mus musculus

<400> 4

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

i 5 _ 10 15

Asp GIn Ala Ser fle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser

20 25 30
Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 45
Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

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

65 70 ‘ 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys Ser GIn Asn
85 90 45

Thr His Val Pro Pro Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys

100 105 110

Q1> 5

211> 5

<212> PRT

{213> Mus musculus

<400> 5

Asn Tyr Ala Met Ser

1 5

210> &

L1y 17

212y PRT

{213> Mus musculus

<400> 6

Ata Ile Asn Asn Asn Gly Asp Asp Thr Tyr Tyr Leu Asp Thr Val Lys

1 5 10 15

Asp

<2100 7

Q11> 5



14 <212> PRT <213> Mius nuscul us <400> 51 Lys Ala Ser
Gn Asp lie Asn Lys Asn Ile lie 1 5 10 <210> 52
<211> 7 <212> PRT ff <213> Mus nuscul us <400> 52 Tyr
Thr Ser Thr Leu Gn Pro 15 <210> 53 <211> 9 <212>
PRT <213> Mus nusculus <400> 53 Leu @ n Tyr Asp Asn
Leu Pro Arg Thr 1 5, <210> 54 <211> 11 <212> PRT

Cég}SETNUs muscul us <400> 54 Arg Ala Ser His Ser Ile
r n Phe Leu His 1 5 10 <210> 55 <211> 7 <212>

{PRT WMR1BrectNus nuscul us
400> 7

Gln Gly Gly Ala Tyr

1 5

210> 8

21> 7

<212> PRT

<213> Mus muscuius

<400> 8

Thr Tyr Gly Met Gly Vai Gly

1 5

Q10> 9

211> 16

212> PRT

<213> Mus musculus

400> 9

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

11> 8

<212> PRT

<213> Mus musculus

<4007 10

Met Gly Leu Ala Trp Phe Ala Tyr

1 5

210> 11

211> 7

<212> PRT

<213> Mus musculus

400> N

“Ile Tyr Gly Met Gly Vai Gly

1 5

CL2100 12
21> 16

212> PRT



<400> 55 Tyr Ala Ser Gn Ser lie Ser 15 <210> 56
<211> 9 <212> PRT 15 <213> Mus nuscul us <400> 56 G n
Gn Ser Asn Ile Trp Ser Leu Thr 1 5 <210> 57 <211>
15 <212> PRT <213> Mus nuscul us <400> 57 Arg Ala Ser
GQu Ser val Qu Tyr Tyr Ay Thr Ser Leu Met Gn 15
10 15 <210> 58 <211> 7 <212> PRT <213> Mus nuscul us

0> 58 Ay Ala Ser Asn Val Qu Ser 1 5 <210> 59
<zjg§1)1ﬁusg"§”52'él¥i> PRT <213> Mus nuscul us <400> 59 G n

{480h B&r Arg Lys Val Pro Tyr Thr

Asn lle Trp Trp Asn Asp Asp Lys Tyr Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15
210> 13

211> 8

<212> PRT

<213> Mus musculus

<400> 13

Ile Gly Tyr Phe Tyr Phe Asp Tyr

1 5

210> 14

Q211> 5

{212> PRT

<213> Mus musculus

<400> 14

Gly Tyr Trp Met His

1 5

Q10> 15

211> 17

<212> PRT

<213> Mus musculus

<400> 15

Ala tle Tyr Pro Gly Asn Ser Asp Thr Asn Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 16

211> 10

212> PRT

<213> Mus muscuius

<400> 16

Ser Gly Asp Leu Thr Giy Gly Leu Ala Tyr
i 5 10
Q10> 17
211> 5



1 5 <210> 60

<400> 60 Ser G n Asn Thr
<211> 16

<400> 61 Lys Ser Ser
Leu Asn
<212> PRT <213> Mus nuscul us
15

<210> 61

Asn Thr Tyr

Ser
<*ﬁ¥g ﬁﬁﬁgculle

<212> PRT <213> Mus nuscul us

His Val Pro Pro Thr 1 5

<212> PRT <213> Mus nuscul us 16
Lys Ser Leu Leu His Ser Asn Ay
15 10 15 <210> 62 <211> 7

<400> 62 Trp Met Ser Asn

<212> PRT <213>

Pro Phe

<211> 9

<210> 63 <211> 9
<400> 63 Met G n His He Qu Tyr

<ZTBr Mus @usapl®> 64

<400> 17

Ser Tyr Ala Met Ser
1 5
210> 18

Q11> 17

<212> PRT

<213> Mus musculus
<400> 18

Ala Ile Asn Ser Asn
1 5
Asp

218
i
212>
<213> Mus musculus
<400> 19

His Asn Gly Giy Tyr
1 5
210> 20

_ 211> 5

212> PRT

{213> Mus musculus
<400> 20

Ser Tyr Trp Met His
1 5
210> 21

{2y 17

212> PRT

<213> Mus musculus
<400> 21

Glu Ile Asp Pro Ser
1 5
Gly

19
13
PRT

Gly Gly Thr Thr Tyr Tyr Pro Asp Thr Met Lys
10 15

Glu Asn Tyr Gly Trp Phe Ala Tyr
10

Asp Ser Tyr Thr Tyr Tyr Asn Gln Lys Phe Arg
B L 15



<211> 16 <212> PRT <213> Mus nusculus <400> 64 Arg
Ser Ser Lys Ser Leu Leu Hi's Ser Tyr Asp Ile Thr Tyr
Leu Tyr 1 5 10 15 <210> 65 <211> 9 <212> PRT <213>
Mus nmuscul us <400> 65 Ala G n Asn Leu Qu Leu Pro Pro
Thr 1 5 <210> 66 <211> 10 <212> PRT <213> Mis

muscul us <400> 66 17 Ser Ala Ser Ser Ser Val Ser Tyr
Met Tyr 1 5 10 <210> 67 <211> 7 <212> PRT <213> Mis
muscul us <400> 67 Asp Thr Ser Asn Leu Ala Ser 1 5
X102 68 <211> 9 <212> PRT

21y 15

{212> PRT

<213> Mus musculus

400> 22

Ser Asn Leu Giy Asp Gly His Tyr Arg Phe Pro Ala Phe Pro Tyr
1 5 10 15
210> 23

QN> T

<212> PRT

<213> Mus musculus

<400> 23

Thr Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Leu GIn Phe Lys
1 5 10 15
Asp

210> 24

Q211> 15

<212> PRT

<213> Mus musculus

<400> 24

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

Q211> 5

<212> PRT

<213> Mus musculus

<400> 25

Asp Tyr Glu Met His

1 5

210> 26

CA DR

212> PRT

<213> Mus musculus

<400> 26 |



<213> Mus nusculus <400> 68 Gn A@n Trp Ser Ser Tyr
Pro Leu Thr 1 5 <210> 69 <211> 16 <212> PRT <213>
Mus nuscul us <400> 69 Lys Ser Ser G n Ser Leu Leu His
Ser Asp Ay Lys Thr Phe Leu Asn 1 5 10 15 <210> 70
<211> 7 <212> PRT <213> NUS muscul us <400> 70 Leu
Val Ser Arg Leu Asp Ser <210> 71 <211> 9 <212>

PRT < S ul, us OO Thr Hi s
Fie"”ﬁ%é%"g@‘rﬁﬁ}@@ P Thr &’foﬁ’ S %EBS 8e 512> PRT
1<213> Mus rfuscul us <400>1072
Gly

10> 27
211> 6

212> PRT

<213> Mus musculus

<400> 27

Phe Tyr Ser Tyr Thr Tyr

1 5

<210> 28

211> 5

<212> PRT

<213> Mus musculus

<400> 28

[le Asn Ala Met Asn

1 5

210> 29

211> 19

<212> PRT

<213> Mus musculus

<400> 29

Arg Ile Arg Ser Glu Ser Asn Asn Tyr Ala Thr Tyr Tyr Gly Asp Ser
i 5 10 15
Val Lys Asp

<210> 30

211> 8

{212> PRT

<213> Mus musculus

<4007 30

~ Giu Val Thr Thr Ser Phe Ala Tyr
-1 5

210> 3

211y 5

10



|

Arg Ser Ser Gn Ser Ile Val H's Ser Asn Ay Asn Thr
Tyr Leu Au 1 5 10 15 <210> 73 <211> 9 <212> PRT
<213> Mus nusculus <400> 73 Phe Gn Gy Ser H's Va
Pro Trp Thr 1 5 <210> 74 <211> 345 <212> DNA <213>
Artificial Sequence <220> <223> Muse-human chineric
anti body H chain <400> 74 caggtgcagc tggtggagtc
<#ggaﬂﬁtgag gt gaagaagc ctggggcctc agtgaaggtc 60
cctgcaagg cttctggata caccttcacc gactatgaaa tgcactgggt
{yeyalugseu!120 cct ggacaag ggcttgagtg gat gggagcet
<fh3 98f ccta aaactggtga tactgcctac 180 agtcagaagt
t caagggcag agtcacgatt accgcggacg aatccacgag cacagcctac
MZ&@”‘@@d@id@@ga gcagcct gag at ct gaggac acggccgt gt
tattactgtgc sgagattctac 300 tcctatactt actggggcca
«ﬂggagfcctg gtcaccgtct cctca 345 <210> 75 <211> 345
12> DNA <213> Artificial Sequence <220> <223>
{MWbust human chineric antibody H chain <400> 75
§pIgkgcage tggtggagtc tggagectgag gtgaagaagc ctggggectc
agt gaaggtc 60 19
(21%& Mus musculus

400> 32

Arg lie Arg Ser Lys Ser Asn Asn Tyr Ala lie Tyr Tyr Ala Asp Ser
[ 5 10 15

Val Lys Asp

210> 33

Q11> 12

<212> PRT

<213> Mus muscuius

<400> 33

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

210> 34

1> 5

212> PRT

<213> Mus musculus

<400> 34

Asp Tyr Ser Met His

1 ]

210> 35

QY 17

<212> PRT

<213> Mus musculus

<400> 35

Trp tle Asn Thr Glu Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15
Gly

11



tcctgcaagg cttctggata caccttcacc gactatgaaa tgcact gggt
gcgacaggcc 120 cctggacaag ggcttgagtg gat gggagct
cttgatccta aaactggtga tactgcctac 180 agtcagaagt
t caagggcag agtcacgctg accgcggacg aatccacgag cacagcctac
240 atggagctga gcagcctgag atctgaggac acggccgt gt
attactgtac aagattctac 300 tcctatactt actggggcca
gggaaccctg gtcaccgtct cctca 345 <210> 76 <211> 345
<212> DNA <213> Artificial Sequence <220> <223>
{¥Busdt human chineric antibody H chain <400> 76
<Qaggbgcagce tggtggagtc tggagct gag gt gaagaagc ctggggectc
ag%ga%ggtc 60 tcctgcaagg cttctggata caccttcacc
<@ tg%gaaa t gcact gggt gcgacaggcc 120 cctggacaag
{ggct mgagisguigat gggagct cttgatccta aaactggtga tactgcctac
<é§$ @gtcagaagt t caagggcag agtcacgctg accgcggaca
c%acgag cacagcctac 240 atggagctga gcagcctgag
Lemt Brgaggac acggccgtgt attactgtac aagattctac 300
tcctatactt actggggcca gggaaccctg gtcaccgtct cctca 345
<210> 77 <211> 345 <212> DNA <213> Artificial
2Pyu¥nce <220> <223> Mouse- human chineric antibody H
¢gai iy <400> 77 caggtgcagc tggtggagtc tggagctgag
g%gaa aagc ctggggcctc agtgaaggtc 60 tcctgcaagg
2 %c?ﬁgata caccttcacc gactatgaaa tgcactgggt gcgacaggcc

<2120 mMweaiuggagaag ggcttgagtg gat gggagct cttgatccta
<4ag,a%ggtga tactgcctac 180 agtcagaagt tcaagggcag

adt cacgctg accgcggaca aat ccacgag cacagcctac 240
Asatidgdge Togm Hic Agre dtpgis Bitrclygaggaser adgdec gy gteat t act gt ac
1 aagattctacz300 tcctatactf; actggggcca gqgaaccctg
<2%5p%&cgtct cctca . 345 :

211> 14

212> PRT

{213> Mus musculus

<400> 38

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

1 5 10

<210> 39

211> 16

212> PRT

<213> Mus musculus

<400> 39

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

iy 7

<212> PRT

<213> Mus musculus

<400> 40

Leu Val Sér Lys Leu Asp Ser

1 5

12



<210> 78 <211> 345 <212> DNA <213> Artificial
Sequence <220> 20 <223> Mouse-human chi neri c anti body
H chain <400> 78 caggtgcagc tggtgcagtc tggagctgag
gt gaagaagc ctggggcctc agtgaaggtc 60 tcctgcaagg
cttctggata caccttcacc gactatgaaa tgcactgggt gcgacaggcc
120 cctggacaag ggcttgagtg gatgggagct cttgatccta
<§ cépgtga tactgcctac 180 agtcagaagt tcaagggcag
g?c cgctg accgcggacg aatccacgag cacagcctac 240
{Zatyghgct ga gcagcctgag at ct gaggac acggccgtgt attactgtac
(ARgaggctac 300 tcctatactt actggggcca gggaaccctg
:ﬂtcaccgtct cctca 345 <210> 79 <211> 345 <212> DNA
<2APn Muspypustliei al Sequence <220> <223> Mouse- human
<4 mpric antibody H chain <400> 79 caggtgcagc
t ggt gcagt c t ggagct gag gt gaagaagc ct ggggcctc agt gaaggtc
“ng"t Egﬁbgébgh%fﬂhkﬁbgﬂa caccttcacc gact at gaaa
1 tgcact gggt 5gcgacaggcc 120 cctggacaag ggcttgagtg
<2g§;g§gagct cttgatccta aaactggtga tactgcctac 180
t cagaagt tcaagggcag agtcacgctg accgcggaca aatccacgag
{2tkcafcct ac 240 atggagctga gcagcctgag atct gaggac
QPS00Ge0t gt attactgtac aagattctac 300 tcctatactt
act ggggcca gggaaccctg gtcaccgtct cctca 345 <210> 80
2L s msculu12> DNA <213> Artificial Sequence

<400> 42

Lys Ala Ser GIn Asp Ile Asn Asn Tyr Leu Ser

1 5 10

<2107 43

211> 7

<212> PRT

<213> Mus musculus

<400> 43

Arg Ala Asn Arg Leu Val Asp

1 5

210> 44

211> 10

<212 PRT

<213> Mus musculus

<400> 44

Leu GIn Cys Asp Glu Phe Pro Pro Trp Thr

1 5 10

210> 45

211> 186

{212> PRT

<213> Mus musculus

400> 45

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

13-



<220> <223> Mouse-human chineric anti body H chain
<400> 80 caggtgcagc.tggtgcagtc tggagctgag gtgaagaagc
ct ggggcctc agtgaaggtc 60 tcctgcaagg cttctggata
caccttcacc gactatgaaa tgcactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggagct cttgatccta aaactggtga
tactgcctac 180 agtcagaagt tcaagggcag agtcacgctg
< i g ggaca aatccacgag cacagcctac 240 atggagctga
@ agtctgac atctgaggac acggccgtgt attactgtac aagattctac
<{B@® PRTcctatactt actggggcca gggaaccctg gtcaccgtct cctca
1% n2d Q3 'ﬁ% <211> 115 21 <212> PRT <213> Artifici al
equence 0> <223> Mouse- human chinmeric anti body H

<49Pni # <400> 81 Gn Val Gn Leu Val Qu Ser Ay Al a

Ly@w\@L ¥ Srb¥pe K50 Gy Ala 1 5 10 15 Ser Val Lys
Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asp Tyr 20

25 30 Gu et His Trp Val Arg Gn Ala Pro dy Gn Ay

heu A u Trp Met 35 40 45 Ay Ala Leu Asp Pro Lys Thr

<2ﬂ>y p Thr Ala Tyr Ser G n Lys Phe 50 55 60 Lys dy
al Thr Ile Thr Ala Asp A u Ser Thr Ser Thr Al a

<ZT%r PRG5 70 75 80 Met Qu Leu Ser Ser Leu Arg Ser Qu

r Val Tyr Tyr Cys 85 90 95 Ala Arg Phe Tyr
<22®D MIUQ mu%w &I'yr Trp Ay Gn @y Thr Leu Val Thr 100
<4495 41710

Ser GIn Ser Thr His Val Pro Trp Thr
1 ' 5

210> 48

211> 16

<212> PRT

<213> Mus musculus

<400> 48

Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly [le Thr Tyr Leu Tyr
1 5 10 15
<210> 49

Qi 1

<212> PRT

<213> Mus musculus

<400> 49

GIn Met Ser Asn Leu Ala Ser

1 5

<210> 50

Q11> 9

212> PRT |

€213> Mus musculus

<400> 50

Ala GIn Asn Leu Glu Leu Pro Tyr Thr
1 5

<210> 51

211> 1

14




Val Ser Ser 115 <210> 82 <211> 115 <212> PRT <213>
Artificial Sequence <220> <223> Mouse-hunman chineric
anti body H chain <400> 82 Gn Val Gn Leu Val A u Ser
Gy Ala du Vval Lys Lys Pro Ay Ala 1 5 10 15 Ser
Val Lys Val Ser Cys Lys Ala Ser @y Tyr Thr Phe Thr
Asp Tyr 20 25 30 Qu Met His Trp Val Arg Gn Ala Pro

<gy %}n Ay Leu Au Trp Met 35 40 45 Ay Ala Leu Asp
6 [§s Thr Gy Asp Thr Ala Tyr Ser Gn Lys Phe 50 55
<{BO> B hussul@sy Arg Val Thr Leu Thr Ala Asp Qu Ser Thr
<4§95 gpr Ala Tyr 65 70 75 80 Mt GQu Leu Ser Ser Leu
Ar er Qu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Thr
Lysr & 2Fdpe GityrAssdiie Ty LihAsiTyre Trep Gy G n Ay Thr Leu
tVval Thr 100 105 110 Val ;per Ser 115 <210> 83 <211>
<21]05 52<212> PRT <213> Artificial Sequence <220>

21y 1

{212> PRT

<213> Mus musculus

<400> 52

Tyr Thr Ser Thr Leu GIn Pro

1 5

210> 53

1> 9

<212> PRT

<213> Mus musculus

<400> 53

Leu GIn Tyr Asp Asn Leu Pro Arg Thr
1 5,

210> 54

1y 1

<212> PRT

<213> Mus musculus

<400> 54

Arg Ala Ser His Ser |le Ser Asn Phe Leu His
1 5 16
<210> 55

@iy 1

<212> PRT

<213> Mus musculus

400> 55

Tyr Ala Ser GlIn Ser |le Ser

1 5

<210> 56

211> 9

212> PRT

15



<223> Mouse- human chineric anti body H chain <400> 83
GnVal Gn Leu Val Au-Ser Ay Ala Qu Val Lys Lys
Pro dy Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys
Ala Ser Ay Tyr Thr Phe Thr Asp Tyr 20 25 30 du Mt
Hs Trp Val Arg Gn Ala Pro Gy Gn Ay Leu Qu Trp
Met 35 40 45 Gy Ala Leu Asp Pro Lys Thr Ay Asp Thr

Ser G n Lys Phe 50 55 60 Lys Gy Arg Val Thr
<{\Ié€ ;?L# MRAFY UAsp Lys Ser Thr Ser Thr Ala Tyr 65 70 75

{80> Mat G u Leu Ser Ser Leu Arg Ser Au Asp Thr Al a
r Thr Arg Phe Tyr Ser Tyr Thr
q{aé‘“ il @y"%ﬁ"é‘?&%gﬁ?ﬁeu val Thr 100 105 110 Val
ISer Ser 11% <210> 84 <211> 115 <212> PRT <213>
ApY i 64 cial Sequence <220> 23 <223> Mbuse- human
chineric antibody H chain <400> 84 Gn Val Gn Leu
@V Hu Sser @y Ala Qu Vval Lys Lys Pro Ay Ala 1 5

<40 1Bt Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr

‘ hr Asp Tyr 20 25 30 Gu Met His Trp Val Arg Gn
QAIB@;P Lﬁ GndyLeu Ju Trp Met

<400> 57

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

iy 71

<212> PRT

<213> Mus musculus

<400> 58

Gly Ala Ser Asn Val Glu Ser

1 5

<210> 59

21y 9

{212 PRT

<213> Mus musculus

<400> 5%

Gln Gin Ser Arg Lys Val Pro Tyr Thr
1 5

210> 60

L1y 9

<212> PRT

<213> Mus musculus

<400> 60

Ser Gin Asn Thr His Val Pro Pro Thr
1 5

210> 61

211> 16

212> PRT

{213> Mus musculus

16



35 40 45 Ay Ala Leu Asp Pro Lys Thr Ay Asp Thr Ala
Tyr Ser Gn Lys Phe 50 55 60 Lys Ay Arg Val Thr Leu
Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75 80
Met GQu Leu Ser Ser Leu Thr Ser GQu Asp Thr Al a Val
Tyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr Thr Tyr
Trp Gly Gn @y Thr Leu Val Thr 100 105 110 Val Ser
< @g <210> 85 <211> 115 <212> PRT <213>

C|al Sequence <220> <223> Mouse-human- chi nmeric
Lyan&elrbhdy.mschahm Lewc4 D0 Ser88nGE Iy MalTh@'mr u.em AMal G n Ser
1Ay Ala @y Val LysLyst P dy Aa 10 15 Ser
Val Lys Val Ser Cys Lys a Ser Ay Tyr %hr Phe Thr
<2 6I%r 20 25 30 du Met His Trp Val Arg Gn Ala Pro

HyY Bn dy Leu Gu Trp Met 35 40 45 Ay Ala Leu Asp

<2(F£€?o ll.@?s Thr Ay Asp Thr Ala Tyr Ser G n Lys Phe 50 55
s Ay Arg Val Thr Leu Thr Ala Asp A u Ser Thr

{2%8r MbrmudbidusTyr 65 70 75 80 Met A u Leu Ser Ser Leu

<4ﬁ\§>g éer G u Asp Thr Ala Val Tyr Tyr Cys 24 85 90 95

Trp Met Ser Asn Leu Ata Ser

1 5

210> 63

Q211> 9

{212> PRT

<213> Mus musculus

<400> 63

Met GIn His Ile Glu Tyr Pro Phe Thr

1 5

210> 64

211> 186

<212> PRT

213> Mus musculus

<400> 64

Arg Ser Ser Lys Ser Leu Leu His Ser Tyr Asp lle Thr Tyr Leu Tyr

1 5 10 15

<210> 65

211> 9

212> PRT

<213> Mus musculus

<400> 65

Ala Gin Asn Leu Glu Leu Pro Pro Thr

1 | 5

<218> 66

211> 10

<212> PRY

<213> Mus musculus

{400> 66

17



Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Ay Gn Gy Thr
Leu Val Thr 100 105 110 Val Ser Ser 115 <210> 86
<211> 115 <212> PRT <213> Artificial Sequence <220>
<223> Mouse- human chineric anti body H chain <400> 86
Gn Vai Gn Leu Val Gn Ser Ay Ala Au Val Lys Lys
Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys

Al er Ay Tyr Thr_Phe Thr Asp Tyr 20 25 30 du Met
Se}[“@a%% 3\9'5|3”A¥@' N %P8 Gy Gn Ay Leu Gu Trp
TMet 35 40545 Gy Ala LeuttAsp Pro Lys Thr Gy Asp Thr
<2%9 Jyr Ser Gn Lys Phe 50 55 60 Lys Ay Arg Val Thr

LeEu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65 70 75
3 ™et du Leu Ser Ser Leu Arg Ser Au Asp Thr Al a
oya) dpyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser Tyr Thr

Q}ﬁ Trp Ay Gn dy Thr Leu Val Thr 100 105 110 \Val
G MgrmugqBus <210> 87 <211> 115 <212> PRT <213>

<480t i g7 ci al Sequence
Asp Thr Ser Asn Leu Ala Ser

1 5

<210> 68

2Hy 9

<212> PRT

<213> Mus musculus

<400> 68

Gln GIn Trp Ser Ser Tyr Pro Leu Thr

1 5

216> 69

211> 16
<212> PRT

<213> Mus musculus

<400> 69

Lys Ser Ser Gln Ser Leu Leu His Ser Asp Gly Lys Thr Phe Leu Asn
1 5 10 15
<210> 170

CARD I

<212> PRT

<213> Mus musculus

<400> 70

Leu Val Ser Arg Leu Asp Ser

1 5

10y 1M

<11y 9

212> PRT

<213> Mus muscuius
<4005 71
Cys GIn Gly Thr His Phe Pro Arg Thr

18



<220> <223> Mouse-human chineric anti body H chain
<400> 87 G n Val Gn Leu Val Gn Ser Gy Ala du Val
Lys Lys Pro Ay Ala 25 1 5 10 15 Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asp Tyr 20 25 30
GQu Met His Trp Val Arg Gn Ala Pro Ay Gn Gy Leu
GQu Trp Met 35 40 45 Ay Ala Leu Asp Pro Lys Thr Ay
1Asp Thr Ala Tyr Ser Gn Lys Phe 50 55 60 Lys Gy Arg
Val Thr Led Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
<BB 7 75 80 Mt du Leu Ser Ser Leu Thr Ser du Asp

<i|[ @na Val Tyr Tyr Cys 85 90 95 Thr Arg Phe Tyr Ser
r r Tyr Trp Ay Gn Gy Thr Leu Val Thr 100 105

<120 PR¥al Ser Ser 115 <210> 88 <211> 336 <212> DNA

TIP3 sARLEfiLel al Sequence  <220> <223> Mbuse- human
chineric antibody L chain <400> 88 gatgttgtga

<4P?facf2cagtc tccactctcc ctgccecgtca cccctggaga gccggectcc

Ar@Ger BEIGCF BOC A O ICHATSGaNAARG sk T 15REBPLART O
: gaaacacctastttacattgg 120, tacctgcaga agccagggca
gtctccacagctcctgatct at a%Pagtttc caaccg ftt 180

{28@t gggt cc ctgacaggtt cagtggcagt ggatcaggca cagattttac
(Pt gpaaat ¢ 240

<212> PRT

<213> Mus musculus

400> 73

Phe GIn Gly Ser His Val Pro Trp Thr

1 5

210> 74

211> 345

<212> DNA

<213> Artificial Sequence

<2207

{223> Mouse-human chimeric antibody H chain

<400> 74

caggtgcage tggtggagtc tggagctgag gtegaagaage ctgpeggectc agtegaaggtce 60
tcctgeaageg cttctgrata caccttcacc gactatgaaa tgcactgeet gegacagece 120
cctggacaag ggcttgagty gatggeagct cttgatccta aaactggtga tactgectac 180
agicagaagt tcaagggcag agtcacgatt accgeggacg aatccacgag cacagectac 240
atggagctea geagectgag atctgageac acggecgtgt attactgtge gagattctac 300
tcctatactt actgggecca geggaaccctg gtcacegtet cctea 345
210> 75

211> 345

<212> DNA

213> Artificial Sequence

{220>

223> Mouse-human chimeric antibody H chain

<400> 75

cagegtgcage tggtgpagtc tgeagctgag gtgaagaage ctggegccic agtgaaggte - 60

19




agcagagt gg aggctgagga tgttggggtt tattactgct ctcaaaatac

acatgttcct 300 cctacgtttg gccaggggac caagctggag

atcaaa 336 <210> 89 <211> 112 <212> PRT <213>

Artificial Sequence <220> <223> Muse-human chineric

antibody L chain <400> 89 Asp Val Val Met Thr G n Ser

Pro Leu Ser Leu Pro Val Thr Pro dy 26 15 10 15 Qu
s Arg Ser Ser. G.n Ser Leu Val

tPlEo Alaée[ I‘!e Se C}/

g€ aegs o I ogntaghroc IarFt ey NG TH Aet Rt SGAGAEECT, pl By

cd_tegncﬁgngéﬁyﬁa?rgOgaC&Zggaﬁtnct$ﬁtcct35aa49tgégapfa®tgl@bﬂacLeulaloeu
r I n e y Va r o 55

Ll D R R g R R SRS R L g

atERAEC [a8USdages tpdea tcbBEm0 ABE@OtetSutacketic\ika B tac Al a308 u

thefraMal VAl gel¥dccddl et G e 28" Asn 85 90 95 hr
|saVa a%%ﬁgPro% ccgﬁegG g%qn“gag Thr Lys Leu G?%-

<2| e T_ﬁys 100 105 110  <210% 90 <211> 16 <2125 PRT
{4L3ms5Arti ficial Sequence <220> <223> nutant anti body

<2lr2>‘ch[§”ﬂn <400> 90

213> Artificial Sequence

{2202

<223> Mouse-human chimeric antibody H chain

<400> 76 ‘

caggtgcage tegtggagtc itgeagcteag gtgaagaage ctmegecctc agtgaagete 60
tcctgeaage cttetggata caccttcace gactatgaaa tgcactgeget gegacaggce 120
cctggacaag ggcttgagte gatgegaget cttgatccia aaactggtga tactgcctac 180
agtcagaagt tcaagggcag agicacgcig accgeggaca aatccacgag cacagectac 240
atgeagctga geagectgag atctgagpac acggecgtgt attactgtac aagattctac 300
tcctatactt actgggeeca gggaaccctg gleaccgtct ceotca 345
10> 17

211> 345

{212> DNA

213> Artificial Sequence

{2200

<223> Mouse-human chimeric antibody H chain

<400> 77

caggtgcage tgetegagtc tggagctgag gtgaagaage ctggggectc agtgaaggtc 60
tcctgcaagg ctictggata caccticacc gactatgaaa tgcactgggt gegacaggcc 120
cctggacaag gecttgagte gatgggaget citgatccta aaactggtga tactgectac 180
agtcagaagt tcaagggcag agtcacgctg accgeggaca aatccacgag cacagectac 240
atggagctga geagectgac atctgageac acggccgtgt attactgtac aagattctac 30c
tcctatactt actggegcca gggaacccte gitcaccgtct cotea 345
210> 78

Q211> 345

{212> DNA

213> Artificial Sequence

{220

20



Leu Val

Arg Ser Ser G n Ser
<210> 91 <211>

Tyr Leu Hs 1 5 10 15
<213> Artificial Sequence
L chain <400> 91 Arg Ser Ser

Asn Asp Asn Thr Tyr Leu Hi s
<212> PRT <213> Artificial

%523@gnutant chain

pe Lé’ﬂ?

<M0A078l5 <210> 93 <211> 16
C < > < nt ant.i bod

cagUERC fogs 2t 1o re i TR AR el ol

terygcaagguc i keeath Gcqcds gacPak@aaadticactaggt

cctggacaag ggctteapte patgegaget cttgatcecta aaactggtga

G n Ser
15 10 15

agicagaagt tcaagggcag agicacgetg accgeggacg aatccacgag
atggagctga geagectgag atcigagpac acggecgtgt attactgtac
tcctatactt actgegecca geegaaccctg gtcaccgtet cctea
210> 79

211> 345

<212> DNA

<213> Artificial Sequence

{2207
223>
<400> 79

caggtgeage tggigcagtc tgeagctgag gtgaagaage ctggeeccte
tcctgeaagg cttctggata caccttcace gactatgaaa tgecactgegt

Mouse-human chimeric antibody H chain

cctggacaag ggettgagtg gatgggaget cttgatccta aaactggtga
agtcagaagt tcaagggeag agfcacgetg accegcggaca aatccacgag
atggagctga geagectgag atctgaggac acggecgtgt attactgtac
tcctatactt actggggcca gggaaccetg gtcaccgtet ccica
<210> 80

211> 345

<212> DNA

<213> Artificial Sequence

(220>
{223
<400> 80

caggtgeage tggtgeagic tggagcigag gtgaagaage

Mouse—human chimeric antibody H chain

ctegegeccte
tgcactgegt
aaactggtea

tcctgecaagg ctictggata caccttcace gactatgaaa

cctgeacaag gegctigagty gatgggaget citgatecia
agtcagaagt tcaagggcag agtcacgetg accegcgraca aatccacgag
atggagctga geagectgac atctgaggac acggccgtgt attactgtac
tectatactt actgggecca gggaaccctg gteaccgtet cetea
210> 81

211> 115

21

Leu Val

Sequence
nti bod <400> 92 Arg Ser
I'"‘W%aééhd;&%c@’ﬂ Asn Thr Tyr Leu His 1°
<212> PRT <213> A«tlflClaI

H s Ser Asn Ala Asn Thr

16 <212> PRT

<220> <223> nutant anti body
Hi s Ser

<210> 92 <211>

<220> 27
Ser

S0P 3
gegacaggce
tactgcctac
cacagcctac

aagatictac

agigaaggtc
gcgacaggcc
tactgcctac
cacagcctac

aagattctac

agtgaaggtc
gcgacagece
tactgcctac
cacagectac

aagattctac

3£Thr

120
180
240
300
345

60
120
180
240
300
345

60
120
180
240
300
345



<211> 16 <212> PRT <213> Artificial Sequence <220>
<223> nmutant antibody L chain <400> 94 Arg Ser Ser
Gn Ser Leu Val H's Ser Asn His Asn Thr Tyr Leu His 1
5 10 15 <210> 95 <211> 16 <212> PRT <213> Artificial
Sequence <220> <223> mutant antibody L chain <400>
95 Arg Ser Ser G n Ser Leu Val H's Ser Asn Asn Asn Thr
<Y, b Hs 1510 15 <210> 96 <211> 16 <212> PRT
<213> Artificial Sequence <220> 28 <223> nut ant
<248 i btdl§icialcheaivence <400> 96 Arg Ser Ser G n Ser Leu Val
<$@§ Ser Asn Thr Asn Thr Tyr Leu His 15 10 15 <210>
9

<211> 16 <212> PRT <213> Artificial Sequence
<223> Mouse-human chimeric antibody H chain

<400> 81
GIn Val GIn Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Vai Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Ala Leu Asp Pro Lys Thr Gly Asp Thr Afa Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 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
11> 115
<212> PRT
<213> Artificial Sequence
{2207
<223 Mouse-human chimeric antibody H chain
<400> 82
Gln Val Gin Leu Val Giu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Met
35 ' 40 45
Gly Ala Leu Asp Pro Lys Thr Giy Asp Thr Ala Tyr Ser Gln Lys Phe
50 , 55 60

22



<220> <223> nutant anti body L chain <400> 97 Arg Ser
Ser Gn Ser Leu Val Hs Ser Asn G n Asn Thr Tyr Leu
His 15 10 15 <210> 98 <211> 16 <212> PRT <213>
Artificial Sequence <220> <223> nutant antibody L
chain <400> 98 Arg Ser Ser G n Ser Leu Val His Ser
Asn lie Asn Thr Tyr Leu Hs 15 10 15 <210> 99 <211>

1 21 PRT <213> Artifjcial Sequence <220> <223>
Lyﬁﬁﬁ'é?irgiﬁ{ iTEBbflu ihrcﬁg &sp @Afo%i g@ AF J"Séta S8 Gin Ser
65Leu Val His S@ Asn Lys Asn fBhr Tyr Leu Hig0 1 5 10 15

WAL L5 1 AR B UL

Seqguence > it ant anti body’ L
<400> 100 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> 83
211> 115
{212> PRT
<213> Artificial Sequence
<2207
<223> Mouse-human chimeric antibedy H chain
<400> 83
Gln Val GIn Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Glu Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45
Gly Ala Lev Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Arg Val Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg 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> 84
211> 115
212> PRT
<213> Artificial Sequence
220>
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Arg Ser Ser Gn Ser Leu Val H's Ser Asn Leu Asn Thr
Tyr Leu Hs 1 5 10 15 <210> 101 <211> 16 <212> PRT
<213> Artificial Sequence <220> <223> nutant anti body
L chain <400> 101 Arg Ser Ser A n Ser Leu Val H's Ser
Asn Ser Asn Thr Tyr Leu Hs 1 5 10 15 <210> 102
<211> 16 <212> PRT <213> Artificial Sequence <220>
3> mutant anti body L chain <400> 102 Arg Ser Ser
< % @EP&Lgﬁ"V§W“HWéa POUXShCRAIp Asn Thr Tyr Leu His 1
{80410845 <210> 103 <211> 16 <212> PRT <213>

Arg i fd ci €n,.<2202 < > tant .anti body L
mgﬂgﬂﬁhﬁégkggP%gEQ%}8”35% é@r%éﬁﬁsggF%Egﬁ?bﬁﬂaHis Ser
VAsn Tyr Asd Thr Tyr Leu Hi 1 5 10 15 1§210> 104
Sev Akl 1yd@al ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25 30
G!u Met His Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
Gly Aila Leu Asp Pro Lys Thr Gly Asp Thr Ala Tyr Ser Gln Lys Phe
50 55 60
Lys Gly Arg Va! 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> 835
211> 115
{212> PRT
<213> Artificial Sequence
220>
<223> Mouse~human chimeric antibody H chain
<400> 85
Gin Val Gin Leu Val GlIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 ' 30
Glu Met His Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 49 45
Gly 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 Ala Asp Glu Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
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<212> PRT <213> Artificial Sequence <220> 30 <223>
mut ant anti body L chain <400> 104 Arg Ser Ser G n Ser
Leu Val H's Ser Asn Arg Asn Thr Tyr Leu His 1 5 10 15
<210> 105 <211> 16 <212> PRT <213> Artificial
Sequence <220> <223> mutant antibody L chain <400>
105 Arg Ser Ser G n Ser Leu Val H's Ser Asn Val Asn
Thr Tyr Leu His 1 5 10 15 <210> 106 <211> 16 <212>
PRT <213> Artificial Sequéhce <220> <223> nutant
TrankrightodyTyk Sehdiyn Thi<4@O0FrplOG @IngGIPeThr 3G V@ mhSer Leu
Val Hisligr Asn Pro AsgsThr Tyr Leu qlﬁ 1510 15
<210> 107 <211> 112 < ﬁ2> PRT <213> APtificial
Vadelpuicitce <220>

11%

<210> 86
21> Nns
<212> PRT
<213> Artificial Sequence
220>
<223> Mouse-human chimeric antibody H chain
<400> 86
Gin Val GIn Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30
Giu Met His Trp Val Arg GIn 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 GlIn 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 Gfu Asp Thr Ala Val Tyr Tyr Cys
85 90 85
Thr Arg Phe Tyr Ser Tyr Thr Tyr Trp Gly GIn Gly Thr Leu Val Thr
100 105 110
Vai Ser Ser
115
{210, 87
<211 115
<212> PRT
213> Artificial Sequence
<2207 ,
<223> Mouse-human chimeric antibody H chain
<400> 87

_ Gln Val Gin Leu Val Gln Ser Gly Ala Glu Va! Lys Lys Pro Gly Ala

25.




<223> nutant antibody L chain <400> 107 Asp Val Val
Met Thr G n Ser Pro Leu Ser Leu Pro vVal Thr Pro Ay 1
510 15 Gu Pro Ala Ser Ile Ser Cys Arg Ser Ser G n
Ser Leu Val His Ser 20 25 30 Asn Ala Asn Thr Tyr Leu
Hs Trp Tyr Leu Gn Lys Pro Gy Gn Ser 35 40 45 Pro
Gn Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Ay
]Val Pro 31 50 55 60 Asp, Arg Phe Ser G)é Ser Ay Ser
Gy Thr Asp Phe Thr Leu LY Tie 65 70 78 80 Ser Arg
Sevallal Gys VAl 8eGCys BspaMaler@ly Mal ThFyphe TYF Ay SyiSer G n
Asn 85 95 Thr His é/@l Pro Pro ThrsOPhe Gy Gn dy
Thr Lys Leu Qu lie Lys 100 105 110""<210> 108 <211>
GlgMet Hip Tpp VPRKFKQUFGM&AI’WOI fliyclal Gl Beguéhe drp #&20> <223>
mut ang; antibody L chpin <400> 10§ Asp Val Val Met Thr
Gn Ser Pro Leu Ser Leu Pro Val Thr Pro dy 15 10 15
GlygAla peg Asp Broskys Threblgedspdhs Magysder bt L RheSer Leu
Vagg H's Ser 20 255 30 Asn Asp Agn Thr Tyr Leu His Trp

' Lys Pro, d i r354045ProGnLeu
Lyaif{ﬂy PrE vl InilE Uimedso ol % wghpﬁsr &5 4% Pva pro
70

80
Met Giu 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 GIy Thr Leu Val Thr
100 105 110

Val Ser Ser

115
<210> 83
211> 336
<212> DNA
<213> Artificial Sequence
220>
<223> Mouse-human chimeric antibody L chain
<400> 88
gatgttgtga tgactcagtc tccactctce cteccegtea cccetggaga gocggectcee 60

atctcctgea gatctagtca gagecttgta cacagtaatg gaaacaccta tttacattge 120
tacctgcaga agccageggea gtctccacag ctectgatect ataaagtttc caaccgatit 180
tctggeetce ctgacaggtt cagtegeagt ggatcaggca cagattttac actgaaaatc 240
agcagagtpg aggcetgagga tgttggeett tattactget ctcaaaatac acatgticct 300
cctacgtttg gecageggac caagctggag atcaaa 336
<210> 89

211> 112

<212> PRT

<213> Artificial Sequence

{2205

<223> Mouse-human chimeric antibody L chain

<400> 8%

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Giy
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50 55 60 Asp Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp
Phe Thr Leu Lys lie 65 70 75 80 Ser Arg Val Gu Al a
Gu Asp Val Ay Val Tyr Tyr Cys Ser G n Asn 85 90 95
Thr His Val Pro Pro Thr Phe Gy G n @y Thr Lys Leu
GQu lle Lys 100 105 110 <210> 109 <211> 112 <212>
PRT <213> Artificial Sequence <220> <223> nutant
]anti body L chain <400> 109 Asp Val Val Met Thr G n
Ser Pro Lel Ser Leu Pro VAl Thr Pro Gy '°32 1 5 10 15
GI@ RroPrle SAF diSeer LyeAReberCya @mgSePaleu RN HE BeSer Leu
Val His Z@er 20 25 30 n du Asn Thr, . Tyr Leu His Trp
Tyr Leu G n Lys Pro Ay Gn Ser 35 498 45 Pro G n Leu
Asngiiy1Ase Ty Ty yeu Wid TPefyrAsey QinglyPHeo Sdy GG $eNai Pro
50 55560 Asp Arg Phg Ser Gy Ser y Ser Gy Thr Asp
Phe Thr Leu L¥slie 65 70 75 80 er Arg Vai Qu Ala
PreyGn Agp Lew)! IeTyr tag VapyserThgn ogsPhecser Giih VASRr@s5 90 95
Thao His Val Pro o Thr Phe AypG n Gy Thr Lys Leu
ass Mg o€ sEY Ry 300630814 Thr e D pha Thr Tantys 112

65 70 75 80

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

85 90 95
Thr His Val Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 90

2> 18

<212> PRT

<218> Artificial Sequence

<220>

<223> mutant antibody L chain

<400> 90

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

1 5 10 15 '

<210> 91

211> 16

<212> PRT

213> Artificial Sequence

<2205

<223> mutant antibody L chain

<400> 91 | |

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

1 5 10 15

Q10> 92 '

211> 16

<212> PRT

213> Artificial Sequence

{2200
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<212> PRT <213> Artificial Sequence <220> <223>

mut ant anti body L chain <400> 110 Asp Val Val Met Thr
Gn Ser Pro Leu Ser Leu Pro Val Thr Pro Ay 1 5 10 15
Gu Pro Ala Ser Ile Ser Cys Arg Ser Ser G n Ser Leu
Vai His Ser 20 25 30 Asn Phe Asn Thr Tyr Leu Hs Trp
Tyr Leu Gn Lys Pro Gy Gn Ser 35 40 45 Pro G n Leu

| l,e Tyr..Lys Val .Ser Asn Arg Phe Ser Gy Val Pro
<%8}15%Uté'bt X'Kéﬁ)&r"g“ ® Ser Ay Ser Ay Ser Ay Thr Asp
$Pfe Thr Leu Lys Ile 65 70 75 80 Ser Arg Vai Qu Al a
I TVEe, T s in Asn.85 90 95
m%‘hérérﬁl%nsJ C\\@ISe rl%u g?JoHﬁ%EerPﬁ{g @('yASE'efﬁ?rgyg Lﬁllrﬂiiys Leu
'Qu lie Lyd 100 105 110 1&210> 111 <2115 112 33 <212>
b §213> Artificial Sequence <220> <223> nutant
<2%§i body L chain <400> 111 Asp Val Val Met Thr G n
t Pro Leu Ser Leu Pro val Thr Pro @Ay 15 10 15
{2@u mT10 Ala Ser |lie Ser Cys Arg Ser Ser G n Ser Leu

(2\(?; A—r]itTc’fi‘cSFarl 52e%)ue2n§e 30 .

<2207

<223> mutant antibody L chain

<400> 93

Arg Ser Ser GlIn Ser Leu Val His Ser Asn Phe Asn Thr Tyr Leu His
1 5 10 - 15
210> 94

211> 16

212> PRT

<{213> Artificial Sequence

<2207

<223> mutant antibody L chain

<400> 94

Arg Ser Ser GlIn Ser Leu Val His Ser Asn His Asn Thr Tyr Leu His
1 - 5 10 15
<2105 95

211> 16

{212> PRT

<213> Artificial Sequence

{2207

<223> mutant antibody L chain

<400> 95

Arg Ser Ser GlIn Ser Leu Val His Ser Asn Asn Asn Thr Tyr Leu His
1 5 10 15
<210> 96

211> 18

<212> PRT

{213> Artificial Sequence

2209

28



Asn H's Asn Thr Tyr Leu His Trp Tyr Leu G n Lys Pro
Ay Gn Ser 35 40 45 Pro Gn Leu Leu Ile Tyr Lys Val
Ser Asn Arg Phe Ser Gy Val Pro 50 55 60 Asp Arg Phe
Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Leu Lys lie
65 70 75 80 Ser Arg Val GQu Ala GQu Asp Val Gy Val
Tyr Tyr Cys Ser G n Asn 85 90 95 Thr His Val Pro Pro
Thr Lys Leu Qu Ile Lys 100 105

Phe Ay G n
Q}% mlﬂiﬁfogkltﬂ%’vézﬁasnllz <212> PRT <213> Artificial
Bpudihce <220> <223> nutant antibody L chain <400>

1 I T u . Ser,.Leu Pro
Ar\%% i WP setty T TR B ps Bl Tl or
1Cys Arg Serd Ser Gn Ser L&U Val His Ser 130 25 30 Asn
Q%y fsn Thr Tyr Leu His Trp Tyr Leu G n Lys Pro Gy

n Ser 35 40 45 Pro G n Leu Leu Ile Tyr Lys Val Ser
<2A§>n Wg Phe Ser Gy Val Pro 50 55 60 Asp Arg Phe Ser
2By Bar Gly Ser Gy Thr Asp Phe Thr Leu Lys Ile 65 70

I A qr VaI Gu Ala Gu Asp Val dy Val Tyr
zr% %}é & WO 85 90 05 Thr Hs Val Pro Pro Thr
<2Phe Ay Gn Ay Thr Lys Leu Gu lle Lys

<223> mutant antibody L chain

<400> 97

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

211> 16

<212> PRT

{2138> Artificial Sequence

<2205

<223> mutant antibody L chain

<400> 98

Arg Ser Ser Gln Ser Leu Val His Ser Asn lle Asn Thr Tyr Leu His
1 5 0 15
<210> 99

<211> 16

<212> PRT

213> Artificial Sequence

{2200

<223> mutant antibody L chain

<400> 99

Arg Ser Ser GlIn Ser Leu Val His Ser Asn Lys Asn Thr- Tyr Leu His
1 5 10 15
210> 100 |

211> 16

<212> PRT

213> Artificial Sequence

<2203 '

29



100 105 110 <210> 113 <211> 112 <212> PRT <213>
Artificial Sequence <220> <223> nmutant anti body L
chain <400> 113 Asp Val Val Met Thr G n Ser Pro Leu
Ser Leu Pro Val Thr Pro dy 15 10 15 du Pro Al a
Ser Ile Ser Cys Arg Ser Ser G n Ser Leu Val H's Ser 20
25 30 Asn Thr Asn Thr Tyr Leu His Trp Tyr Leu G n Lys

o Ay Gn.Ser 35 40 45 Pro Gn Leu Leu Ile Tyr Lys
<2@§3 @b‘%"%’ﬂ'%ﬂﬂé lpHRiGer Gy Val Pro 50 55 60 Asp Arg

<4Pe 88 Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Lys

I vs r g, Vval u A u Val Ay
A'J\%aﬁrﬁ(}? q8r83@29égfﬁ6 ﬁarr Sﬂa@gq‘j@ @If)aryﬁ'lij” ﬁfsg Val Pro
1Pro Thr Phéd Ay Gn @y THr Lys Leu GQuible Lys 100
PP 1gh0  <210> 114 <211> 112 <212> PRT <213>
Artificial Sequence <220> <223> nmutant anti body L
kai ¥ <400> 114 Asp Val Val Met Thr Gn Ser Pro Leu
{2y&r mpgu Pro Val Thr Pro dy 1 5 10 15

<213> Artificial Sequence

<2207

<223> mutant antibody L chain

<400> 101

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

211> 16

<212> PRT

213> Artificial Sequence

220>

<223> mutant antibody L chain

<400> 102

Arg Ser Ser G!n Ser Leu Val His Ser Asn Trp Asn Thr Tyr Leu His
1 5 10 15
<210> 103

<211> 16

<212> PRT

213> Artificial Sequence

<220>

<223> mutant antibody L chain

<400> 103

Arg Ser Ser Gln Ser Leu Val His Ser Asn Tyr Asn Thr Tyr Leu His
1 5 10 ' 15
<210> 104

211> 18

{212> PRT

<213> Artificial Sequence

220>
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GQu Pro Ala Ser Ile Ser Cys Arg Ser Ser G n Ser Leu
Val His Ser 20 25 30 35 Asn G n Asn Thr Tyr Leu His
Trp Tyr Leu Gn Lys Pro Ay Gn Ser 35 40 45 Pro Gn
Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser @y Val
Pro 50 55 60 Asp Arg Phe Ser Ay Ser Ay Ser @y Thr
Phe Thr Leu Lys Ile 65 70 75 80 Ser Arg Val Qu

Val Tyr Tyr Cys Ser G n Asn 85 90
<é1§§ %tranﬁsrgt'ﬁp "PF% '"Pro Thr Phe Ay Gn Ay Thr Lys
{406k @4u He LyS 100 105 110 <210> 115 <211> 112

> PR} a uen 0> 223>
MR Sl hage MRl S haroBR RIS APV R et T

1Gn Ser Pré Leu Ser Leu Pib Val Thr ProIGy 15 10 15
<&y Ryso Ala Ser lie Ser Cys Arg Ser Ser Gn Ser Leu
Val H's Ser 20 25 30 Asn lie Asn Thr Tyr Leu His Trp
<2‘f’§ l%u G n Lys Pro Gy Gn Ser 35 40 45 Pro G n Leu
(heu pRte Tyr Lys Val Ser Asn Arg Phe Ser Ay Val Pro

<3 R PR Ryt £ Sor oy Ser QY Ser Sy I e

<2 Asp Val Ay Vval Tyr Tyr Cys Ser G n Asn

<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

<216> 108

<211 16

<212> PRT

{213> Artificial Sequence

<2205

<223> mutant antibody L chain

<400> 106

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

1 5 10 15

<210> 107

211y 112

212> PRT

213> Artificial Sequence

{220>

<223> mutant antibody L chain

<400> 107

Asp Val Va!lMet Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Val His Ser

20 25 30

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

.'Pro-GIn Leu Leu Ite Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
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85 90 95 Thr H's Val Pro Pro Thr Phe Ay G n Gy Thr
Lys Leu Gu lie Lys 100 105 110 <210> 116 <211> 112
<212> PRT <213> Artificial Sequence <220> 36 <223>
mut ant anti body L chain <400> 116 Asp Val Val Met Thr
Gn Ser Pro Leu Ser Leu Pro Val Thr Pro Gy 1 5 10 15
GQu Pro Ala Ser |lie Ser Cys Arg Ser Ser Gn Ser Leu
Vai, Hi's Ser 20 2 530 Asn Lys A&n Thr Tyr Leu H's Trp
Tyr Leu Gn Lys Pro Gy Gn Ser 35 40 45 Pro G n Leu
AspehreHise Ber Gly Sevaly Ser GAsThrAksy FlaeThBdreu Gyy IVl Pro 50
6> 60 Asp ArggPhe Ser Ay Sgr Gy Ser Gygfhr Asp Phe
Thr Leu Lys He 65 70 75 80 Ser Arg Val Au Ala Qu
Sexshye\ial G yia/hiu 4sp ValyGlycyad BsrTyGiGys Ash 685 A9D 95  Thr
His Val PrgsPro Thr Phe Gy G n Ay Thr gkys Leu G u

0 105 11 21 117 <211> 112 212> PRT
Thlélﬁﬁi%if{?l?f"c ﬂ-%"l Pho‘egUeﬁ'é‘eg'T’Ji‘ﬁd#?%fE@“ it é}fﬂ ant i body

L chai n160 105 110
<210> 108
211> 112
{212> PRT
213> Artificial Sequence
<2207
<223> mutant antibody L chain
<400> 108 '
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser lie Ser Cys Arg Ser Ser GIn Ser Leu Val His Ser
20 25 30
Asn Asp Asn Thr Tyr Leu His Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 45
Pro GIn Leu Leu Ile Tyr Lys Val! Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser 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 90 95
Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu !le Lys
100 105 | 110
<210> 109
211> 112
{212> PRT
<213> Artificial Sequence
<2207
<223> mutant antibody L chain
. <400> 109

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
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<400> 117 Asp Val

Pro Val Thr
Cys Arg Ser

Val Met Thr G n Ser Pro Leu Ser Leu
Prody 1510 15 du Pro Ala Ser Ile Ser
Ser Gn Ser Leu Val His Ser 20 25 30 Asn

Tyr Leu H's Trp Tyr Leu Gn Lys Pro Ay
40 45 Pro G n Leu Leu Ile Tyr Lys Val Ser
Ser Ay val Pro 50 55 60 Asp Arg Phe Ser
]Gly Ser Ay Ser Ay Thr doPheThr Leu LysIIe 65 70
7580 Ser °Arg Val du AX du Asp Val dfy val Tyr Tyr
GlgymoSdn Ser ri1&Sar 8ps Ak 9& SérhEinHies [¥alvaPHos Bep Thr Phe
Ay Gny Thr Lys LegGlulIeLys 7 100 105 110
<210> 118 <211> 112 <212> PRT <213> Rrtificial
Asgcjuetsadhr I2p0su HPD Bre furt bevt Glaniys Rod\é ¥ Gihdkn  <400>
- 118 Agp Val Val l\/bt 46I'hr Gn Ser Prg Leu Ser Leu Pro
Val Thr Pro Gy 10 15 du Pro Ala Ser Ile Ser
Préyidn Aegy L@ér”Sé'}'r é’sn"@eFEVL&ﬂ Arg|Pheiisgr Sby V2DPps 30  Asn
Seg0 Asn Thr Tyr kgu His Trp TyrggLeu G n Lys Pro Ay

Asasﬁﬁgiﬁg seha! "Sg?r Bix, SeafTvp h%eﬂsbﬁ ghigged Lis e VAL ST

Leu Asn Thr
Gn Ser 35
Asn Arg Phe

80
Ser Arg Val Glu Ala Glu Asp Val Gly VYal Tyr Tyr Cys Ser Gln Asn
85 90 95
Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 110
211> 112
<212> PRT
<213> Artificial Sequence
<220 '
<223> mutant antibody L chain
<400> 110
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser Ife Ser Cys Arg Ser Ser GIn Ser Leu Val His Ser
20 25 30
Asn Phe Asn Thr Tyr Leu His Trp Tyr Leu GlIn Lys Pro Gly GIn Ser
35 40 45
Pro GIn Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys I[le
65 70 75 80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gln Asn
85 90 95
Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105 110
210> 111
112

Q211
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Asp Arg Phe Ser Ay Ser Ay Ser @y Thr Asp Phe Thr
Leu Lys Ile 65 70 75 80 Ser Arg Val GQu Ala Qu Asp
Val Ay Val Tyr Tyr Cys Ser Gn Asn 85 90 95 Thr Hi s
Val Pro Pro Thr Phe Ay Gn Ay Thr Lys Leu Qu lle
Lys 100 105 110 <210> 119 <211> 112 <212> PRT <213>
Artificial Sequence <220> <223> nmutant anti body L
G@E?iﬂg <400> 119 Asp Val Vval Met Thr G n Ser Pro Leu
uPro Val Thr Pro dy 15 10 15 du Pro Ala
{3e¥ Altefides] Quserdeg Ser Ser G n Ser Leu Val H's Ser 20
<2é§> 30 Asn Trp Asn Thr Tyr Leu His Trp Tyr Leu G n Lys
fo Ay Gn Ser 35 40 45 Pro G n Leu Leu Ile Tyr Lys
{N% m®WdantAsmtibudy (PHeiGer Gy Val Pro 38 50 55 60 Asp
<59 fhe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu
Lys Ile 65 70 75 80 Ser Arg Val Au Ala Qu Asp Va
Asgi Vgl \Yal My ThimGin 8gis PekeuGar L&yrPres/adgho®ro fhy Hi s Val
1Pro Pro Ths Phe Ay Gn Qg Thr Lys Leuydu Ile Lys

100 5 11 <210> 120 <211> 112 <212> PRT
Glu rozk a Ser QIe Ser gys Arg Ser Ser GIn Ser Leu Val His Ser

20 . 25 30

Asn His Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro Gly GlIn Ser

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

Asp Arg Phe Ser Gly Ser Gly Ser 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 90 95

Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
100 105 1o

<210> 112

Q211> 112

<212> PRT

213> Artificial Sequence

<2205

<223> mutant antibody L chain

400> 112

Asp Val Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

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

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

35 40 45
- Pro GIn Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
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<213> Artificial Sequence <220> <223> nutant anti body
L chain <400> 120 Asp Val Val Met Thr G n Ser Pro Leu
Ser Leu Pro Val Thr Pro Ay 15 10 15 du Pro Al a

Ser Ile Ser Cys Arg Ser Ser G n Ser Leu Val H's Ser 20
25 30 Asn Tyr Asn Thr Tyr Leu His Trp Tyr Leu G n Lys
Pro Ay G n Ser 35 40 45 Pro Gn Leu Leu Ile Tyr Lys

Pro 50 55 60 Asp Arg
Self’h%ergggllj GCAQJS;}‘ §é;? Vg Iyg'%}/ WrTyASCHS PRe trhAsLeu Lys
Ile 65 70885 80 Ser Ar gaoval Glu Ala Glga Asp Val Ay

1 f r Hs Val Pro
Th\F{ 'Ilbé f E Pr@ﬁr EFJG@ Elnﬁ:} ﬁ'r Lyliellﬁ (9' ‘fé ﬁ.ys 100
105 11010Q210> 121 <ZlﬂE 112 <212> BRT <213>
oAGY i fisci al Sequence <220> <223> mutant antibody L
II}al n <400> 121 Asp Val Val Met Thr G n Ser Pro Leu
&k 1"4u Pro Val Thr Pro Gy 39 15 10 15 Qu Pro Ala
{e®er mRTe Ser Cys Arg Ser Ser G n Ser Leu Val His Ser 20

30..Asn Asn Thr Tyr Leu His Trp Tyr Leu G n Lys
e
<220>
<223> mutant antibody L chain

- <400> 113
Asp Vai Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 . 5 10 15
Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser GIn Ser Leu Val His Ser
20 ‘ 25 30
Asn Thr Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro Gly G!n Ser
35 40 45
Pro Gln Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser 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 Glu {le Lys
100 105 110
210> 114
1> 112
<212> PRT
213> Artificial Sequence
(220>
<223> mutant antibody L chain
<460> 114
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
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35 40 45 Pro G n Leu Leu Ile Tyr Lys Val Ser Asn Arg
Phe Ser Ay Val Pro 50 55 60 Asp Arg Phe Ser Gy Ser
Ay Ser Ay Thr Asp Phe Thr Leu Lys Ile 65 70 75 80
Ser Arg Val GQu Ala Gu Asp Val dy Val Tyr Tyr Cys
Ser Gn Asn 85 90 95 Thr His Val Pro Pro Thr Phe Ay
Gn dy Thr Lys Leu u Ile Lys 100 105 110 <210>
122 <211> 2. <212> PRT <213> Artificial Sequence -
AS£2§6>A252.]2T§§>VH15F%1ﬁiS A TSP §!nchigi fife &ados 5802 Asp Vval
Val Mst Thr G n Ser4Pro Leu Ser Less Pro Val Thr Pro

u,Pr a Ser,|| r Arg Ser
Prgeellné]egﬁ.géﬁl%gbr %ﬁ V'ﬁi geélésr" é’@ 78 %6%?“’%%5? Asn Thr
Ty¥ Leu His Trp $r Leu Gn Lys0Pro Ay Gn Ser 35 40
SarBr ' Y¥n L, I r g Phe Ser
Asé @/rEVFgF @Efé;wg%#% (%%@G%EhrA%é %EeTh :LFU gﬂ;l er Ay Ser
653y Thr Asp PR® Thr Leu Lys 1%e 65 70 75 80 Ser Arg

SeVadrg Glav 6A% A1 6w AgpvaMabiyQay Mal TyFWys B¥F iy asmer G n
Asn 85 90 3? Thr His Val Pro Pro Thr Phe Ay Gn dy

Thr Lys Led"du Ile Lys Yoo 105 110 <210> 123

Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 106 110

<210> 115

211> 112

{212> PRT

213> Artificial Sequence

<2207

<223> mutant antibody L chain

<400> M5

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

1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser GIn Ser Leu Val His Ser
20 25 30

Asn |le Asn Thr Tyr -Leu His Trp Tyr Leu GIn Lys Pro Gly Gin Ser

35 40 45
Pro GIn Leu Leu Ife Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro
50 55 60

Asp Arg Phe Ser Giy 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 Gln Asn

85 90 95

Thr His Vai Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu {le Lys
100 105 110

210> 116

211> 112

<212> PRT

213> Artificial Sequence

220>

36



<211> 112 40 <212> PRT <213> Artificial Sequence
<220> <223> nutant antibody L chain <400> 123 Asp Val
Val Met Thr G n Ser Pro Leu Ser Leu Pro Val Thr Pro
Gy 151015 Gu Pro Ala Ser lie Ser Cys Arg Ser
Ser Gn Ser Leu Val H's Ser 20 25 30 Asn Pro Asn Thr
Tyr Leu His Trp Tyr Leu Gn Lys Pro Ay Gn Ser 35 40
Pr in.lLe eu lLie Tyr Lys Val Ser Asn Arg Phe Ser
Qéﬁy WEF’@PF"&'M@%&S%"“% Asp Arg Phe Ser Ay Ser Gy Ser
48y Tir Asp Phe Thr Leu Lys lie 65 70 75 80 Ser Arg
a LY Val o T r Ser Gn
Askole da” 45 GuTe MEEp e 3ot B LR RICG 1 G
"Thr Lys Led Qu lie Lys 100 105 110 <230> 124 <211>
GI4 Pro 44 33r PNASE2 33> AR §dif 851 @l SRPQUENGE His380> <223>
Description of Artificial Sequence: Prinmer <400> 124
cttgt acdla gt gacggaaa acctat 27 <288> 125 <211> 27

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

35 40 45
Pro Gin Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Giy Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys |ie
65 70 75 80
Ser Arg Val Glu Ala Glu Asp Vai Gly Val Tyr Tyr Cys Ser GlIn Asn
85 90 95
Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu ile Lys
100 105 110
210> 117
2y 112
<212> PRT
213> Artificial Sequence
{220
<223> mutant antibody L chain
<400> 117
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15
Glu Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser
20 25 30
Asn Leu Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro Gly GIn Ser
35 40 45
Pro GIn Leu Leu Ile 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 Ile
65 70 75 80
Ser Arg Val Glu Afa Giu Asp Va! Gly Val Tyr Tyr Cys Ser Gln Asn
85 90 95

Thr His Val Pro Pro Thr Phe Gly GIn Gly Thr Lys Leu Glu ile Lys
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<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Prinmer <400> 3
ataggtgttt ccgtcactgt gtacaag 27 <210> 126 41 <211)
10939 <212> DNA <213> Cricetulus griseus <400> 126
gagctcaatt aaccctcact aaagggagtc gactcgatcc tttacagaaa
acttgcaaac 60 cctcttggag tagaaaagta gtagtatctg
acacaagt {] cagcaaaat g ®aacttctc 120 . cccatcccca
gaaaacca at aaaaaccc atatctta tgcc‘dgactg t agt gat at a
218D 1Wtatttatga tttattaaaa cttgcttaag gattcagaaa
¢aapg@t cag ccttaagcta 240 tagagaccag gcagtcagtg
qtgg acaca cctttaatcc caggactcag gattaagaag 300
<2t al‘fjgacc tctgttagtt caagtctacc attacctaca caagagtgaa
<2g§\:gtmmgaa|3§5e9uentc9t catgcct ttgatcccag cagct gggat
gtgcatt caatcccagc attcgggagt 420 tatataagac
< @gagcaagg tct cagagct ggcattcatt ctccagccac attgaggata
{430 mggarasacRidy Lgaagi gt cag gat gct gagg agaggcagca
A tgaggtt tggtagaacc 540 aggatcacct tttggtctga
g @ gt aa gaactgtggc tggctgcttt gcttttctga 600
Asp et dabdiet Tyadfcbérgha ucieaateatPro tyglt ThetPgggit ctattatta
j tcatgttacag660 cctaactttg aagctgattt acgcaagaca
gttgtaggtg gacctttctt tcctgcccac 720 c gttcccaa
G'atpa%lé\t"g ea 'cégé@rgﬁl@t &g Ser ater o tSar tamAe i< §ergt t aat agcet
780 cagpcttgtt actggcisaac tcttacatttyytaaattaact
4 tcc c cctttacttg 840 ctgccat gtg gtt cat ggct
S et ASRONG 6t bt Rt 18 Wotler Y Baes oy ObEELD 881900

tctggbtctg ccctttat4nc cagaattctc @bagtctggc tctcctgcecec
c, 96 ag ttt aat gagaat a
Prgt%ﬁ:g%@gg{ 'get gyrt Gga%é f'tAé%t % 8” ?TIC caccc

aabtttttat gtgca%ctg agaatctg@h ctcattgccc tcatgcttgce

As%%?%&%f???@&??{rta% l?cﬁii't(ﬁij}ﬁ? Agﬁ PRIGRATE, LI Fleagccce

80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Gln Asn
_ 85 80 95

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

210> 119

211> 112

<212> PRT

<213> Artificial Sequence

<220>

<223> mutant antibody L chain

<400> 119

Asp Val Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Pro Gly

1 5 10 15

Glu Pro Ala Ser Ile 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 1le Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro

38



acaggttcca ctatgtagcc caggctggcc tcaaactgac cattctcctg
cctaaacctc 1200 ccgaacactg gaattatagt caaggcctac
ctgccctgge attttcacac ttttatttcc 1260 tggctgagtc
cattgacttt acactcatca aggttgaacc agttggagtt taattacagt
1320 gccaatcgca ctgaatccca cataatcaaa caacttcaag
gaagcaaaaa accagttttt 1380 cctgaagatc aatgtcagct
tgcctgattc agaat sgacc cccgaaaaaa ggcaaatgct 1440
tg@t aaccaa tttcttctta ttgttcaat@ ccctgctget gtgtgtaagce
Aspciotgagdea G1HB6r Gogacagiyang QgUmeatht Gau tLgat cagaga
gsdagagcccca actgccccce cagcccgacc 1560 cccg&cct gt
ccacagtctg ttggtttggt ttccccctgg ctgacaccca gaaat cacaa
Se1aQ Vat £l mad € St Asm¥gt Glactay Tyaialvadys tSer G d het ggaa

aatgctacaaggtgatattgg 168¢ taacatgagt aatgaataat
tc caactccctt é}tgacccagc aatgttttcc 1740

gcct gga
Th@t"b@g't%b T2 Peeticiecly Engelagliediys dae &l wtlde byt t aaaaagece
tcccctggaw 1800 gacagmagttt tgtgggtaghpatagtgttct
<2g©ca@§t act tcccctaata cccttactta 1860 (gttaccataa
aacat gca gcccctggtg aggcacacag ggctccaatg tacagcttct
<21820i1242 cagacact gc aggaaccttc ctctcctaat gcagcactgg
@ISt gphcagg ctggacagcea 1980 ggaacccata ccact ccaat
cCtagtgt gg agtagagctg tctacgaaaa ccagcagatc 2040
1% dgétfanie! t\gaupned caa ttttatgett tgacaaattg tactgaccce
e@pecccacce 2100 cttcccccett getgtgetgg gaattgaacc
ggaccttg tgcatgccag gcaagtactc 2160 taacactgag
<2§3$at"%"d'éc”6'tb{’£{‘¥:{-t‘t“éb{‘t ccaagtctct atgtgtgccc acactcgett
4E22020tttattttga gacaaaaggt tcttattttg agataaggtc
tgttqgcerttgactt 2280 tttttttftt (ttgprtttga
rot, S VE B T Kl B30 1P gt Yebhahs bia bhoad
1 taccat caggScccggct gat ggtilaaat aa cagtatisga aatagtttaa
GIPPREAILILC RIS okl BRIA0IER GFSBFTERRL hicegaaal g
ttgctggctc agtctdggggc aaacctgtcc gccccaacat
t ggt gct AYg aagaaagcac Zdgacaagt ag ccc8&ccagce tcaggagt aa
AsRPFORAPRIARA! LAHIGIGAYDUSE chREL! PALE 8AOSdCacy
gatggggagg ggtaccctcc 2580 tccagtagtg gtggtatttg
gcagtticctc caccgacg‘@c ct ct ggaagc é%ctgcttgg 2640
PraaGoc gaabag! IRCRYJ3FAtWYC S8gRki Aed PRe 38J0RCTAIEoCagcgagggt
aggaggacag 2700 5 aggcgtccca agggggctgg ggcggaaggg
gJgaagacagg gtcggéctta gat agggc 2760 agggccttct
Asrgfes BteglercGlocgdyy dac Gtydbcdax ke Thyckdugigagieccgacgt ggce
5 2820 gagcgatggg gacagcgagc ;aggaagt cgt actggggagg
gccgcegt agec agat gcagcc 2880 gagggcggcg ctgccaggta
Serchiec ] abiyot ledde depdal it Jalgdycdy Gt Sarchlgaksn2940
85 90 95

Thr His Yal Pro Pro Thr Phe Giy Gln Gly Thr Lys Leu Glu Ile Lys'
100 105 110

210> 121

211> 112

212> PRT

<213> Artificial 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
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ccagccaggc ctccagagcc gagtccggcg gaccgacggt acgttctgga

at gggaaggg 3000 atccgggaca ccgaattgct gcattgaggg

gct cagaggt tctgatgtgg gagtccagaa 3060 agggttttat

ctaccggagg tgatgtgact tccggcctct ggaagtgctg ttggagtctc

3120 tgggaccttg ggtcctctcg actaggtttg gaaggggtga

aat aggggt a gggagaaagg 3180 agaggactgc agcaat gt ct

t cccgaacga cctgggttcg ggaggggt cg aaggacaagg 3240

ggctgttgtg ‘gggggtcttc agaggcggag gggtggﬂétt ctattttctg
Glggragdt gt 13806r Cgt agatgCchr Gihosedragh ¢iagécgat c

t gaagaggpt aggggaacag gcagtgagag 336% aggat ggt gg

agggagt ggc agaacccttc Cagaaact gg gaga&gctct agcacctgca
Asp4ize Asadbedyt éewHisgiocTwcky Ggags Foeddy Aagdegygcag

gaccajsggac acaggtgcgy 3480 tcgtgcgggc gecgetccgge

ct ggcgaagg tgcgcgctct tggaggccgc gggagggcca 3540
Praddadge det e d8ghticly @%c@%t@ﬁd@edﬁfégtggbﬁﬂggcgtgtcag

gag@@at gcgcc 3600 sxtgagcccgec ccgfgcccgga acgcecggceccg

agac ca t a aactc 3660 ctagcactcg
Asp rﬁéﬁggﬁﬁﬁﬁggﬂgggg%%'%ﬂ?ﬁ%d@ggﬁeéééﬁﬁ%&¥%?“btcattgccc
653720 ctcgggce@c ctccctgaac Wt ccgt gacc gccet gcagt
CERLAGY t £cgggcg
Sef R aaL ST ARCERLABORT Q4 My OE P SR IS0
cggcgcet ccgdttcccacge ggt¥cccgac ctgttcbitc ctcectccace
TheHIE el Ped PRAOPR PIRIOGCHINIAY I LGELES @l FRCEJCOACT
cgtccctatt aggcaacagc ccctgtggtc 3960 cagccggcca
tggctgt&gb ggct cacacc HWtagctagg cccétlctcec cttcectggg
{2aD2022tcttgtctca tgacccecctg cccecgeccgg gagcgagcege
& tqugagc agtgcctctg 4080 43 gcaagcagaa cttcacccaa
g€cat gt gac aattgaaggc tgtaccccca gaccctaaca 4140
{2t%t tP§hagcc ct gt agacca gggagtgctt ctggeccgt gg ggt gacct ag
QFHCLL LG zggmnceaccat gaaca gggcccctct gaagcggtcc
aggatcctgc gcatggcgct gactggaggc 4260 tccactgcct
gaggaggc agat gaagac agcaggaaca agccgtttct gctgcgggcg
<2732 Ghu t £t B RAB4YCO cREGE ggt cgt ctctctctac tgggt cacct
<4 atg%ccat ggtattcctc 4380 aacaagtacc tgctggacag
cd cctg cagctggata cccctatctt cgtcactttc 4440
Ast deic Bat PtCTHroBh e ire LeGISgELEE @0 aagPPCRiCAygcact ct ggc
1 cacctgctgcs4500 cctggca @g ttgacttccc @ﬁccctgaac
ct ggacctta aggtggcccg caa gtgctg 4560 cact gt cgg
Gly Bept &tat et | egige dlvg aira SagtSet GhmSer hactadt hicciercaagt acgt a
4620 ggpgtggect tctaggacgt ggggcgct gy ctcaccaccg
tgttcaatgt_gcttctgtcc 4680 tacctgctgc tcaaacagac
Asrbg‘t't picthr i diegdbietTge Tycdeabin 5 Ben elat @ater4740

35 40 45
Pro Gin Leu Leu Ile Tyr Lys Vai 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 Glu Asp Val Gly Val Tyr Tyr Cys Ser G!n Asn
85 20 95
Thr His Val Pro Pro Thr Phe Gly Gln Gly Thr Lys Leu Glu ile Lys
100 105 -
<210> 123
211> 112
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ggt gagt ggg gcccgggggce tgtgggagca ggatgggcat cgaactgaag
ccctaaaggt 4800 caacactgta ggtaccttta cttactgtcc
caggtccctt gcatcagcag ttacaggaag 4860 agccctgtag
aaaacaaata acttccttat ggtcattcaa caagttaggg acccagccag
4920 ggtgaaaata atgttagcag caactacagc aaagat ggct
ctcgccactt gcatgattaa 4980 aatgtgccag gtactcagat
<2clg ag ttg gatccacatt aactcaacta atccctatta 5040
Cdaggt aaaa tatatccgaa ttttacagag ggaaaaccaa ggcacagaga
<{Ydrt bagtiagal530encet t gaccagg at cacacagc t aat aat cac
(hgacatagct gggatttaaa cataagcagt 5160 tacctccata
éatcacacta t gaccaccat gccactgttc cttctcaaga gttccaggat
<Eppomutert grtibagyd- cmgnt ctctt taaagaggac aacacatctg
MEat jgect ac cttgaggtaa 5280 catttgaaat agtgggtaga
catatgtttt aaqgttttatt cttacttttt atgtgtgtgt 5340
Asgi o g"g‘bd@@ T&Eg&’t asrafto tvatygpudfyo dlggtTga@gg@hc aact t aag
1aattggtcct 55400 ttctcccapge acatgggtgc tjgaggtctga
acj c tca tc tt acaaatccc 5460 tttacccact
Gl ?dS?g?tsf‘é 'i\%?%g?&g% i get"gé'gtiirdﬂ' vehHindehct tt aact a
5520 ttftcccaga tgtgazigtc ctgctgatg@a ttatcccctt
t g 80 ca t gt ggt cg
TG aspans TR FAL LTS oot ATOEI R S 80
gct adPt gcc agggccccét aagt aagata dfct gggatg ccat cccaga
Proteg@ceRtar i B/ O LICOAt GOCkh AL IRt keARey G5APLS tact
ttgttcctgc ccattggaag ttagcatgtt 5760 ° gcagt caaac
achat aacta caggcthaaa gtgcttttd4 attaaagtca gatgaacttt
Asp82f€) Phé deaGht SraGipapet B9t Ta ARptPee agoas Liagpacct g
gsattctgcaac ca%&tttgca 5880 tgcccggta gtc 6at gta
gct agaggct ctiggctagg acagcatgtg ttaggaaaca” 5940
Set drgdelbtgArghluckspt pa Gy t\padygder CgcBgy@irgasncaaagaccaa

ggcatccgtt g96000 ccctgagagt cctgggcaag F@gcaatgtg
accttcattt gtacctactc aggttcttta 6060 ctgtcctgt
The fiis deh Bt Proafitrcithectly &ladhiytTat das fewy§betkegbysct gggt act ¢
6120 t g@at gt cag gat caggcca at gcgcacagfy ctgccctaga
<2@t tccccc tggttgagca 6180 gctcctgaat ccatcggtaa
gg%f‘ctgga ccagggagga gtcagat aaa aagctgacag 6240 44
{2Dact7ggggga ctccat gggg aactcccacc tgcccccaca catccatcct
2 PIgRyaact g 6300 gtattccttg tttcctcttt gtcctacaag
gcaccctggg atcccacttc agtctcccag 6360 ccttgccagg
{gPiagifdeigd Saowpacect cc ttgt ggggaa tttagatgca agaaggtaca
#&920 gtcactagag aacctgagct cagatcccca aagtaaccag

< gidien aBar b gugl Seeensg At ggeeccant 6540

<400> 124

cttgtacaca gtgacggaaa cacctat 27
<210> 125

Q1 27

<212> DNA

<213> Artificial Seguence

<2200

<223 Description of Artificial Sequence: Primer

<400> 3

ataggtettt ccgicactgt gtacaag : 27
. €210> 126 ‘
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tgttgggtct cctcttcctt cctcctgtga gggagggccc atctctgata
agtgctgtgg 6600 ggactctaga gtagggagga ggaggagcaa
t ctaagcagg ccttactgag aagtccttgc 6660 tggcatgtgg
ctgcct gagg agt acagact gggaacaccc atttgaatga gtaaggtttt
6720 tcctgaaggc catggggagc cacggaggaa aatcatttta
gttacaagac aaagagtaga 6780 ttggttaaca tgggagcaag
<ﬁ§§i&ggccc caattttcat agatgaagga aattggaact 6840
cdgagaggtt aagtaacttc tcccaaatag ctcagcttca aaatcacaga

{?242aB¥icagag 6900 tctagatctc tctgatgcct gtgatggtcc

t ctgat ccctgtggca 6960 tcagtaagcc
QIWS'?EEGJS‘?S ggtéga%tgcag gat ct aaat g aagagaggaa gtgctggccc

026 catgctgtgg tctggaaagc tatgcaggct ctttgagcag
gaggmatt@aafa@@ctamae%gg@@gtc74&8%&9&&%9 Ab m&%s}aeae%a

caacat cca cccttaagca gctctaacca aafgctcaca
cc%fﬁ%ﬁég@é@aéﬁéaﬁé%@é‘d Etacacpagiad c‘tagij‘tﬂ@agﬁt"@é@é t%t&g@? cactt
cctmcdcggaeacﬁa&mhtaia@@dceCdcaiaacgtﬁf\t@Sg:gicgb thatgatdtatiag
tt a attataatta
tEBTGR R B ARt Wt ol et tigs D TRERTE 20 g
ta?ﬁ@ag%wawewgﬂgwg@m U@at}ggﬁawagg@a g Ygagmatige
ta?ﬁ@%atcktt‘é ttdat %QQ{ttcPatcc a%?aqc c‘i&g‘%gfgﬁg %?t%& 5 4%5’

tagact at atg

8@3&9235% C%@&gﬁ&tﬂg%&t éﬁgﬁtgmtgtcea t&g@ac @étcgggagt deét ccct

ta fdtﬁig@ﬁia@@e%gc%?@?ctc@tﬁfg‘i:ﬁgtfggatagcagggcg&% £ aggggg%g gttl@@
aca C
Sl AR Ut LG o0 R LEe At L se el JaP Gl gt agect
agFBRCt dt theytieh etpintanteganptdec tiaiagQan GG GOC
A t a .acc

teCEARTIAE REATANERL (R0t JERER D PRI RO
cctage gde gegptegdtareraegaga ettt easte gacedt tet ydrctgtecat ge@cagt g
ca@t36ARGH ta@atagtg%§9Qg%a§9&€9tagﬁtt9at@§ Q&Jaggaqg@ e96GH4Ek] G99

ctttgccatt a Ca gat caaattc

caglettagt é&@écfta@adet:taeﬂgét tada gff@agget té@ra@@:@abtggctée;tsge gcgca
ctet92Qte gaGatHgC i Pt tg8 08 @Géc@fct@@&@ic@@&@@ tBAeh BROA0F

te e f L B L G RR LR T AR Eierode AUareRyARE0dE
cagjanrtamdiadt gac acigagmnta ecaaagagggig&gagaa@gtgcgcumm gggg

ctJa9$aQ@@9£ttt?tt§}P? ggcfaic%?gg??a%?& R tbagt atggccgg@

gcctacacag cac cock gga
agageepgeT et(jaacgenataastegec titntzrectet t&cttttgg abttattegmtl t4laagag

aca3g@ca 9BAEGRO0YgebidktL ?Eag%tg?@"c&ttgﬁ:g?ga 2951 QEC IR

tctcctgtct CCCC&t ctt gaa aaccctacca
ch@@féafﬂ‘gg &ateszfcf%f@&(tcétc Etgéé(ttéﬁ:‘t a&tg@m Gtidet tes 4280

tgge Csagﬁﬁtﬂttgacat Chec 609 hidu8acc ag tedg e st tdcadgga9Ct 99
gccggtcgct gfﬁggﬁccca ggtaatcaaa caacttcaag gaagcaaaaa accagttttit 1380
cctgaagatc aatgtcaget tgectgattc agaatagace cccgaaaaaa ggcaaatget 1440
tgataaccaa tttcttctta ttgitcaatc ccctgetget gigigtaage tcctgagaaa 1500
ggacagtaag gegacattca tgatcagaga aagagcceca actccccece cagecccace 1560
cccaccetgt ccacagictg ttggtttget tteccocctge ctrpacaccca gaaatcacaa 1620
cataatcacc taggtcactg taacaagttc ctttctggaa aatgctacaa atgatattze 1680
taacatgagt aatgaataat gcctggagtc caactccctt gtgacccage aatgitttce 1740
igtgggtgctc ccticcccag ctgeaggect gacatgtace ttaaaaagec tcccctggag 1800
gacagaattt tgtggegtact atagtgttct cacaaatact tcccctaata cocttactta 1860
gttaccataa ataacatgea geccctegtg aggeacacag ggetccaatg tacagettet 1920
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45 tgatctcttc tacacaaggg agatgggttg tgatcccact
aat t gaaggg atttgggtga 8460 ccccacacct ctgggatcca
gggcaggt ag agt agt agct taggtgctat taacatcagg 8520
aacacctcag cctgcctttg aagggaagtg ggagcttggc caagggagga
aatggccatt 8580 ctgccctctt cagtgtggat gagtatggca
gacctgttca tggcagctgc accctggggt 8640 ggctgat aag

tt tct t tcatattt tct
D U ot et M AP LA O1G. IeEaadots
geeegcagt cactck aacad agtgtrgSagbikant tiet B odsga deggrakd te C0U0
taf BRERC A 0 AIEEL DR EEEL fol Q8 G- Mgt o
Ctgagt:fetda@ttstgswosaagtgammaezagctmtgcaﬂggm grgag) ectc t 160

taQ@a%fté’a%CétQ@ag@&Q%tt&QE&t%@ﬁt@&gaﬁg@? ¢ RGALELRIGYo
t ct ggggc t F:’gggc aa gga ccact t'ct'cact tagcct at ct

Hétid btea ggetaeagegt et éHéaPé& E%Iaatéa"gfaa%té gsaHgeEs gR80
ttt e angtt tt BatRA0a%c K60 acAdargidagit dchal aae isho

e R e MO CEL g0 Py a1 A e Attt A bagec
- tttlaﬁatlataaegga'amsatcmmeagzmgﬂadgta’emg agedctt g ica 460
ch&ta%QCttg?fgc?a%Qca‘ﬁEsﬁ@éﬁc gmgt%g%ct%% dade LOAMEAE RN

aacggaaa aCaga agcac a CCatacccC a gcaccacacc
aagaxo gacﬁge&&taﬁéd@cfctageggtaagmarggcsatagsza@e getage etce 2680

tcﬁa(‘gttiﬁg%ﬁétahtté%ﬁé}@@&c P36Qackatdit Geided aggﬁt:ﬂgg%i&h
ttttt tccct tca taaaaagatg gagagact gt
a“b‘%&?ﬁ’%éc‘éﬁga t§at2geiifclce agegf Eéééﬁgf@é%gg‘@?%ﬁa%étzé%gt tt

aggedoge et e s QecRbQRe G ORAcdl Gt adegi g shidzathaale

sQAEaes A Ml ettt sPiethatt Ghodaten P 0028 c oy

8aGEa(Eee #ACAELEpAg cesdagrahtactaptsags FguRe @y agaiizt apcc 2430
gadblefiath %@&tca%g %, %g%%?&@g %gtﬁcgcggg% %9&%9%% tggé&?%gggggﬂ]

cttcccttag ac cactggctgt gc
CCREAPAPE B FATSASEEGE RARICEREGE BaCERIeE L Ateldt ipEe aés&saaese:ﬁe@ac agc

at&éﬁéa%t{:@@tat &¢8Qcatqb ke %@Q:fagagggqgfé‘é@étgé gg%:t?@s{%% 366

seqg biah Rt Eeae dena et AGSRachIEl aipagiacte Chaettoge dEM « gga
te2900 te gt gecCage agtaezmagtmtgttgtafg@@s&a@ ggg??aaaa@nm
seflBRIRE LHRE ARE AL RS T R0 Re B GRS el
gedetigt apereet dhc atmecaege aeaniodpctatt g‘agggm}ggtgaggmﬂt actg
gtdeBHCHC G FAYcah P08 et G2t 97 9%0999&%%%%%% %&E?%Eéﬁg

tccttgaat cag gctgac C attc cactcct
ag%é@é@é’aaﬁg&g&g@@gwm@gﬁ gg@&@ é%a@sag@rdabagcgagtggttsé&ﬂct aag

acckORQE: tggcctccge gragteccag aagagggcag gaccatggac acaggtgcat 3480
tecgtgecgee gegetecgre ctggegaageg tgcecgetct tpgaggccge gggagggeca 3540
gacgcgeger cggagagety geectttaag getacccega gegecgtegtecag gaaatgogee 3600
ctgagceccge cecteecgga acgeggeccg agacctggea agetgagacg gaactcggaa 3660
ctagcactcg getcgcggee tcggtgagee cttgegeceg ceatgectet gteattgece 3720
ctcgeecege cicectgaac ctecgteace geectgeagt ccteccteee cececcttegac 3780
tcggegegeg cttccgeece ctcccgcage cegeecteca cgtageccac acctccctct 3840
cggegetecg cticccacge ggtecccgac ctgttctttc ctectecace cigeecttet 3900
gtecctetee cttecttict cecctcgact cgtecctatt aggcaacage ccctetgste 3960
cagecggcca tggetgtcaa ggetcacace cttagetagg ceccttctee cttecctgge 4020
tcttgtetca tgacccectg cccegeccgg pagegagege gatgiggage agtgectctg 4080
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gtgtggtgt a agat aggcat ttctgcttcc atgtacacct gtgagcagag
t aggaaggcc 10260 ctgtggagaa tatatcccac aaaccagt ag
cccttcctgg cagtgggtga atactgccac 10320 cctatacccc
t at gcaaggc cagt agaacc acccaaccca caacatctag agaaattaca
10380 ggtcatctta agcctctaaa ttgtggagaa actcgacatg
cgcacgattc ctaacctgct 10440 agcctagggt gcggggggga
aattta aaact t ttcttataga atcggaggct
g"aé%taa"e?a‘é?g“é&aéc%“gg@g cg%?dbqaé%c%t%%cég‘gcﬁéﬁ%a@éa‘df‘%gct a
tdt et @agietagk Oa6£kzagtbe tttcaagagagagggg:aem@t @k ftcdaicofzegct t
Cc
R R R i e ORI
terodeert Hgesrarssaangtaaarfct ascesgnacgcieger] Atcd cect gragdeg o4igl

ct@a@ﬁiﬁaéggegg@@gaaa@&%&c1&%@&&8&99&9&%@@&&&% eggé
tcca acttgggat ctttcttt gttcaaaaat tt

aaciaeatscee &‘b’éa%iﬁ?:‘é&fdgt‘tagf'ftgﬂt@cféc‘@ttﬁfﬁégf@é@a“éﬁa‘d@@cata
tagenagat ﬁgaﬁga&&%@t%cagﬁaaﬁkég:c@tcta%ﬁl%tgg%ga:agflgg?g?blg

t ggct t aaa cc c
oo R R e e G5 AL IS CAPepeLi] e e8sr e Sl pRTORD 1 3>
ce@rtistae ularis t bpait Stegs teatd Gt tE2aka I\&ttu@étﬂm@agtﬂu’ta Gayu Ay

ggéﬂ g&@rtcﬁtgﬁaé‘?rgg@r gctgﬁ%tﬂc%a@ptgﬁrc%atﬁ% 6gté° ﬂl?

tapgtge ll_gédcwcaeze caettget te \tatecsetec Ltear-aTg/ttgg Tapcatkdtt BA40 Ser
Egkéaﬁtéﬁrgcmﬁgg\f@tgPé'éEag’e@ n‘égft%@géal’%gaa%@gaﬁg cé?taﬁ’é'lgt H@Q‘}l Leu

er Pro Ser
°a%f6°bﬁ§a Ggtaceita lﬁrﬁb“’f%/tﬁc cRppteydt (EG#£CREGRE ThicaRne 1480 L ey
ag@yrsethy uafdcyaalt e ic ﬂetttaﬁfggV&thfia GQagtTdbee laCekaddcae Hogo Cys

gefR4%aatl Qe t¥ech D cans

aatgtgccag
caaggtaaaa
cttgaccage
tacctccata
cctgtetgte
catitgaaat
gittegeees
tteteecace
tttacccact
ttttcccaga
agetgccate
getactigee
tecectggect
gcagtcaaac
taaacaicca
gtgeecggta
tctggeccte
cccigagagt
tctgtectgt
{ggatgtcag
gctectgaat

gtactcagat
tatatccegaa
atcacacagc
gatcacacta
cagttctett
agtgegtaga
ccaccacagt
acatgggtsac
gagccattte
tgtgaatgic
cctgteptep
aggeccccac
gtegcticaag
acaataacta
gagetectea
gtcatatgta
agatcattga
cctgggeaag
ttgacctact
gatcaggcca

-ccatcggtaa

acagc
ctaagcattg
ttttacagag
taataatcac
tgaccaccat
taaagaggac
catatgttti
gtatgggtsg
tgagetctea
actggtccaa
ctgetgatca
tctgeataca
aagtaagata
ccagtitact
caggccaaaa
actgcaggag
gctagagget
attgagtgac
cagcaatgtig
tagtctcete
atgegeacat

aggetctgga

Ph
Raagl

gatccacatt aactcaacta atccetatta

ggaaaaccaa
tgacatagcet
gceactgtte
aacacatctg
aagttttatt
agataagggg
actcaggtca
tatatgtgte
ttatccectt
aatggggaaa
ggctgggatg
ttgttectge
gtgctittaa
ttacaacctg
cttggctagg
tgctgggtiga
accttcattt
tgetgictca
ctgccctaga

t¢cagggagga
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ggcacagaga
ggeatttaaa
cttctcaaga
acattgetac
cttactittt
acaacttaag
tcaggatteg
cttttaagag
ttacccggaa
ctgcaactca
ccatcccaga
ccattggaag
attaaagica
attctgcaac
acagcatgtg
caaagaccaa
gtacctactc
Baggcccagg
aatgtccccce

gtcagataaa

ggctaagtag
cataagcagt
gttccagegat
cttegaggtaa
atgtgtgtet
aattgetcct
cacaaatecc
gctttaacta
gecctetepe
gagaaacaag
ctggccacac
ttagcatgtt
gatgaacttt
catctttgca
ttaggaaaca
ggcatccgtt
aggttcitta
ctggetactc
fggttgagca
aagctgacag

edct Qtcgtcactt oatentias 4900 O

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6130
6240



Leu Asp Leu Lys Val Ala Arg Ser Val Leu Pro Leu Ser
Val Val Phe 100 105 110 lie Gy Met Ile Ser Phe Asn
Asn Leu Cys Leu Lys Tyr Val Ay Val 115 120 125 Ala
Phe Tyr Asn Val Gy Arg Ser Leu Thr Thr Val Phe Asn
Val Leu 130 135 140 Leu Ser Tyr Leu Leu Leu Lys dn
Thr Thr Ser Phe Tyr AI a Leu Leu 145 150 155 160 Thr
oo GreChey e esppret W odt) Y Pnghaneh 1 LEdRy Hrreo10e 0L o
glak eyt fTtatcttitegtPhimceyecWedc tdsguatc A0t t1 8yt 4190 a4 76 360 a
e B e B G
etARG 238 R T RB g L aRdic c g raastaac aAgl tacm@tazma%exctﬁﬁéﬁﬂ AI a
ga@yat cbal gchﬁété%laetghé%éﬁ%oaak%%tch&lggala@Uth&@cagcyﬁﬁﬂ u
t k&%ﬁgﬁ?r“éﬁﬁcwaccmigtﬂﬁesemsgtceLﬁtmsaazscﬁgiz@etgtgweﬁtﬁfl%t
ggi'hirctdgel,gtﬁgyag@ayggb.@ugﬁhetcﬂa}écﬁ@&:cﬂa@tdak%aﬁc}ttt-E)z‘rﬁﬁMw
P NN RGN RN DR i
tcaleaagRy scafdeaeaBi rradieazadal 2ak @t 1Ak agt Viahadae nadgag taby r6 788 U
tt%ggrQaa?cgf’tg%%?ca EHcaT E&c yc%agggcagllg t?%#ggfgttg%fat:?gbﬁﬂsggr
caggegeety pagtiactty gcwnaatAg g:tasy-t tFe pﬁaﬂceca%tacﬁtnaaéyég%r
tcBakatc38GcBd%acct gtgategtoe tgccattcca tgttgctgat cectgtggea 6960
tcagtaagee tctaccttgt gggaatgcag gatctaaatg aagagaggaa gtgetggece 7020
catgctgtee tctgpaaage tatgcagget ctitgagcag agagtgaccc acaagtgaat 7080
agagtcctat gagactcaaa graacatcca cccttaagea gotctaacca aatgctcaca 7140
ctgagggage caaagccaag ttagagtcct gtgcttgcce aagetcactt tgcctggece 7200
tcctectata gcacccgtegt tatcttatag ccctcattac agtgattaca attataatta 7260
gagaggtaac agggccacac tgtccttaca cattccoctg ctagatigta getgegagag 7320
geggagatgt aggtgectes eeeaptgega gggaagatge agattttcat tctgeectct 7380
actccctcag ccatttttte gtgtepeagt tagactttge atatgttgat gatgaggtaa 7440
- gggccacaga acagtctgaa cigtggtatc agaatcetgt ccetetecct ctotectcat 7500
cectcttcac cttetcacte ctetgtetge tacagetget tteiggetge gtatagacca 7560
agagggagct gagggceacce tgtccctcat aggeaccate ttcegeetege tggecagect 7620
- ctgegtctee ctcaatgeca tctataccaa gaaggtgetc ccageagigg acaacageat 7680
ctgegcgeeta acctfctata acaatgtcaa tgectgtety cteticttege cocctgatget 7740
totgctgegt gagetcegty ccctectiga ctttgetcat ctgtacagteg cccacttctg 7800
getcatgatg acgctgeete gectcitcge ctttgecatt ggotatgtga caggactgca 7860
gatcaaattc accagtccce tgacccacaa tgtatcagge acagecaageg cctgtgegea 7920
- gacagtgctg gecgtgetct actatgaaga gactaagage ttcctgtggt geacaagcaa 7980
cctgategieg ctgggteect ccfcagccta tacctgeetc aggeggctege agatgcagaa 3040
gacccaagag gaccccaget ccaaagaggg tgagaagagt gctattggge tgtgagctic 8100
ttcagggace tgggactgaa cccaagtggg gectacacag cactgaagee ttcccatgga 8160
getagecagt gtggeectga geaatactgt ttacatccte cttggaatat gatctaagag 8220
gagccagggt ctitcetggt aatgtcagaa agetgecaaa tetectgtet gocccatctt 8280
gttttgggaa aaccctacca gegaatgegcac coctacctge ctectectag agectgtcta 8340
cctecatate atctctggeg ttgegaccag cigeagectt aaggggctge attgatgaag 8400
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Gn GQu Asp Pro Ser Ser Lys Qu Ay Qu Lys Ser Al a

Ile Ay Val 340 345 350 <210> 128 <211> 32 <212>
DNA <213> Artificial Sequence <220> <223> Description
of Artificial Sequence:. Prinmer <400> 128 ggatcctgcg

<210> 129 <211> 29 <212>

cat gaaaaag cctgaactca cc 32 :
<220> <223> Description

DNA <213> Artificial Sequence

400
R R A AT T T T T
0‘3&23102&tm/ﬁggéztlcsxg&mggfﬁcmhgtmq ubBEEiEC tat 2R@0a te B2 PB520
éﬁa%éi@éﬁdegﬁgéﬁgaé?h

aactc acc

aalaec&mgpécltmt&fg Debdabi @

thC& ccatgaaaaa
“&?%igtz@gt?éﬁglaéﬁaémgiﬁ@lg}i“ﬂﬁqafigéﬁagFtESeﬂje’éfrﬁé@f 8640

ggctgataag
ccacacatct
titacctgec
tettetecet
gtaaccictg
acatttatgt
gegctectgte
agaagtiggt
ctetgtecat
acactagect
tgaggactce
ctcctaaccet
catticcttg
gtecagectt
atgcccigag
gagtgagggc
atcctgagce
gtaggtagee
aaggcagaca
gtetegegte
ctigteteera
cteccagecag
gcctapagty
accatatgac
cctgagaget
agtcactect
gtgtesteta
ctgtggagaa
cctataccee
getcatctta
agcctageet
ccatgaagtc

aaaacattca
tttacgestt
tggcttecet
catggectce
ttcecatgac
tctctggesge
acaaaaaaaa
ttataacgtt
atcctcatge
cactcatgag
aacgtaaatt
cagggtaget
gegtaatgte
tgattecctac
ttgtatgtea
tacagggatc
tggaatcict
agagticaag
tgecactgag
gegagccatca
gaaaagtagc
ccacagtgct
cctggecttt
cacatacatg
gggacaccca
accagaatgce
agataggeat
tatatcccac
tatgcaagge
agcctctaaa
gegggetega
accctgacaa

cctotgcatt
aagtagegtg
tgecccaget
cccaacacct
agageecttt
tggggctgaa
aaaaagaaaa
ctggrecage
tgcagaagta
gettttacte
tggggacaga
gtecatictce
tratettttt
ttcctacaat
tttaataata
taaaagccaa
tcaggacaag
ctteecttag
tgctgtecat
ccaaacccca
agcagaattc
tgtcacacag
cttfcagatg
accaacagcet
aatgtattag
tgggraatee
ttetgcttee
aaaccagtag
cagtagaacc
ttegtggagaa
taatttaagsg
gaggtcagea

tcatatttegc
atgagctcct
acctagetgt
ccatctgeag
gaatacctga
ggagccceact
aaaaaaagca
aaagcccaga
caggcaagcet
catgacctgt
agcactcaga
tagtctcetic
gtccetgtcea
cccaggtict

daaaagcaag

gtgtgagess

aatfctccat
taccaactac
ctgtcactca
ttttcagata
agagagcteg
cacatactca
2ggaagagee
tgagggageg
gtcectigaat
ggatgccaaa
atgtacacct
ceetiecteg
acccaaceea
actcgacatg
aaactggegt

atagccagca
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agctctagaa
ccgcagicce
actccettte
gcaggaagte
acccctcatg
gettctcact
taaaccaagt
tgaagggace
cctitaagee
caacctcaaa
ccatacccca
tcttegecct
taaaaagatg
aatgaagitt
atacagcatg
acccagctac
atacctacct
cactggetgt
tctecacage
aggacacagg
gtectectgea
aaagaatgec
tcaaagctgt
aggattactg
cagggctgac
EECaaaggag
gigagcagag
cagtgggtga
caacatctag
cgeacgattc
ttcttataga
geagtgecta

CEEEBEagag
taaccecage
tetacicttc
gagtccactt
acagtaagag
tagcctatct
tactaagaac
catcgaccct
tcatatagga
geettcaaca
geaccacace
ttagaaccce
gagagactgt
gtggggcecte
tgtegtegact
agcaggcage
actcteggea
gcictiactg
cattcctaat
ctcagagagg
gecaccttgga
agcccectea
tagcttgcee
tegctecccag
cttgtgatte
getttctaag
taggaaggce
atactgccac
agaaattaca
ctaaccigct
atcgzaggct

ctectaagcc

| R at g 190

8700
8760
8820
8880
3940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10026
10880
10140
16200
10260
10320
10380
10440
10500
10560



<220> <223> Description of Artificial Sequence: Prinmer
<400> 131 ggatcccagg ctttacactt tatgcttc 28 <210> 132
<211> 25 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Prinmer

<400> 132 gctgtctgga gtactgtgca tctge 25 <210> 133
<211> <212> DNA <213> Artificial Sequence <220>

E Lo TN e
clegatpacey Vo oacp 15 SR EamD LEBEGS LAy EacFqAeER g18étparatc 680
gt @<t cRRSEtk Rt ANt R 1Rt Iéasiﬁkggsﬂh'fa%a% 10’?lid ”er
ai@é&?%i}a%%&%t%tQC§1 %E%géy%t{§g§¥%gf¥%9tt gt Eé%aggicgctgttttcc 10800
cttaaacttg cccaaaccca ttgttiteca gttgaggaaa ataaggecata gaaagattaa 10860
ageaagttic tgaggttaca gagcaaagta ctggettcac ctgaaataga caggtgtgee 10920
ctgatcetga tttgagete 10939
210> 127
<211> 352
<212> PRT
<213> Cricetulus griseus
<400> 127
Met Ala Leu Thr Gly Giy Ser Thr Ala Ser Glu Glu Ala Asp Glu Asp
1 5 10 15
Ser Arg Asn Lys Pro Phe Leu Leu Arg Ala Leu Gln tle Ala Leu Val
20 25 30
Val Ser Leu Tyr Trp Val Thr Ser ile Ser Met Val Phe Leu Asn Lys
35 40 45
Tyr Leu Leu Asp Ser Pro Ser Leu GIn Leu Asp Thr Pro Ile Phe Val
50 55 60
Thr Phe Tyr GIn Cys Leu Val Thr Ser Leu Leu Cys Lys Gly Leu Ser
65 70 75 80
Thr Leu Ala Thr Cys Cys Pro Gly Thr Val Asp Phe Pro Thr Leu Asn
85 90 : 95
Leu Asp Leu Lys Val Ala Arg Ser Val Leu Pro Leu Ser Val Val Phe
_ 100 105 110
tie Gly Met Ile Ser Phe Asn Asn Leu Cys Leu Lys Tyr Val Gly Val
115 120 125
Ala Phe Tyr Asn Val Gly Arg Ser Leu Thr Thr Val Phe Asn Val Leu
130 135 140
Leu Ser Tyr Leu Leu Leu Lys Gln Thr Thr Ser Phe Tyr Ala Leu Leu
145 150 155 160
Thr Cys Gly lle Ile Ile Gly Gly Phe Trp Leu Gly Iie Asp GIn Glu
165 170 175
Gly Ala Glu Gly Thr Leu Ser Leu Ile Gly Thr Ile Phe Gty Val Leu
180 185 190
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<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Prinmer <400>
gcact cgt cc gagggcaaag gaatagc 27 <210> 136 <211>
<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Prinmer <400>
tgtgctggga attgaaccca ggac 24 <210> 137 <211;322
2 I ugnc < >
MR e msne et A ALEN CRACRROSs (52T L8 00
ctactt®gtct gtgctttcedl cc 22 <210>ﬂﬁ38 <211> 27
PrioNfa Va1 33p Ash Isﬁ.-r ql@lrrpSREMENRCtr Fid207 54437 yRRSCr
of Art|f|C|aI gﬁince: Primer _<400> 138 50

ct%&actcgt ccct at't'agg caacagc
Asn Ala Cys Val Leu Phe Leu Pro Leu Met Val Leu Leu Gly Giu Leu

225 230 e 235 240
Arg Ala Leu Leu Asp Phe Ala His Leu Tyr Ser Ala His Phe Trp Leu
245 250 255
Met Met Thr Leu Gly Gly Leu Phe Gly Phe Ala Ile Gly Tyr Val Thr
260 265 270
Gly Leu Gin I|le Lys Phe Thr Ser Pro Leu Thr His Asn Val Ser Gly
275 280 285
Thr Ala Lys Ala Cys Ala GIn Thr Val Leu Ala Val Leu Tyr Tyr Glu
290 295 300
Glu Thr Lys Ser Phe Leu Trp Trp Thr Ser Asn Leu Met Val Leu Gly
305 310 35 320
Gly Ser Ser Ala Tyr Thr Trp Val Arg Gly Trp Glu Met GIn Lys Thr
325 330 335
"~ Gin Giu Asp Pro Ser Ser Lys Glu Gly Glu Lys Ser Ala lle Gly Val
340 345 350
<210> 128
Q11> 32
<212> DNA
<213> Artificial Sequence
<2207
<223> Description of Artificial Sequence: Primer
<400> 128
gegatcctgeg catgaaaaag cctgaactca cc ' 32
<210> 129
{211 29
<212> DNA
213> Artificial Sequence
<2205
-€223> Description of Artificial Sequence: Primer
<400> 129
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135
24

136
137

<212>
ption



<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 51

geggeegeet aftectttge coteggace 29
<210> 130

211> 33

<212> DNA

<213> Artificial Sequence

<2207

<223> Description of Artificial Sequence: Primer

<400> 130

atgcatgeca ccatgaaaaa gectgaactc ace ‘ 33
210> 131

211> 28

<212> DNA

<213> Artificial Sequence

{220>

<223> Description of Artificial Seguence: Primer

<400> 131

ggatcccagg ctttacactt tatgetic 28
<210 132

<211> 25

-<212> DNA

<213> Artificial Sequence

<220

<223> Description of Artificial Sequence: Primer

<400)> 132

gctgtetgga gtactgigea tetge 25
<210> 133

21> 21

<212> DNA

213> Artificial Sequence

(220>

<223 Description of Artificial Sequence: Primer

<400> 133

gegaatgcage ttcctcaageg gactege 27
<210> 134

11> 2t

<212> DNA

49




213> Artificial Sequence

220>

<223 Description of Artificial Sequence: Primer

<400> 134

tgeatcaget cggagacgct gtogaac 27
<210> 135

21y 21

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence: Primer

<400> 135

gecactegtce gagggeaaag gaatage ' 27
<210> 136 '

211> 24

<212> DNA

213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Primer

<400> 136

tgtgctgeea atigaaccca ggac 24
210> 137 |

211y 22

<212> DNA

213> Artificial Sequence

<2207

<223 Description of Artificial Sequence: Primer

<400> 137

ctacttgtct gtgetitctt cc 22
<210> 138

{211y 21

<212> DNA

{213> Artificial Sequence

{2207

<223> Description of Artificial Sequence: Primer

<400> 138

50




ctcgactegt cectattagg caacage

<210> 139

<211y 21

<212> DNA

<213> Artificial Sequence

220>

<223 Description of Artificial Sequence: Primer
<400> 139

tcagaggcag tggagectec agtcage

1/44
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