- 410 -

d ai ns

[Caim1]

A met hod for selecting an antigen-bindi ng nol ecul e
whose anti gen-bi nding activity is changed dependi ng on
cal ciumion concentration conditions, the method
conprising the steps of:

a) preparing a library consisting essentially of a
plurality of
anti gen-bi ndi ng nol ecul es differing in sequence from each
ot her, wherein an antigen-binding domain in each of the
ant i gen- bi ndi ng nol ecul es conmprises a light chain
vari abl e regi on which conprises at | east one am no acid
resi due that changes the antigen-binding activity of the
ant i gen- bi ndi ng nol ecul e dependi ng on cal ciumion
concentration conditions, wherein the am no acid residue
is |ocated at any one or nore of positions 30, 31, 32, 50
and 92 defined by the Kabat nunbering in the light chain
vari abl e region, or
fusion pol ypeptides differing in sequence from each ot her
and each conprising the anti gen-bindi ng nol ecul es,
wherei n each of the fusion polypeptides is a fusion
product of a heavy chain variable region of the antigen-
bi ndi ng nol ecule and at | east a portion of a viral coat
protein;
b) contacting the library with anti gens under two or nore

different cal ciumion concentration conditions;
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c) sorting, fromthe library, a subpopul ation of antigen-
bi ndi ng nol ecul es whose antigen-binding activity is
changed depending on the cal ciumion concentration
conditions; and

d) isolating each anti gen-bi ndi ng nol ecul e whose anti gen-
bi nding activity is changed dependi ng on the cal ciumion
concentration conditions fromthe subpopul ation sorted in
the step c), wherein an antigen-binding nol ecul e havi ng

| ower antigen-binding activity under a | ow cal ci um
concentration condition than that under a high-cal ci um
concentration condition is sel ected,

wherein the | ow cal ci um concentration condition is 0.1 uM
to 30 pM and the high-cal cium concentration condition is

100 pMto 10 mM

[Caim 2]

A nmethod for isolating a pol ynucl eotide encodi ng an
ant i gen- bi ndi ng nol ecul e whose antigen-binding activity
i s changed dependi ng on cal ciumion concentration
conditions, the method conprising the steps of:

a) preparing a library conprising a plurality of
replicabl e expression vectors each conprising, in an
operably linked state, a plurality of polynucl eotides
each encodi ng anti gen-bi nding nol ecules differing in
sequence from each other , wherein an antigen-bi ndi ng
domain in each of the antigen-binding nol ecul es conprises
a light chain variable region which conprises at |east

one anmino acid residue that changes the anti gen-bi ndi ng
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activity of the antigen-binding nol ecul e dependi ng on
calciumion concentration conditions, wherein the am no
acid residue is located at any one or nore of positions
30, 31, 32, 50 and 92 defined by the Kabat nunbering in
the light chain variable region or

fusion pol ypeptides differing in sequence from each

ot herand each conprising the antigen-bindi ng nol ecul es,
wherei n each of the fusion polypeptides is a fusion
product of a heavy chain variable region of the antigen-
bi ndi ng nol ecule and at | east a portion of a viral coat
protein;

b) allowing a plurality of viruses each transformed with
t he expression vectors contained in the library to
express on their surface the antigen-binding nol ecul es or
t he fusion pol ypeptides differing in sequence from each
ot her encoded by the pol ynucl eoti des;

c) contacting the plurality of viruses with antigens
under two or nore different cal ciumion concentration
condi tions;

d) sorting, fromthe library, a subpopul ation of viruses
whose anti gen-bi nding activity is changed dependi ng on
the calciumion concentration conditions;

e) isolating each virus whose antigen-binding activity is
changed dependi ng on the cal ciumion concentration
conditions fromthe virus subpopul ation sorted in the
step d) , wherein an antigen-bindi ng nol ecul e havi ng

| ower antigen-binding activity under a | ow cal ci um
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concentration condition than that under a high-cal ci um
concentration condition is sel ected,

wherein the | ow cal ci um concentration condition is 0.1 uM
to 30 pM and the high-cal cium concentration condition is

100 pMto 10 mM and

f) isolating the polynucl eotides fromthe isolated virus.

[Caim 3]
The nethod according to claiml or 2, wherein a
light chain framework region in the antigen-binding

nol ecul e conprises a germine franmework sequence.

[ O ai m 4]

The nethod according to any of clains 1 to 3,
wherein a heavy chain variable region of the antigen-
bi ndi ng nol ecul e conpri ses the am no acid sequence of a

nai ve sequence.

[ A ai m5]
The method according to any of clainms 1 to 4,
wherein the amno acid residue forns a cal ci um bi ndi ng

notif.

[ ai m6]

The nethod according to claimb5, wherein the
calciumbinding notif is any cal ci umbinding notif
sel ected from a cadherin domain, an EF hand, a C2 donmi n,

a Ga domain, a Ctype lectin, a domain, an annexin, a
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t hronbospondi n type 3 donmain, an EG--1ike domain, a
domai n of VK5, a domain represented by SEQ ID NO 10, and
a domain represented by SEQ ID NO 11.

[Caim7]
The nethod according to any of clains 3 to 6,
wherein the amno acid residue is an amno acid having a

net al -chel ati ng effect.

[ O ai m 8]

The method according to claim?7, wherein the am no
acid having a netal-chelating effect is any one or nore
am no acids selected fromserine, threonine, asparagine,

gl utanmi ne, aspartic acid, and glutam c acid.

[Caim9]

The library nmethod to claim1 or 2, wherein the
viral coat protein is selected fromthe group consisting
of protein plll, major coat protein pVill, pVIl, plX Soc,

Hoc, gpD, pvl, and variants thereof.

[Aaim10]
The nmethod according to claim2, wherein the steps

c) and d) are additionally repeated at |east once.
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[Caim11]
The nethod according to claim1l or 2, wherein the

| ow cal ci um concentration condition is 3 uM

[Caim12]
The method according to claiml1 or 2, wherein the

hi gh- cal ci um concentration condition is 2 nM

[Aaim13]

A nethod for produci ng an antigen-bi ndi ng nol ecul e
whose antigen-binding activity is changed dependi ng on
calciumion concentration conditions, the nethod
conprising the steps of:

a) preparing a library conprising a plurality of
replicabl e expression vectors each conprising, in an
operably linked state, a plurality of polynucl eotides
each encodi ng anti gen-bi nding nol ecules differing in
sequence from each other , wherein an antigen-bi ndi ng
domain in each of the antigen-binding nol ecul es conprises
a light chain variable region which conprises at |east
one anmino acid residue that changes the anti gen-bi ndi ng
activity of the antigen-binding nol ecul e dependi ng on
cal ciumion concentration conditions, wherein the am no
acid residue is located at any one or nore of positions
30, 31, 32, 50 and 92 defined by the Kabat nunbering in
the light chain variable region or

fusion polypeptides differing in sequence from each

ot herand each conprising the antigen-bindi ng nol ecul es,
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wherei n each of the fusion polypeptides is a fusion
product of a heavy chain variable region of the antigen-
bi ndi ng nol ecule and at | east a portion of a viral coat
protein;

b) allowing a plurality of viruses each transformed with
t he expression vectors contained in the library to
express on their surface the antigen-binding nol ecul es or
the fusion polypeptides differing in sequence from each
ot her encoded by the pol ynucl eoti des;

c) contacting the plurality of viruses with antigens
under two or nore different cal ciumion concentration
condi tions;

d) sorting, fromthe library, a subpopul ation of viruses
whose anti gen-bi nding activity is changed dependi ng on
the calciumion concentration conditions;

e) isolating each virus whose antigen-binding activity is
changed depending on the cal ciumion concentration
conditions fromthe virus subpopul ation sorted in the
step d) , wherein an antigen-bindi ng nol ecul e havi ng

| ower antigen-binding activity under a | ow cal ci um
concentration condition than that under a high-cal ci um
concentration condition is sel ected,

wherein the | ow cal ci um concentration condition is 0.1 uM
to 30 uM and the high-cal cium concentration condition is

100 pMto 10 nmv

f) isolating the polynucl eotides fromthe isolated virus;
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g) culturing a host cell transfected with a vector having
an operably linked insert of the isolated

pol ynucl eoti des; and

h) collecting the antigen-binding nolecules fromthe

cultures of the cell cultured in the step Q).

[ A ai m 14]

A nethod for produci ng an antigen-bi ndi ng nol ecul e
whose antigen-binding activity is changed dependi ng on
cal ciumion concentration conditions, the method
conprising the steps of:

a) preparing a library conprising a plurality of
replicabl e expression vectors each conprising, in an
operably linked state, a plurality of polynucl eotides
each encodi ng anti gen-bi nding nol ecules differing in
sequence from each other , wherein an antigen-bi ndi ng
domain in each of the antigen-binding nol ecul es conprises
a light chain variable region which conprises at |east
one anmino acid residue that changes the anti gen-bi ndi ng
activity of the antigen-binding nol ecul e dependi ng on
cal ciumion concentration conditions, wherein the am no
acid residue is located at any one or nore of positions
30, 31, 32, 50 and 92 defined by the Kabat numbering in
the light chain variable region or

fusion polypeptides differing in sequence from each

ot herand each conprising the antigen-bindi ng nol ecul es,
wherei n each of the fusion polypeptides is a fusion

product of a heavy chain variable region of the antigen-



. 418 -

bi ndi ng nol ecule and at | east a portion of a viral coat
protein;

b) allowing a plurality of viruses each transformed with
t he expression vectors contained in the library to
express on their surface the antigen-binding nol ecul es or
the fusion polypeptides differing in sequence from each
ot her encoded by the pol ynucl eoti des;

c) contacting the plurality of viruses with antigens
under two or nore different cal ciumion concentration
condi ti ons;

d) sorting, fromthe library, a subpopul ation of viruses
whose antigen-binding activity is changed dependi ng on
the calciumion concentration conditions;

e) isolating each virus whose antigen-binding activity is
changed depending on the cal ciumion concentration
conditions fromthe virus subpopul ation sorted in the
step d) , wherein an antigen-binding nol ecul e having

| ower antigen-binding activity under a | ow cal ci um
concentration condition than that under a high-cal ci um
concentration condition is sel ected,

wherein the | ow cal ci um concentration condition is 0.1 uM
to 30 pM and the high-cal cium concentration condition is
100 ypMto 10 mv

f) isolating the polynucl eotides fromthe isolated virus;
g) linking the isolated polynucleotides in frame with a

pol ynucl eoti de encodi ng an anti body constant region;
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h) culturing a host cell transfected with a vector having
an operably linked insert of the pol ynucl eotides |inked
in the step g); and

i) collecting the antigen-binding nolecules fromthe

cultures of the cell cultured in the step h).

[Aaim15]
The method according to claim13 or 14, wherein a
l'ight chain framework region in the antigen-binding

nol ecul e conprises a gernmine framework sequence.

[ O ai m16]

The method according to any of clainms 13 to 15,
wherei n a heavy chain variable region of the antigen-
bi ndi ng nol ecul e conpri ses the am no acid sequence of a

nai ve sequence.

[Caim17]
The nethod according to any of clains 13 to 16,
wherein the amno acid residue forns a cal ci um bi ndi ng

not i f.

[ C ai m 18]
The nethod according to claim 17, wherein the
cal ciumbinding notif is any cal ci umbinding notif
sel ected froma cadherin donmain, an EF hand, a C2 domai n,
a Ga domain, a Gtype lectin, a domain, an annexin, a

t hronbospondi n type 3 donmain, an EG-1ike domain, a



- 420 -

domai n of Vk5, a dommin represented by SEQ ID NO 10, and
a domain represented by SEQ ID NO 11.

[Aaim19]
The nethod according to any of clains 15 to 18,
wherein the amno acid residue is an anm no acid having a

met al -chel ating effect.

[ A aim20]

The nethod according to claim 19, wherein the am no
acid having a netal-chelating effect is any one or nore
am no acids selected fromserine, threonine, asparagine,

glutam ne, aspartic acid, and glutam c acid.

[ A aim21]

The library method to claim 13 or 14, wherein the
viral coat protein is selected fromthe group consisting
of protein plll, major coat protein pVill, pVIl, plX Soc,

Hoc, gpD, pvl, and variants thereof.

[Caim22]
The production nmethod according to claim 13 or 14,
wherein the steps ¢) and d) are additionally repeated at

| east once.

[Caim23]
The production nmethod according to claim 13 or 14,

wherein the | ow cal ci um concentration condition is 3 uM
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[ A ai m 24]
The production nethod according to claim 13 or 14,

wherei n the high-cal ciumconcentration condition is 2 nmM



