(12) STANDARD PATENT (11) Application No. AU 2013258844 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)

(43)
(44)
(71)
(72)

(74)

(56)

Title
Single-arm monovalent antibody constructs and uses thereof

International Patent Classification(s)

CO7K 16/28 (2006.01) C12N 5/10 (2006.01)
A61K 39/395 (2006.01) C12N 15/13 (2006.01)
A61P 35/00 (2006.01) C12N 15/85 (2006.01)
CO7K 16/00 (2006.01) C12P 21/08 (2006.01)
CO7K 16/30 (2006.01) GO1N 30/72 (2006.01)
Application No: 2013258844 (22) Date of Filing:  2013.05.08

WIPO No: WO13/166604

Priority Data

Number (32) Date (33) Country
61/645,547 2012.05.10 us
61/671,640 2012.07.13 us
61/722,070 2012.11.02 us
61/762,812 2013.02.08 us
Publication Date: 2013.11.14

Accepted Journal Date: 2017.12.21

Applicant(s)
Zymeworks Inc.

Inventor(s)
Ng, Gordon Yiu Kon;Dixit, Surjit Bhimarao;Spreter Von Kreudenstein, Thomas

Agent / Attorney
FB Rice Pty Ltd, L 23 44 Market St, Sydney, NSW, 2000, AU

Related Art
WO 2008/131242 A1
WO 2011/131746 A2




wO 2013/166604 A 1[I I N0FV0 0000 0 0 0 O

(43) International Publication Date
14 November 2013 (14.11.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2013/166604 A1l

(51

eay)

(22)

(25)

(26)

(30)

1

(72

International Patent Classification:

CO7K 16/28 (2006.01) CI2N 15/13 (2006.01)
A61K 39/395 (2006.01) CI2N 15/85 (2006.01)
AG61K 47/48 (2006.01) CI2N 5/10(2006.01)
A61P 35/00 (2006.01) CI12P 21/08 (2006.01)
CO7K 16/00 (2006.01) GOIN 30/72 (2006.01)
CO7K 16/30 (2006.01)

International Application Number:
PCT/CA2013/050358

International Filing Date:

8 May 2013 (08.05.2013)
Filing Language: English
Publication Language: English
Priority Data:
61/645,547 10 May 2012 (10.05.2012) US
61/671,640 13 July 2012 (13.07.2012) US
61/722,070 2 November 2012 (02.11.2012) US
61/762,812 8 February 2013 (08.02.2013) US

Applicant: ZYMEWORKS INC. [CA/CA]; 540 - 1385
West 8th Avenue, Vancouver, British Columbia V6H 3V9
(CA).

Inventors: NG, Gordon Yiu Kon; 1535 West 64th Aven-
ue, Vancouver, British Columbia V6P 2N8 (CA). DIXIT,

(74

(8D

(84)

Surjit Bhimarao; #41, 11651 Kingfisher Drive, Rich-
mond, British Columbia V7E 3NS5 (CA). SPRETER VON
KREUDENSTEIN, Thomas; 1007-1330 Harwood Street,
Vancouver, British Columbia V6E 188 (CA).

Agents: SALISBURY, Clare et al; Gowling Lafleur
Henderson LLP, Box 30, 2300 - 550 Burrard Street, Van-
couvet, British Columbia V6C 2B5 (CA).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
IM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

[Continued on next page]

(54) Title: SINGLE-ARM MONOVALENT ANTIBODY CONSTRUCTS AND USES THEREOF

Figure 1

CDC

Complarmient

Aztbaation /

&

ADCC

LgEis or

Phagneytass

(57) Abstract: Provided herein are monovalent anti-
body constructs. In specific embodiments is a mono-
valent antibody construct comprising: an antigen-bind-
ing polypeptide construct which monovalently binds an
antigen; and a dimeric Fc polypeptide construct com-
prising a CH3 domain, said construct comprising two
monomeric Fc polypeptides, wherein one said mono-
meric Fc polypeptide is fused to at least one poly-
peptide from the antigen-binding polypeptide con-
struct. These therapeutically novel molecules encom-
pass monovalent constructs that display an increase in
binding density and Bmax (maximum binding at a tar-
get to antibody ratio of 1:1) to a target cell displaying
said antigen as compared to a corresponding monospe-
cific bivalent antibody construct with two antigen bind-
ing regions. Provided herein are methods for creation
of monovalent antibody constructs that shows superior
etfector efticacy as compared to the corresponding bi-
valent antibody construct at equimolar concentrations.
Provided herein are methods for creation of mono-
valent antibody constructs that unexpectedly inhibit tu-
mor cell growth and can be internalized and show
greater efficacy compared to a bivalent antibody con-
struct at equimolar saturating concentrations. Provided
are monovalent antibody constructs for the treatment of
HER?2 expressing diseases.
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SINGLE-ARM MONOVALENT ANTIBODY CONSTRUCTS AND USES THEREOF

Cross Reference to Related Applications

[0001] This application claims the benefit under 35 U.S.C. § 1 19(e) of U.S. Provisional Patent
Application No. 61/645547, filed May 10, 2012; U.S. Provisional Patent Application No.
61/722070, filed November 2, 2012; U.S. Provisional Patent Application No. 61/671640, filed
July 13, 2012 and U.S. Provisional Patent Application No. 61/762812, filed February 8, 2013,

each of which is herein incorporated by reference in its entirety.

Field of Invention
[0002] The field of the invention is the rational design of a scaffold for custom development of

biotherapeutics.

Description of Related Art

[0003] In the realm of therapeutic proteins, antibodies with their multivalent target binding features
are excellent scaffolds for the design of drug candidates. Current marketed antibody
therapeutics are bivalent monospecific antibodies optimized and selected for high affinity
binding and avidity conferred by the two antibody FABs. Defucosylation or enhancement of
FcgR binding by mutagenesis have been employed to render antibodies more efficacious via
antibody Fc dependent cell cytotoxicity mechanisms. Afucyosylated antibodies or antibodies
with enhanced FcgR binding still suffer from incomplete therapeutic efficacy in clinical
testing and marketed drug status has yet to be achieved for any of these antibodies.

[0004] Therapeutic antibodies would ideally possess certain minimal characteristics, including target
specificity, biostability, bioavailability and biodistribution following administration to a
subject patient, and sufficient target binding affinity and high target occupancy and antibody
decoration of target cells to maximize antibody dependent therapeutic effects. There has been
limited success in efforts to generate antibody therapeutics that possess all of these minimal
characteristics especially antibodies that can fully occupy targets at a 1:1 antibody to target
ratio. For example, full length bivalent monospecific IgG antibodies can not fully occupy
targets at a 1:1 ratio even at saturating concentrations . From a theoretical perspective, at
saturating concentrations a traditional monospecific bivalent antibody is expected to
maximally binds targets at a ratio of 1 antibody:2 targets owing to the presence of two
identical antigen binding FABs that can confer avidity effects compared to monovalent
antibody fragments. Further, such full length antibodies suffer from more limited
bioavailability and/or biodistribution as a consequence of greater molecular size.

Furthermore, a full length antibody may in some cases exhibit agonistic effects upon binding
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to a target antigen, which is undesired in instances where the antagonistic effect is the desired
therapeutic function. In some instances, this phenomenon is attributable to the “cross-linking”
effect of a bivalent antibody that when bound to a cell surface receptor promotes receptor
dimerization that leads to receptor activation. Additionally, traditional bivalent antibodies
suffer from limited therapeutic efficacy because of limited antibody binding and decoration of
target cells at a 1:2 antibody to target antigen ratio at maximal therapeutically safe doses that

permit antibody dependent cytotoxic effects or other mechanisms of therapeutic activity.

SUMMARY OF THE INVENTION

[000S] Provided herein is an isolated monovalent antibody construct comprising: an antigen-binding
polypeptide construct which monovalently binds an antigen; and a dimeric Fc polypeptide
construct, said Fc polypeptide construct comprising two monomeric Fc polypeptides each
comprising a CH3 domain, wherein one said monomeric Fc polypeptide is fused to at least
one polypeptide from the antigen-binding polypeptide construct; wherein said monovalent
antibody construct selectively and/or specifically binds a target cell displaying said antigen
with: an increased binding density and B, as compared to a corresponding monospecific
bivalent antibody construct with two antigen binding regions; a dissociation constant (Ky)
comparable to said monospecific bivalent antibody construct; an off-rate that is comparable or
slower that said monospecific bivalent antibody construct; and wherein said monovalent
antibody construct displays biophysical and in vivo stability comparable to said monospecific
bivalent antibody construct; and cytotoxicity comparable to or greater than said monospecific
bivalent antibody construct.

[0006] In certain embodiments is provided the isolated monovalent antibody construct described
herein, wherein the monovalent antibody construct blocks binding of the cognate ligand to the
target antigen. In certain embodiments is the isolated monovalent antibody construct provided
herein, wherein the monovalent antibody construct does not block binding of the cognate
ligand to the target antigen. In an embodiment is the isolated monovalent antibody construct,
wherein at an antibody to target ratio of 1:1 the increase in binding density and Bmax relative
to a monospecific bivalent antibody, is observed at a concentration greater than the observed
equilibrium constant (Kd) of the antibodies up to saturating concentrations. In an embodiment
is the isolated monovalent antibody construct described herein, wherein said monovalent
antibody construct displays at least one of higher ADCC, higher ADCP and higher CDC
efficacy as compared to said corresponding bivalent antibody construct at a concentration
greater than the observed equilibrium constant (Kd) of the antibodies up to saturating

concentrations.
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[0007] Provided in some embodiments is the isolated monovalent antibody construct described
herein, wherein said construct is a monovalent lytic antibody construct that comprises an Fc
domain that engages in effector activity, wherein said lytic antibody construct is non-
agonistic, blocks cognate ligand binding to the target antigen, inhibits cell growth; and
wherein said lytic antibody construct binds and saturates said target cell with increased B,
fast on-rate and a comparable off-rate as compared to a corresponding monospecific bivalent
antibody construct with two antigen binding regions.

[0008] In an embodiment is the isolated monovalent antibody construct, wherein said construct is not
internalized. In some embodiments is the isolated monovalent antibody construct, wherein
said construct is internalized.

[0009] Provided herein is an isolated monovalent antibody construct described herein, wherein said
construct is a monovalent internalizing antibody construct that is effectively internalized;
wherein said internalizing antibody is non-agonistic, blocks cognate ligand binding to the
target antigen, and does not induce cell growth; and wherein said internalizing antibody
construct binds said target cell with increased By, fast on-rate and a slower off-rate as
compared to a corresponding monospecific bivalent antibody construct with two antigen
binding regions.

[0010] In an embodiment is the isolated monovalent antibody construct described herein, wherein the
internalization of said construct is greater than, equal to or less than that of the corresponding
monospecific bivalent antibody. In an embodiment is the isolated monovalent antibody
construct described herein, wherein said increase in binding density and Bmax is independent
of the density of the antigen on the target cell. In an embodiment is provided the isolated
monovalent antibody construct described herein, wherein said increase in binding density and
Bmax is independent of the target antigen epitope.

[0011] In an embodiment is the isolated monovalent antibody construct described herein, wherein
said construct exhibits no avidity

[0012] In an embodiment is the isolated monovalent antibody construct described herein, wherein
said dimeric Fc polypeptide construct is heterodimeric. In an embodiment is the isolated
monovalent antibody construct described herein wherein said monovalent antigen binding
polypeptide construct is a Fab fragment, an scFv, an sdAb, an antigen binding peptide or a
protein domain capable of binding the antigen. In one embodiment is the isolated monovalent
antibody construct wherein said Fab fragment comprises a heavy chain polypeptide and a
light chain polypeptide.

[0013] In an embodiment is the isolated monovalent antibody construct described herein, wherein the
target cell is a cell expressing the cognate antigen, said cell selected from a list comprising: a

cancer cell, and a diseased cell expressing HER2. In some embodiments is the isolated
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monovalent antibody construct described herein, wherein said antigen-binding polypeptide
construct binds HER2 and wherein the target cell is at least one of: a low, medium or high
HER?2 expressing cell, a progesterone receptor negative cell or an estrogen receptor negative
cell. In an embodiment is the isolated monovalent antibody construct described herein
wherein said antigen-binding polypeptide construct binds a HER?2 extra-cellular domain
wherein said extra cellular domain is at least one of ECR 1, 2, 3, and 4.

[0014] Provided herein is an isolated monovalent antibody construct that binds HER2 comprising: an
antigen binding polypeptide construct which monovalently binds HER2; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one of said monomeric Fc polypeptide is fused to the antigen-binding
polypeptide construct; wherein said antibody construct displays an increase in binding density
to FCyR compared to a corresponding bivalent antibody construct which binds HER?2 at
equimolar concentrations.

[0015] Provided herein is an isolated monovalent antibody construct that binds HER2 comprising: an
antigen binding polypeptide construct which monovalently binds HER2; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one of said monomeric Fc polypeptide is fused to the antigen-binding
polypeptide construct; wherein said antibody construct is internalized by a target cell, wherein
said construct displays an increase in binding density and Bmax to HER2 displayed on the
target cell as compared to a corresponding bivalent antibody construct which binds HER2,
and wherein said construct displays at least one of higher ADCC, higher ADCP and higher
CDC as compared to said corresponding bivalent HER?2 binding antibody constructs at
equimolar concentrations.

[0016] In an embodiment is an isolated monovalent antibody construct that binds HER2 comprising:
an antigen binding polypeptide construct which monovalently binds HER2; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one of said monomeric Fc polypeptide is fused to the antigen-binding
polypeptide construct; wherein said antibody construct binds FcRn but displays higher Vss
compared to a corresponding monospecific bivalent antibody construct with two antigen
binding regions.

[0017] In some embodiments is an isolated monovalent HER2 binding antibody construct described
herein, wherein said monovalent HER?2 binding polypeptide construct is at least one of Fab,
an scFv, an sdAb, or a polypeptide.

[0018] Provided herein is an isolated monovalent antibody construct described herein, wherein the
dimeric Fc construct is a heterodimeric Fc construct comprising a variant CH3 domain. In an

embodiment is the isolated monovalent antibody construct described herein, said variant CH3
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domain comprising amino acid mutations that promote the formation of said heterodimer with
stability comparable to a native homodimeric Fc region. In an embodiment is the isolated
monovalent antibody construct, wherein the variant CH3 domain has a melting temperature
(Tm) of about 70°C or higher. In a further embodiment is the isolated monovalent antibody,
wherein the variant CH3 domain has a melting temperature (Tm) of about 75°C or higher.
Also provided is an isolated monovalent antibody construct described herein, wherein the
variant CH3 domain has a melting temperature (Tm) of about 80°C or higher. In a further
embodiment is the isolated monovalent antibody construct described herein, wherein the
dimeric Fc construct further comprises a variant CH2 domain comprising amino acid
modifications to promote selective binding of Fcgamma receptors. In a related embodiment is
the isolated monovalent antibody construct described herein, wherein the heterodimer Fc
construct does not comprise an additional disulfide bond in the CH3 domain relative to a wild
type Fc region. In an embodiment is the isolated monovalent antibody construct provided
herein wherein the heterodimer Fc construct comprises an additional disulfide bond in the
variant CH3 domain relative to a wild type Fc region, and wherein the variant CH3 domain
has a melting temperature (Tm) of at least about 77.5°C. In an embodiment is the isolated
monovalent antibody construct described herein wherein the dimeric Fc construct is a
heterodimeric Fc construct formed with a purity greater than about 75%. In some
embodiments is the isolated monovalent antibody described herein wherein the dimeric Fc
construct is a heterodimeric Fc construct formed with a purity greater than about 80%. Also
provided is the isolated monovalent antibody construct wherein the dimeric Fc construct is a
heterodimeric Fc construct formed with a purity greater than about 90%. In some
embodiments is the isolated monovalent antibody construct described herein wherein the
dimeric Fc construct is a heterodimeric Fc construct formed with a purity greater than about
95%.

[0019] Provided herein is an isolated monovalent antibody construct described herein, wherein said
monomeric Fc polypeptide is fused to the antigen-binding polypeptide construct by a linker.
In certain embodiments, the linker is a polypeptide linker.

[0020] Provided in an embodiment is the isolated monovalent antibody construct described herein,
wherein said construct possesses greater than about 105% of at least one of the ADCC, ADCP
and CDC of a corresponding bivalent antibody construct with two antigen binding
polypeptide construct. In an embodiment is a construct that possesses at least about 125% of
at least one of the ADCC, ADCP and CDC of a corresponding bivalent antibody construct
with two antigen binding polypeptide construct. In another embodiment is a construct that
possesses at least about 150% of at least one of the ADCC, ADCP and CDC of a
corresponding bivalent antibody construct. In an embodiment is the isolated monovalent

antibody construct described herein, wherein said construct possesses at least about 300% of
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at least one of the ADCC, ADCP and CDC of a corresponding bivalent antibody construct
with two antigen binding polypeptide construct.

[0021] Provided in an embodiment is the isolated monovalent antibody construct described herein,
wherein said increase in binding density and B, is at least about 125% of the binding
density and Bmax of the corresponding bivalent antibody construct. In an embodiment is the
isolated monovalent antibody construct described herein, wherein said increase in binding
density and B, is at least about 150% of the binding density and Bmax of the corresponding
bivalent antibody construct. Also provided is the isolated monovalent antibody construct
described herein, wherein said increase in binding density and By, is at least about 200% of
the binding density and Bmax of the corresponding bivalent antibody construct.

[0022] In an embodiment is a host cell comprising nucleic acid encoding the isolated monovalent
antibody construct described herein. In some embodiments a host cell, wherein the nucleic
acid encoding the antigen binding polypeptide construct and the nucleic acid encoding the Fc
construct are present in a single vector. Also provided is a method of preparing an isolated
monovalent antibody construct described herein, the method comprising the steps of: (a)
culturing a host cell comprising nucleic acid encoding the antibody fragment; and (b)
recovering the antibody fragment from the host cell culture.

[0023] In an embodiment is a method of producing a glycosylated monovalent antibody construct or
a or glycoengineer afucosylated monovalent antibody construct in stable mammalian cells,
comprising: transfecting at least one stable mammalian cell with: a first DNA sequence
encoding a first heavy chain polypeptide comprising a heavy chain variable domain and a first
Fc domain polypeptide; a second DNA sequence encoding a second heavy chain polypeptide
comprising a second Fc domain polypeptide, wherein said second heavy chain polypeptide is
devoid of a variable domain; and a third DNA sequence encoding a light chain polypeptide
comprising a light chain variable domain, such that the said first DNA sequence, said second
DNA sequence and said third DNA sequences are transfected in said mammalian cell in a pre-
determined ratio; translating the said first DNA sequence, said second DNA sequence, and
said third DNA sequence in the at least one mammalian cell such that said heavy and light
chain polypeptides are expressed as the desired glycosylated monovalent asymmetric
antibody in said at least one stable mammalian cell.

[0024] Provided in an embodiment is the method of producing a glycosylated monovalent antibody
construct or a or glycoengineer afucosylated monovalent antibody construct described herein,
comprising transfecting at least two different cells with different pre-determined ratios of said
first DNA sequence, said second DNA sequence and said third DN A sequence such that each
of the at least two cells expresses the heavy chain polypeptides and the light chain
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polypeptide in a different ratio. In an embodiment is the method of producing a glycosylated
monovalent antibody construct or a or glycoengineer afucosylated monovalent antibody
construct comprising transfecting the at least one mammalian cell with a multi-cistronic
vector comprising at least two of said first, second and third DNA sequence. In an
embodiment, said at least one mammalian cell is selected from the group consisting of a
VERO, HelLa, HEK, NSO, Chinese Hamster Ovary (CHO), W138, BHK, COS-7, Caco-2 and
MDCK cell, and subclasses and variants thereof.

[0025] In an embodiment is provided the method of producing a glycosylated monovalent antibody
construct or a or glycoengineer afucosylated monovalent antibody construct, wherein said
predetermined ratio of the first DNA sequence: second DNA sequence: third DNA sequence
is about 1:1:1.

[0026] In another embodiment is the method of of producing a glycosylated monovalent antibody
construct or a or glycoengineer afucosylated monovalent antibody construct described herein,
wherein said predetermined ratio of the first DNA sequence: second DNA sequence: third
DNA sequence is such that the amount of translated first heavy chain polypeptide is about
equal to the amount of the second heavy chain polypeptide, and the amount of the light chain
polypeptide. In an embodiment is the method described herein wherein the expression product
of the at least one stable mammalian cell comprises a larger percentage of the desired
glycosylated monovalent antibody as compared to the monomeric heavy or light chain
polypeptides, or other antibodies.

[0027] In an embodiment is provided the method of producing a glycosylated monovalent antibody
construct or a or glycoengineer afucosylated monovalent antibody construct described herein,
comprising identifying and purifying the desired glycosylated monovalent antibody. In certain
embodiments, said identification is by one or both of liquid chromatography and mass
spectrometry.

[0028] Provided herein is a method of producing antibody constructs with improved ADCC
comprising: transfecting at least one stable mammalian cell with: a first DNA sequence
encoding a first heavy chain polypeptide comprising a heavy chain variable domain and a first
Fc domain polypeptide; a second DNA sequence encoding a second heavy chain polypeptide
comprising a second Fc domain polypeptide, wherein said second heavy chain polypeptide is
devoid of a variable domain; and a third DNA sequence encoding a light chain polypeptide
comprising a light chain variable domain, such that the said first DNA sequence, said second
DNA sequence and said third DNA sequences are transfected in said mammalian cell in a pre-
determined ratio; translating the said first DNA sequence, said second DNA sequence, and
said third DNA sequence in the at least one mammalian cell such that said heavy and light

chain polypeptides are expressed as a glycosylated monovalent antibody in said at least one
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stable mammalian cell, wherein said glycosylated monovalent asymmetric antibody has a
higher ADCC as compared to a corresponding wild-type antibody.

[0029] Provided herein is a method of producing HER?2 binding antibody constructs with at least one
of improved ADCC, ADCP and CDC, comprising: transfecting at least one stable mammalian
cell with: a first DNA sequence encoding a first heavy chain polypeptide comprising a heavy
chain variable domain and a first Fc domain polypeptide; a second DNA sequence encoding a
second heavy chain polypeptide comprising a second Fc domain polypeptide, wherein said
second heavy chain polypeptide is devoid of a variable domain; and a third DNA sequence
encoding a light chain polypeptide comprising a light chain variable domain, such that the
said first DNA sequence, said second DNA sequence and said third DNA sequences are
transfected in said mammalian cell in a pre-determined ratio; translating the said first DNA
sequence, said second DNA sequence, and said third DNA sequence in the at least one
mammalian cell such that said heavy and light chain polypeptides are expressed as an
asymmetric glycosylated monovalent HER?2 binding antibody in said at least one stable
mammalian cell, wherein said glycosylated monovalent HER2 binding antibody has at least
one of improved ADCC, ADCP and CDC as compared to a corresponding wild-type HER2
binding antibody.

[0030] Provided is a method of increasing antibody concentration on at least one target cell
providing to the target cell a monovalent antibody construct comprising: an antigen-binding
polypeptide construct which monovalently binds an antigen; a dimeric Fc region; wherein
said monovalent antibody construct displays an increase in binding density and Bmax to a
target cell displaying said antigen as compared to a corresponding bivalent antibody construct
with two antigen binding regions, and wherein said monovalent antibody construct shows
improved efficacy compared to a corresponding bivalent antibody construct, and wherein said
improved efficacy is not caused by crosslinking of the antigen, antigen dimerization,
prevention of antigen modulation, antigen internalization or antigen downregulation, or
antigen activation.

[0031] Provided herein is a pharmaceutical composition comprising a monovalent antibody construct
described herein and a pharmaceutically acceptable carrier. In certain embodiments is a
pharmaceutical composition described herein, further comprising a drug molecule conjugated
to the monovalent antibody construct.

[0032] Provided herein is a method of treating cancer comprising providing to a patient in need
thereof an effective amount of the pharmaceutical composition described herein. Provided is a
method of treating disorder of HER signaling providing to a patient in need thereof an
effective amount of the pharmaceutical composition of described herein. Provided herein is a

method of inhibiting growth of a tumor, comprising contacting the tumor with a composition
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comprising an effective amount of the monovalent antibody construct described herein.
Provided is a method of shrinking a tumor, comprising contacting the tumor with a composition
comprising an effective amount of the monovalent antibody construct described herein.

[0033] Provided is a method of treating breast cancer comprising, providing to a patient in need thereof
an effective amount of a monovalent antibody construct described herein. In an embodiment is a
method of treating breast cancer in a patient partially responsive to treatment with one or more
of Trastuzumab, pertuzumab, TDM1 and anti-HER bivalent antibodies, said method comprising
providing to a patient in need thereof an effective amount of a monovalent antibody construct
described herein. In an embodiment is a method of treating breast cancer in a patient not
responsive to treatment with one or more of Trastuzumab, pertuzumab, TDM1 (ADC) and anti-
HER bivalent antibodies, comprising providing to a patient in need thereof an effective amount
of a monovalent antibody construct described herein. Provided is a method of treating breast
cancer described herein wherein said method comprises providing said antibody construct in
addition to another therapeutic agent. In an embodiment is a method of treating breast cancer
described herein, wherein said antibody construct is provided simultaneously with said
therapeutic agent. Also provided is a method of treating breast cancer provided herein, wherein
said antibody construct is conjugated with said therapeutic agent.

[0034] Provided is the isolated monovalent antibody construct described herein wherein the monovalent
antibody construct is conjugated to one or more drug molecules.

[0035] Provided is a method of inhibiting multimerization of an antigen molecule, comprising
contacting the antigen with a composition comprising an effective amount of the monovalent
antibody construct described herein. Also provided is a method of inhibiting binding of an
antigen to its cognate binding partner comprising contacting the antigen with a composition
comprising an amount of the monovalent antibody construct described herein, sufficient to bind

to the antigen.

[0035a] Provided is a method of treating a low HER2-expressing cancer in a patient, comprising
administration of a monovalent antibody construct that binds to an extracellular domain (ECD) of
HER?2 selected from the group consisting of ECD1, ECD2 or ECD4 of HER2, the monovalent
antibody construct comprising:

(a)  an antigen binding polypeptide construct which binds to the ECD of HER2; and

(b) adimeric Fc polypeptide construct comprising two monomeric Fc polypeptides each
comprising a CH3 domain, wherein one of the monomeric Fc polypeptides is fused to the
antigen binding polypeptide construct;

wherein the monovalent antibody construct displays higher maximum lysis of low HER2-

expressing cells by at least one of ADCC, ADCP and CDC compared to a corresponding

monospecific bivalent antibody construct that binds HER2.
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[0035b] Provided is a use of a monovalent antibody construct that binds to an extracellular domain
(ECD) of HER2 selected from the group consisting of ECD1, ECD2, or ECD4 of HER2 in the
preparation of a medicament for treating a low HER2-expressing cancer in a patient, the
monovalent antibody construct comprising:

(a) an antigen binding polypeptide construct which binds to the ECD of HER2; and
(b) adimeric Fc polypeptide construct comprising two monomeric Fc polypeptides each
comprising a CH3 domain, wherein one of the monomeric Fc polypeptides is fused to the
antigen binding polypeptide construct;
wherein the monovalent antibody construct displays higher maximum lysis of low HER2-
expressing cells by at least one of ADCC, ADCP and CDC compared to a corresponding
monospecific bivalent antibody construct that binds HER2.

[0036] Also provided are transgenic organisms modified to contain nucleic acid molecules described
herein to encode and express monovalent antibody constructs described herein.

[0037] Other aspects and features of the present invention will become apparent to those ordinarily
skilled in the art upon review of the following description of specific embodiments of the
invention in conjunction with the accompanying figures.

[0037a] Throughout this specification the word "comprise", or variations such as "comprises" or
"comprising", will be understood to imply the inclusion of a stated element, integer or step, or
group of elements, integers or steps, but not the exclusion of any other element, integer or step,
or group of elements, integers or steps.

[0037b] Any discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is not to be taken as an admission that any or all of these
matters form part of the prior art base or were common general knowledge in the field relevant

to the present disclosure as it existed before the priority date of each of the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0038] In drawings which illustrate embodiments of the invention,

[0039] Figure 1 depicts an illustration of antibody Fc dependent cytotoxicity namely complement-
dependent cytotoxicity (CDC), antibody-dependent cellular cytotoxicity (ADCC), and
antibody dependent cellular phagocytosis (ADCP).

[0040] Figures 2A-2B depict monovalent and bivalent antibodies binding to antigen. Fig. 2A depicts
a monovalent antibody construct described herein that binds antigen with a 1:1 stochiometry.
Fig. 2B depicts a bivalent antibody construct that binds antigen with a 1:2 stochiometry. As
described herein, the monovalent antibody constructs result in a higher antibody
concentration/decoration on a per cell basis and result in greater Fc mediated cell killing by
ADCC, CDC, ADCP.

[0041] Figure 3 depicts the ability of an exemplary monovalent anti-HER2 antibody to bind to
SKOV3 cells: A. non-linear fit binding curve; B. log transformed curve.

[0042] Figure 4 depicts the ability of exemplary monovalent anti-HER?2 antibodies to bind to cell
expressing HER?2 in varying density: A. MDA-MB-231 cells; B. SKOV3 cells; C. SKBR3
cells.

[0043] Figure S depicts the ability of an exemplary monovalent anti-HER2 antibody to mediate
enhanced ADCC compared to a bivalent, full-sized antibody (FSA).

[0044] Figure 6 depicts the ability of an exemplary monovalent anti-HER2 antibody to mediate
enhanced CDC compared to a bivalent, full-sized antibody (FSA).

[0045] Figure 7 depicts the ability of an exemplary monovalent anti-HER2 antibody to mediate
enhanced CDC compared to a bivalent, full-sized antibody (FSA): A. and B. each represent
an experiment in which two PBMC donors were used. C. Summary of two separate
experiments with OA2-Fab-HER?2 and 4 PBMC donors, with the percent CD16+ cell
indicated per donor. Data is normalized to the maximum lysis of WT FSA Hcptn, and the
fold difference in maximum lysis of OA2-Fab-HER2 vs WT FSA Hcptn is presented.

[0046] Figure 8 depicts the analysis of yield and purity of exemplary monovalent anti-HER2
antibodies post protein A purification. A. SDS-PAGE analysis of purified monovalent anti-
HER?2 antibodies; B. LCMS analysis of OA1-Fab-HER2; C. LCMS analysis of OA2-Fab-
HER2; D. an expanded view of the LCMS spectrum for OA2-Fab-HER2 showing the lower
mass peptides at ~0.8% Two Light chains + 1 Short Heavy chain (72,898 Da), ~0.7% Short
Heavy chain alone (25,907 Da).

[0047] Figure 9 depicts the ability of monovalent anti-HER?2 antibodies to be internalized. A.

Results plotted as % internalization; b. results plotted as % effect relative to control.
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[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

Figure 10 depicts the ability of monovalent anti-HER?2 antibodies to inhibit growth of SKBR3
cells.

Figure 11 depicts the ability of monovalent anti-HER?2 antibodies to bind to FcRn receptors.
Figure 12 depicts the ability of another exemplary monovalent anti-HER2 antibody to bind to
SKOV3 cells.

Figure 13 depicts the DNA and amino acid sequences of FSA-scFv-HER2. A. (SEQ ID NO: 3)
and C. (SEQ ID NO: 5) DNA sequences of chain A and chain B respectively; B. (SEQ ID NO: 4)
and D. (SEQ ID NO: 6) amino acid sequences of chain A and chain B respectively.

Figure 14 depicts the DNA and amino acid sequences of OA3-scFv-HER2. A. (SEQ ID NO: 7)
and C. (SEQ ID NO: 9) DNA sequences of chain A and chain B respectively; B. (SEQ ID NO: 8)
and D. (SEQ ID NO: 10) amino acid sequences of chain A and chain B respectively.

Figure 15 depicts the DNA and amino acid sequences of OA1-Fab-HER2. A. (SEQ ID NO: 11),
C.(SEQ ID NO: 13) and E. (SEQ ID NO: 15) DNA sequences of heavy chain A, light chain, and
heavy chain B, respectively; B. (SEQ ID NO: 12), D. (SEQ ID NO: 14), and F. (SEQ ID NO: 16)
amino acid sequences of heavy chain A, light chain, and heavy chain B, respectively.

Figure 16 depicts the DNA and amino acid sequences of OA2-Fab-HER2. A. (SEQ ID NO: 17),
C.(SEQ ID NO: 19) and E. (SEQ ID NO: 21) DNA sequences of heavy chain A, light chain, and
heavy chain B, respectively; B. (SEQ ID NO: 19), D. (SEQ ID NO: 20), and F. (SEQ ID NO: 22)
amino acid sequences of heavy chain A, light chain, and heavy chain B, respectively.

Figure 17 depicts the DNA and amino acid sequences of wt FSA Heptn. A. (SEQ ID NO: 23) and
C. (SEQ ID NO: 25) DNA sequences of heavy chain A; B. (SEQ ID NO: 24) and D. (SEQ ID NO:
26) amino acid sequences of light chain.

Figure 18 depicts the DNA and amino acid sequences of FSA-Fab-HER2. A. (SEQ ID NO: 27),
C. (SEQ ID NO: 29) and E. (SEQ ID NO: 31) DNA sequences of heavy chain A, light chain, and
heavy chain B, respectively; B. (SEQ ID NO: 28), D. (SEQ ID NO: 30), and F. (SEQ ID NO: 32)
amino acid sequences of heavy chain A, light chain, and heavy chain B, respectively.

Figure 19 depicts the DNA and amino acid sequences of FSA-scFv-BID2. A. (SEQ ID NO: 33)
DNA sequence of chain A and chain B; B. (SEQ ID NO: 34) amino acid sequence of chain A and
chain B.

Figure 20 depicts the DNA and amino acid sequences of OA4-scFv-BID2. A. (SEQ ID NO: 35)
and C. (SEQ ID NO: 37) DNA sequences of chain A and chain B respectively; B. (SEQ ID NO:
36) and D. (SEQ ID NO: 38) amino acid sequences of chain A and chain B respectively.

Figure 21 A-21E depicts the ability of exemplary monovalent antibody constructs to mediate
ADCC in different cell lines. Figures 21A, C, D, and E depict the results in MCF7 cells, while
Figure 21B depicts the results in MDA-MB-231 cells.

Figure 22 depicts the pharmacokinetic profile of an exemplary monovalent antibody construct in
mice.

Figure 23A-23B depicts the effect of treatment of SKBr3 cells with an exemplary monovalent
anti-Her?2 antibody (OA1-Fab-Her2) on phosphorylation of signaling molecules. Panel A shows
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

the effect on phosphorylation of ErbB2, while Panel B shows the effect on phosphorylation of
MAPK and AKT.

Figure 24A-25B shows the quantitative assessment of the degree of phosphorylation of Akt as
measured by ELISA at 15 minute (Panel A) and at 30 minutes (Panel B).

Figure 25A-25B depicts the ability of exemplary monovalent antibody constructs according to
the invention to bind to JIMT-1 cells (Panel A), BT474 cells (Panel B) and MCF-7 cells (Panel
()

Figure 26A-26B depicts the ability of exemplary monovalent anti-Her2 antibodies to inhibit the
growth of BT-474 cells (Panel A, OA1-Fab-Her2 OA2-Fab-HER?2; Panel B, OA5-Fab-HER?2,
OAG6-Fab-Her2).

Figure 27A-27B depicts the ability of the exemplary monovalent antibody constructs OA1-Fab-
Her2 and OAS5-Fab-Her2 (at 200 nM) to internalize in BT-474 cells (Panel A) or JIMT-1 cells
(Panel B).

Figure 28 depicts the ability of an exemplary monovalent antibody construct to bind to
MALME-3M cells.

Figure 29 depicts the ability of an exemplary monovalent antibody construct-antibody drug
conjugate (ADC) to kill BT474 cells.

Figures 30A-30B depict the purity of constructs. Figure 30A depicts purity of the exemplary
monovalent antibody constructs OA5-Fab-Her2 and OA6-Fab-Her2 post protein A purification.
Figure 30 B shows heterodimer purity analysis by LC/MS which indicates that both OAS5-Fab-
Her2 and OAG6-Fab-Her2 can be purified to greater than 99% purity post protein A and size
exclusion chromatography.

Figure 31A-31F depicts the DNA and amino acid sequences of OAS5-Fab-HER?2; Figure 31A
(SEQ ID NO: 39) and Figure 31B (SEQ ID NO: 40), DNA and amino acid sequences,
respectively, for Chain A; Figure 31C (SEQ ID NO: 41) and Figure 31D (SEQ ID NO: 42),
DNA and amino acid sequences, respectively, for Chain B; and Figure 31E (SEQ ID NO:
43)and Figure 31F (SEQ ID NO: 44), DNA and amino acid sequences, respectively, for the
light chain.

Figures 32A-32F depicts the DNA and amino acid sequences of OA6-Fab-HER?2; Figure 32A
(SEQ ID NO: 45) and Figure 32B (SEQ ID NO: 46): DNA and amino acid sequences,
respectively, for Chain A; Figure 32 C (SEQ ID NO: 47) and Figure 32D (SEQ ID NO: 48):
DNA and amino acid sequences, respectively, for Chain B; and Figure 32E (SEQ ID NO: 49)
and Figure 32F (SEQ ID NO: 50): DNA and amino acid sequences, respectively, for the light
chain.

Figure 33A-33F depicts the DNA and amino acid sequences of FSA-Fab-pert; Figure 33A
(SEQ ID NO: 51) and Figure 33B (SEQ ID NO: 52), DNA and amino acid sequences,
respectively, for Chain A; Figure 33C (SEQ ID NO: 53) and Figure 33D (SEQ ID NO: 54),
DNA and amino acid sequences, respectively, for Chain B; and Figure 33E (SEQ ID NO: 55)
and Figure 33F (SEQ ID NO: 56), DNA and amino acid sequences, respectively, for the light

chain.
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DETAILED DESCRIPTION

[0072] Provided herein are monovalent antibody constructs comprising an antigen-binding
polypeptide construct which monovalently binds an antigen; and a dimeric Fc polypeptide
construct comprising two monomeric Fc polypeptides each comprising a CH3 domain,
wherein one said monomeric Fc polypeptide is fused to at least one polypeptide from the
antigen-binding polypeptide construct; wherein said monovalent antibody construct displays
an increase in binding density and By, to a target cell displaying said antigen as compared to
a corresponding monospecific bivalent antibody construct with two antigen binding regions,
and wherein said monovalent antibody construct shows superior efficacy and/or bioactivity as
compared to the corresponding bivalent antibody construct, and wherein said superior
efficacy and/or bioactivity is the result of the increase in binding density and resulting
increase in decoration of a target cell. The increase in By, or binding density and resultant
increase in target decoration by the monovalent antibody construct provided here is the effect
of specific target binding and not due to nonspecific binding. In certain embodiments the
maximum binding occurs at a target to antibody ratio of 1:1.

[0073] In certain embodiments, the monovalent antibody constructs provided herein possess at least
one or more of the following attributes: increased By, compared to corresponding
monospecific bivalent antibody constructs (FSA); Ky comparable to corresponding FSA;
same or slower off-rate compared to corresponding FSA; decreased or partial agonism; no
cross-linking and dimerization of targets; specificity and/or selectivity for target cell of
interest; full or partial or no inhibition of target cell growth; complete Fc capable of inducing
effector activity; and ability to be internalized by target cell.

[0074] In certain embodiments, the monovalent antibody constructs provided herein possess the
following minimal attributes: increased By,.x compared to corresponding FSA; Ky comparable
to corresponding FSA; same or slower off-rate compared to corresponding FSA; decreased or
partial agonism; no cross-linking and dimerization of targets; specificity and/or selectivity for
target cell of interest; full or partial or no inhibition of target cell growth; complete Fc capable
of inducing effector activity; and optionally ability to be internalized by target cell.

[0075] Provided herein is a monovalent antibody construct wherein said construct is at least one of’ a
monovalent lytic antibody, a monovalent internalizing antibody and combinations thereof. In
some embodiments, the antibody construct is a monovalent lytic antibody and/or a
monovalent internalizing antibody depending on the balance these antibodies display between
the following efficacy factors: a) the ability of the monovalent antibody construct to be
internalized, b) the increased By, and Kd/on-off rate of the monovalent antibody construct,

and c) the degree of agonism/partial agonism of the monovalent antibody construct
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[0076] Provided herein is a method of increasing antibody concentration in at least one target cell
comprising providing to the target cell a monovalent antibody construct comprising: an
antigen-binding polypeptide construct which monovalently binds an antigen; a dimeric Fc
region; wherein said monovalent antibody construct displays an increase in binding density
and Bmax (maximum binding) to a target cell displaying said antigen as compared to a
corresponding bivalent antibody construct with two antigen binding regions, and wherein said
monovalent antibody construct shows better therapeutic efficacy compared to a corresponding
bivalent antibody construct, and wherein said efficacy is not caused by crosslinking of the
antigen, antigen dimerization, prevention of antigen modulation, or prevention of antigen
activation. Conversely, the other is true that efficacy can be caused by antigen modulation or
antigen activation so long as these do not overcome the net killing effect.

[0077] In some embodiments is an isolated monovalent antibody construct described herein, wherein
said antibody construct exhibits no avidity.

[0078] Monovalent Lytic (Mv-L) antibodies

[0079] Provided are monovalent antibody constructs described herein wherein said constructs
possess an increased By, and comparable or slower off rate as compared to FSA (thus
resulting in higher decoration of the target cell with the MV-L and antibody dependent
cytotoxicity). In some embodiments, MV-L antibody constructs described herein bind the
target cell with increased By, and fast on and slow off rate compared to FSA. In some
embodiments, MV-L antibody constructs described herein block cognate ligand binding to the
target antigen. In some embodiments, MV-L antibody constructs described herein show no
internalization thereby resulting in the maximal decoration of antibody on a cell and
functional blockade of the pathway.

[0080] In certain embodiments MV-L antibody constructs 1) bind and saturate the target cell with
increased By and fast on and a similar or slower off rate compared to FSA; 2) are non-
agonistic; 3) inhibit cell growth; 4) block cognate ligand binding to the target antigen; 5)
show no internalization and 6) comprise an Fc domain that engages in effector activity. In
certain embodiments, MV-L antibody constructs maximally decorate the target cell surface,
and block activation of the target cell by the target antigen without causing counteracting
activities that can result in cell survival and growth.

[0081] In one embodiment, the monovalent lytic antibody constructs according to the invention 1)
bind the target cell with increased B, and have a fast on-rate and similar or slow-off rate
compared to monospecific bivalent antibody constructs, 2) are non-agonistic; 3) inhibit cell
growth, 4) block cognate ligand binding to the target antigen, 5) show minimal internalization
and 6) comprise an Fc domain that interacts with the Fc receptors and the complement system

to engage the immune system.
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[0082] In certain embodiments MV-L antibody constructs are capable of binding to FcyR receptors
and complement proteins and at high cell surface concentrations are more effective at
inducing antibody dependent cytotoxicity. In certain embodiments is an MV-L antibody
construct useful to kill target cells through Fe effector functions such as ADCC, ADCP or
CDC.

[0083] In one embodiment, the MV-L antibody construct is able to preferentially engage the effector
system as a result of steric differences relative to the engagement achieved by FSA. In certain
embodiments, MV-L substantially block ligand binding to the target antigen while showing
no agonism, however increased Bmax and fast on-rate plus similar or slow off-rate as
compared to the FSA can overcome partial blockade of ligand, some degree of agonism and
cell growth, and internalization to result in a net efficacious effect that is still superior to
FSAs. In some embodiments, the MV-L antibody construct provided herein binds HER2. In
some embodiments, the antibody construct binds at least one HER2 extracellular domain. In
certain embodiments, the extracellular domain is at least one of ECD1, ECD2, ECD3 and
ECD4. In certain embodiments the HER2 binding MV-L is OA5-Fab-Her2 (4182) or OA1l-
Fab-Her2 (1040) provided herein.

[0084] In certain embodiments increased decoration of diseased cells with a monovalent lytic
antibody construct (MV-L) results in target cell depletion via ADCC, CDC or ADCP more
effectively than a monospecific bivalent antibody construct (FSA).

[0085] Monovalent Internalizing (MV-Int) antibodies

[0086] Provided herein are monovalent antibody constructs comprising an antigen-binding
polypeptide construct which monovalently binds an antigen; and a dimeric Fc polypeptide
construct comprising two monomeric Fc polypeptides each comprising a CH3 domain, and
wherein said monovalent antibody constructs are monovalent internalizing (MV-Int) antibody
constructs. In certain embodiments the increased By, and the degree of internalization are the
key drivers for classifying monovalent antibody constructs in the MV-Int category. In certain
embodiments MV-Int antibody constructs bind the target cell with increased Bp.x and fast on-
plus similar or slow off-rate compared to FSA. In some embodiments the Mv-Int causes at
least one of: higher decoration of the target cell, blocking cognate ligand binding to the target
antigen and effectively internalizing, and inhibition or no induction of any cell growth. In
some embodiments, the MV-L antibody provided herein binds HER2. In certain embodiments
the HER2 binding MV-Int is OA5-Fab-Her2 (4182) or OA1-Fab-Her2 (1040) provided
herein.

[0087] In certain embodiments provided herein are MV-Int constructs which have a high Bmax and
high internalization as compared to MV-L and FSAs, thereby resulting in higher intracellular

concentrations of MV-Int. In some embodiments, the MV-L antibody provided herein binds
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HER?2. In some embodiments, the antibody construct binds at least one HER2 extracellular
domain. In certain embodiments, the extracellular domain is at least one of ECD1, ECD2,
ECD3 and ECD4. In some embodiments, the MV-L antibody inhibits dimerization of HER2
extracellular domains. In some embodiments, the antibody construct binds at least one HER2
extracellular domain. In certain embodiments, the extracellular domain is at least one of
ECD1, ECD2, ECD3 and ECD4.

[0088] In some embodiments, the MV-Int antibodies can partially activate a receptor using it as a
Trojan to shuttle the antibody construct described herein, optionally with a payload into a cell.
Such MV-Int antibodies are suitable for use in the preparation of antibody-drug conjugates
(ADCs) and can be used in the treatment of indications where delivery of a toxic drug to the
target cell is desired. With this modality, the delivery of a highly toxic payload resulting in
acute cell death would overcome some agonistic activity conferred in the MV-Int. In some
embodiments, the MV-Int antibody provided herein binds HER2. In certain embodiments are
HER?2 binding monovalent antibody constructs that are both MV-L and MV-Int. For instance
OA1-Fab-Her2 (1040)—v1040 exhibits sufficient properties for a MV-L and MV-Int.

[0089] In one embodiment, the higher decoration and Bmax achieved by the MV-Int relative to the
FSA could compensate for the difference in level of internalization.

[0090] In one embodiment, the Mv-Int antibody constructs 1) bind the target cell with increased Byax
and fast on-rate plus comparable or slow off-rate compared to FSA (thus resulting in higher
decoration of the target cell with the MV-Int), 2) block cognate ligand binding to the target
antigen; 3) are non-agonistic; 4) do not induce cell growth, and 5) are effectively internalized
to a greater degree than monospecific bivalent antibody constructs. In another embodiment,
the monovalent internalizing antibody constructs 1) bind the target cell with increased By,
and fast on-rate plus slow off-rate compared to FSA (thus resulting in higher decoration of the
target cell with the MV-Int), 2) block cognate ligand binding to the target antigen; 3) are only
partially-agonistic; 4) do not induce cell growth, and 5) are effectively internalized to a
greater degree than monospecific bivalent antibody constructs.

[0091] In some embodiments increased decoration and internalization of monovalent internalizing
antibody constructs (MV-Int) by immune T and B cells and diseased cells and drug resistant
diseased cells results in target cell depletion via ADC more effectively than FSA. In one
embodiment, monovalent internalizing antibody constructs (MV-Int) conjugated to a drug
molecule are useful in the treatment of drug refractory and resistant patients, and patients who
fail to respond to first-line therapies. In some embodiments, the MV-Int antibody provided
herein binds HER2. In certain embodiments are HER2 binding monovalent antibody

constructs that are both MV-L and MV-Int. For instance OA1-Fab-Her2 (1040)
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[0092] In an embodiment, the increased decoration of pathogens such as viruses with a monovalent
lytic antibody construct (MV-L) described herein results in pathogen depletion more
effectively than a monospecific bivalent antibody construct (FSA). For example, viruses such
as HIV have evolved to evade bivalent antibodies and bivalent binding by having low density
of envelope spikes, a distinguishing feature when compared with viruses to which protective
neutralizing antibody responses are consistently raised. The result is a minimization of
avidity, normally used by antibodies to achieve high affinity binding and potent
neutralization, thereby allowing viruses to evade antibodies. Monovalent antibody constructs
described herein are not impacted as significantly since binding is to a single epitope. In
certain embodiments, monovalent antibody constructs described herein can be used alone or
as a combination to blanket all distinct viral epitopes.

[0093] In certain embodiments, MV_L antibody constructs described herein are used for direct
targeting and antibody mediated clearance via opsonization of pathogens. In certain
embodiments, MV-L and MV-Int antibodies are both suitable for antibody-dependent deletion
of pathogen infected cells. In some embodiments, MV-L and MV-Int antibody constructs
highly decorate HIV-infected T cells and mark these cells for depletion by ADCC, CDC,
ADCP or ADC killing. In certain embodiments, monovalent antibody constructs described
herein can be used alone or in combination with other monvalent antibody constructs.

[0094] Provided herein is an isolated monovalent antibody construct comprising an antigen-binding
polypeptide construct which monovalently binds an antigen; and a dimeric Fc polypeptide
construct comprising two monomeric Fc polypeptides each comprising a CH3 domain,
wherein one said monomeric Fc polypeptide is fused to at least one polypeptide from the
antigen-binding polypeptide construct; wherein said monovalent antibody construct displays
an increase in binding density and Bmax (maximum binding) to a target cell displaying said
antigen as compared to a corresponding FSA construct with two antigen binding regions,
wherein said monovalent antibody construct shows superior efficacy and/or bioactivity as
compared to the corresponding bivalent antibody construct, and wherein said superior
efficacy and/or bioactivity is the result of the increase in binding density.

[0095] Provided in certain embodiments is an isolated monovalent antibody construct described
herein, wherein the increase in binding density and Bmax relative to a monospecific bivalent
antibody is observed at a concentration greater than the observed equilibrium constant (Kd)
and at saturating concentrations of the antibodies. In some embodiments the superior efficacy
and/or bioactivity is the result of increased FcyR or complement (Clq) binding and at least
one of higher ADCC, higher ADCP and higher CDC as compared to said corresponding
bivalent antibody construct. In specific embodiments, the isolated monovalent antibody

construct is anti-proliferative and is internalized. In certain embodiments is an isolated
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monovalent antibody construct described herein wherein said increase in binding density and
Bmax relative to the FSA is independent of the density of the antigen on the target cell. In
some embodiments is provided an isolated monovalent antibody construct described herein,
wherein the target cell is a cancer cell, or a HER2 expressing diseased cell. In an embodiment,
the isolated monovalent antibody construct described herein exhibits no avidity.

[0096] Definitions

[0097] It is to be understood that this invention is not limited to the particular protocols; cell lines,
constructs, and reagents described herein and as such may vary. It is also to be understood
that the terminology used herein is for the purpose of describing particular embodiments only,
and is not intended to limit the scope of the present invention, which will be limited only by
the appended claims.

[0098] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices, and materials similar or equivalent to those
described herein can be used in the practice or testing of the invention, the preferred methods,
devices and materials are now described.

[0099] All publications and patents mentioned herein are incorporated herein by reference for the
purpose of describing and disclosing, for example, the constructs and methodologies that are
described in the publications, which might be used in connection with the presently described
invention. The publications discussed herein are provided solely for their disclosure prior to
the filing date of the present application. Nothing herein is to be construed as an admission
that the inventors are not entitled to antedate such disclosure by virtue of prior invention or
for any other reason.

[00100] A "dimer" or “heterodimer” is a molecule comprising at least a first monomer polypeptide
and a second monomer polypeptide. In the case of a heterodimer, one of said monomers
differs from the other monomer by at least one amino acid residue. In certain embodiments,
the assembly of the dimer is driven by surface area burial. In some embodiments, the
monomeric polypeptides interact with each other by means of electrostatic interactions and/or
salt-bridge interactions that drive dimer formation by favoring the desired dimer formation
and/or disfavoring formation of other non-desired specimen. In some embodiments, the
monomer polypeptides inteact with each other by means of hydrophobic interactions that
drive desired dimer formation by favoring desired dimer formation and/or disfavoring
formation of other assembly types. In certain embodiments, the monomer polypeptides
interact with each other by means of covalent bond formation. In certain embodiments, the
covalent bonds are formed between naturally present or introduced cysteines that drive

desired dimer formation. In certain embodiments described herein, no covalent bonds are
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formed between the monomers. In some embodiments, the polypeptides inteact with each
other by means of packing/size-complementarity/knobs-into-holes/protruberance-cavity type
interactions that drive dimer formation by favoring desired dimer formation and/or
disfavoring formation of other non-desired embodiments. In some embodiments, the
polypeptides interact with each other by means of cation-pi interactions that drive dimer
formation. In certain embodiments the individual monomer polypeptides cannot exist as
isolated monomers in solution.

[00101] The term “Fc region”, as used herein, generally refers to a dimer complex comprising the C-
terminal polypeptide sequences of an immunoglobulin heavy chain, wherein a C-terminal
polypeptide sequence is that which is obtainable by papain digestion of an intact antibody.
The Fc region may comprise native or variant Fc sequences. Although the boundaries of the
Fc sequence of an immunoglobulin heavy chain might vary, the human IgG heavy chain Fc
sequence is usually defined to stretch from an amino acid residue at about position Cys226, or
from about position Pro230, to the carboxyl terminus of the Fc sequence. The Fc sequence of
an immunoglobulin generally comprises two constant domains, a CH2 domain and a CH3
domain, and optionally comprises a CH4 domain. By “Fc polypeptide” herein is meant one of
the polypeptides that make up an Fc region. An Fc polypeptide may be obtained from any
suitable immunoglobulin, such as IgG1, [gG2, IgG3, or IgG4 subtypes, IgA, IgE, IgD or IgM.
In some embodiments, an Fc polypeptide comprises part or all of a wild type hinge sequence
(generally at its N terminus). In some embodiments, an Fc polypeptide does not comprise a
functional or wild type hinge sequence.

[00102] * Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a cell-mediated
reaction in which nonspecific cytotoxic cells that express Fc receptors (FcRs) (e.g. Natural
Killer (NK) cells, neutrophils, and macrophages) recognize bound antibody on a target cell
and subsequently cause lysis of the target cell.

[00103] “Complement dependent cytotoxicity” and “CDC” refer to the lysing of a target in the
presence of complement. The complement activation pathway is initiated by the binding of
the first component of the complement system (C1q) to a molecule (e.g. an antibody)
complexed with a cognate antigen.

[00104] “Antibody-dependent cellular phagocytosis and “ADCP” refer to the destruction of target
cells via monocyte or macrophage-mediated phagocytosis.

[00105] The terms “Fc receptor” and “FcR” are used to describe a receptor that binds to the Fc region
of an antibody. For example, an FcR can be a native sequence human FcR. Generally, an FcR
is one which binds an IgG antibody (a gamma receptor) and includes receptors of the FcyRI,
FcyRII, and FcyRIII subclasses, including allelic variants and alternatively spliced forms of

these receptors. FcyRII receptors include FcyRITA (an “activating receptor”) and FcyRIIB (an
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“inhibiting receptor”), which have similar amino acid sequences that differ primarily in the
cytoplasmic domains thereof. Immunoglobulins of other isotypes can also be bound by certain
FcRs (see, e.g., Janeway et al., Immuno Biology: the immune system in health and disease,
(Elsevier Science Ltd., NY) (4th ed., 1999)). Activating receptor FcyRITA contains an
immunoreceptor tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor FcyRIIB contains an immunoreceptor tyrosine-based inhibition motif
(ITIM) in its cytoplasmic domain (reviewed in Daéron, Annu. Rev. Immunol. 15:203-234
(1997)). FcRs are reviewed in Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991);
Capel et al., Immunomethods 4:25-34 (1994); and de Haas et al., J. Lab. Clin. Med. 126:330-
41 (1995). Other FcRs, including those to be identified in the future, are encompassed by the
term “FcR” herein. The term also includes the neonatal receptor, FcRn, which is responsible
for the transfer of maternal IgGs to the fetus (Guyer et al., J. Immunol. 117:587 (1976); and
Kim et al., J. Immunol. 24:249 (1994)).

[00106] A “disorder” is any condition that would benefit from treatment with an antibody or method
of the invention. This includes chronic and acute disorders or diseases including those
pathological conditions which predispose the mammal to the disorder in question. Non-
limiting examples of disorders to be treated herein include malignant and benign tumors; non-
leukemias and lymphoid malignancies; neuronal, glial, astrocytal, hypothalamic and other
glandular, macrophagal, epithelial, stromal and blastocoelic disorders; and inflammatory,
immunologic and other angiogenesis-related disorders.

[00107] The terms “cancer” and “cancerous” refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth/proliferation. Examples of
cancer include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and
leukemia. More particular examples of such cancers include squamous cell cancer, small-cell
lung cancer, non-small cell lung cancer, adenocarcinoma of the lung, squamous carcinoma of
the lung, cancer of the peritoneum, myeloma (e.g., multiple myeloma), hepatocellular cancer,
gastrointestinal cancer, pancreatic cancer, glioblastoma/glioma (e.g., anaplastic astrocytoma,
glioblastoma multiforme, anaplastic oligodendroglioma, anaplastic oligodendroastrocytoma),
cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon
cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney
cancer, liver cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma and
various types of head and neck cancer.

[00108] As used herein the term “inflammatory disease(s)” or “inflammatory disorder(s) encompass
conditions characterized by inflammation in the connective tissues, or degeneration of these
tissues. In certain embodiments, the inflammatory disease or disorder includes but is not

restricted to Alzheimer's, ankylosing spondylitis, arthritis including but not restricted to
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osteoarthritis, rheumatoid arthritis (RA) and psoriatic arthritis, asthma, atherosclerosis,
Crohn's disease, colitis, dermatitis, diverticulitis, fibromyalgia, hepatitis, irritable bowel
syndrome (IBS), systemic lupus erythematous (SLE), nephritis, Parkinson's disease and
ulcerative colitis.

[00109] As used herein, “treatment” refers to clinical intervention in an attempt to alter the natural
course of the individual or cell being treated, and can be performed either for prophylaxis or
during the course of clinical pathology. Desirable effects of treatment include preventing
occurrence or recurrence of disease, alleviation of symptoms, diminishing of any direct or
indirect pathological consequences of the disease, preventing metastasis, decreasing the rate
of disease progression, amelioration or palliation of the disease state, and remission or
improved prognosis. In some embodiments, antibodies of the invention are used to delay
development of a disease or disorder. In one embodiment, antibodies and methods of the
invention effect tumor regression. In one embodiment, antibodies and methods of the
invention effect inhibition of tumor/cancer growth.

[00110] The term "substantially purified" refers to a construct described herein, or variant thereof
that may be substantially or essentially free of components that normally accompany or
interact with the protein as found in its naturally occurring environment, i.c. a native cell, or
host cell in the case of recombinantly produced heteromultimer that in certain embodiments,
is substantially free of cellular material includes preparations of protein having less than about
30%, less than about 25%, less than about 20%, less than about 15%, less than about 10%,
less than about 5%, less than about 4%, less than about 3%, less than about 2%, or less than
about 1% (by dry weight) of contaminating protein. When the heteromultimer or variant
thereof is recombinantly produced by the host cells, the protein in certain embodiments is
present at about 30%, about 25%, about 20%, about 15%, about 10%, about 5%, about 4%,
about 3%, about 2%, or about 1% or less of the dry weight of the cells. When the
heteromultimer or variant thereof is recombinantly produced by the host cells, the protein, in
certain embodiments, is present in the culture medium at about 5 g/L., about 4 g/L., about 3
g/L, about 2 g/L, about 1 g/L, about 750 mg/L, about 500 mg/L, about 250 mg/L., about 100
mg/L, about 50 mg/L, about 10 mg/L, or about 1 mg/L or less of the dry weight of the cells.
In certain embodiments, "substantially purified" heteromultimer produced by the methods
described herein, has a purity level of at least about 30%, at least about 35%, at least about
40%, at least about 45%, at least about 50%, at least about 55%, at least about 60%, at least
about 65%, at least about 70%, specifically, a purity level of at least about 75%, 80%, 85%,
and more specifically, a purity level of at least about 90%, a purity level of at least about
95%, a purity level of at least about 99% or greater as determined by appropriate methods
such as SDS/PAGE analysis, RP-HPLC, SEC, and capillary electrophoresis.

21



WO 2013/166604 PCT/CA2013/050358

[00111] A "recombinant host cell" or "host cell" refers to a cell that includes an exogenous
polynucleotide, regardless of the method used for insertion, for example, direct uptake,
transduction, f-mating, or other methods known in the art to create recombinant host cells.
The exogenous polynucleotide may be maintained as a nonintegrated vector, for example, a
plasmid, or alternatively, may be integrated into the host genome.

[00112] As used herein, the term "medium" or "media" includes any culture medium, solution, solid,
semi-solid, or rigid support that may support or contain any host cell, including bacterial host
cells, yeast host cells, insect host cells, plant host cells, eukaryotic host cells, mammalian host
cells, CHO cells, prokaryotic host cells, E. coli, or Pseudomonas host cells, and cell contents.
Thus, the term may encompass medium in which the host cell has been grown, e.g., medium
into which the protein has been secreted, including medium either before or after a
proliferation step. The term also may encompass buffers or reagents that contain host cell
lysates, such as in the case where a heteromultimer described herein is produced
intracellularly and the host cells are lysed or disrupted to release the heteromultimer.

[00113] "Refolding," as used herein describes any process, reaction or method which transforms
disulfide bond containing polypeptides from an improperly folded or unfolded state to a
native or properly folded conformation with respect to disulfide bonds.

[00114] "Cofolding," as used herein, refers specifically to refolding processes, reactions, or methods
which employ at least two monomeric polypeptides which interact with each other and result
in the transformation of unfolded or improperly folded polypeptides to native, properly folded
polypeptides.

[00115] As used herein, the term "modulated serum half-life" means the positive or negative change
in circulating half-life of an antigen binding polypeptide that is comprised by an antibody
construct described herein relative to its native form. Serum half-life is measured by taking
blood samples at various time points after administration of the construct, and determining the
concentration of that molecule in each sample. Correlation of the serum concentration with
time allows calculation of the serum half-life. Increased serum half-life desirably has at least
about two-fold, but a smaller increase may be useful, for example where it enables a
satisfactory dosing regimen or avoids a toxic effect. In some embodiments, the increase is at
least about three-fold, at least about five-fold, or at least about ten-fold.

[00116] The term "modulated therapeutic half-life" as used herein means the positive or negative
change in the half-life of the therapeutically effective amount of an antigen binding
polypeptide comprised by a monovalent antibody construct described herein, relative to its
non-modified form. Therapeutic half-life is measured by measuring pharmacokinetic and/or
pharmacodynamic properties of the molecule at various time points after administration.

Increased therapeutic half-life desirably enables a particular beneficial dosing regimen, a
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particular beneficial total dose, or avoids an undesired effect. In some embodiments, the
increased therapeutic half-life results from increased potency, increased or decreased binding
of the modified molecule to its target, increased or decreased breakdown of the molecule by
enzymes such as proteases, or an increase or decrease in another parameter or mechanism of
action of the non-modified molecule or an increase or decrease in receptor-mediated clearance
of the molecule.

[00117] The term "isolated," when applied to a nucleic acid or protein, denotes that the nucleic acid
or protein is free of at least some of the cellular components with which it is associated in the
natural state, or that the nucleic acid or protein has been concentrated to a level greater than
the concentration of its in vivo or in vitro production. It can be in a homogeneous state.
Isolated substances can be in either a dry or semi-dry state, or in solution, including but not
limited to, an aqueous solution. It can be a component of a pharmaceutical composition that
comprises additional pharmaceutically acceptable carriers and/or excipients. Purity and
homogeneity are typically determined using analytical chemistry techniques such as
polyacrylamide gel electrophoresis or high performance liquid chromatography. A protein
which is the predominant species present in a preparation is substantially purified. In
particular, an isolated gene is separated from open reading frames which flank the gene and
encode a protein other than the gene of interest. The term "purified" denotes that a nucleic
acid or protein gives rise to substantially one band in an electrophoretic gel. Particularly, it
may mean that the nucleic acid or protein is at least 85% pure, at least 90% pure, at least 95%
pure, at least 99% or greater pure.

[00118] The term "nucleic acid" refers to deoxyribonucleotides, deoxyribonucleosides,
ribonucleosides, or ribonucleotides and polymers thereof in either single- or double-stranded
form. Unless specifically limited, the term encompasses nucleic acids containing known
analogues of natural nucleotides which have similar binding properties as the reference
nucleic acid and are metabolized in a manner similar to naturally occurring nucleotides.
Unless specifically limited otherwise, the term also refers to oligonucleotide analogs
including PNA (peptidonucleic acid), analogs of DNA used in antisense technology
(phosphorothioates, phosphoroamidates, and the like). Unless otherwise indicated, a particular
nucleic acid sequence also implicitly encompasses conservatively modified variants thereof
(including but not limited to, degenerate codon substitutions) and complementary sequences
as well as the sequence explicitly indicated. Specifically, degenerate codon substitutions may
be achieved by generating sequences in which the third position of one or more selected (or
all) codons is substituted with mixed-base and/or deoxyinosine residues (Batzer et al., Nucleic
Acid Res. 19:5081 (1991); Ohtsuka et al., J. Biol. Chem. 260:2605-2608 (1985); Rossolini et
al., Mol. Cell. Probes 8:91-98 (1994)).
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[00119] The terms "polypeptide,” "peptide" and "protein” are used interchangeably herein to refer to
a polymer of amino acid residues. That is, a description directed to a polypeptide applies
equally to a description of a peptide and a description of a protein, and vice versa. The terms
apply to naturally occurring amino acid polymers as well as amino acid polymers in which
one or more amino acid residues is a non-naturally encoded amino acid. As used herein, the
terms encompass amino acid chains of any length, including full length proteins, wherein the
amino acid residues are linked by covalent peptide bonds.

[00120] The term "amino acid" refers to naturally occurring and non-naturally occurring amino acids,
as well as amino acid analogs and amino acid mimetics that function in a manner similar to
the naturally occurring amino acids. Naturally encoded amino acids are the 20 common
amino acids (alanine, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid,
glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, praline, serine,
threonine, tryptophan, tyrosine, and valine) and pyrrolysine and selenocysteine. Amino acid
analogs refers to compounds that have the same basic chemical structure as a naturally
occurring amino acid, i.e., an a carbon that is bound to a hydrogen, a carboxyl group, an
amino group, and an R group, such as, homoserine, norleucine, methionine sulfoxide,
methionine methyl sulfonium. Such analogs have modified R groups (such as, norleucine) or
modified peptide backbones, but retain the same basic chemical structure as a naturally
occurring amino acid. Reference to an amino acid includes, for example, naturally occurring
proteogenic L-amino acids; D-amino acids, chemically modified amino acids such as amino
acid variants and derivatives; naturally occurring non-proteogenic amino acids such as -
alanine, ornithine, etc.; and chemically synthesized compounds having properties known in
the art to be characteristic of amino acids. Examples of non-naturally occurring amino acids
include, but are not limited to, oi-methyl amino acids (e.g. oi-methyl alanine), D-amino acids,
histidine-like amino acids (¢.g., 2-amino-histidine, B-hydroxy-histidine, homohistidine),
amino acids having an extra methylene in the side chain ("homo" amino acids), and amino
acids in which a carboxylic acid functional group in the side chain is replaced with a sulfonic
acid group (e.g., cysteic acid). The incorporation of non-natural amino acids, including
synthetic non-native amino acids, substituted amino acids, or one or more D-amino acids into
the proteins of the present invention may be advantageous in a number of different ways. D-
amino acid-containing peptides, etc., exhibit increased stability in vitro or in vivo compared
to L-amino acid-containing counterparts. Thus, the construction of peptides, etc.,
incorporating D-amino acids can be particularly useful when greater intracellular stability is
desired or required. More specifically, D-peptides, etc., are resistant to endogenous peptidases
and proteases, thereby providing improved bioavailability of the molecule, and prolonged

lifetimes in vivo when such properties are desirable. Additionally, D-peptides, etc., cannot be
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processed efficiently for major histocompatibility complex class II-restricted presentation to T
helper cells, and are therefore, less likely to induce humoral immune responses in the whole
organism.

[00121] Amino acids may be referred to herein by either their commonly known three letter symbols
or by the one-letter symbols recommended by the IUPAC-IUB Biochemical Nomenclature
Commission. Nucleotides, likewise, may be referred to by their commonly accepted single-
letter codes.

[00122] "Conservatively modified variants" applies to both amino acid and nucleic acid sequences.
With respect to particular nucleic acid sequences, "conservatively modified variants" refers to
those nucleic acids which encode identical or essentially identical amino acid sequences, or
where the nucleic acid does not encode an amino acid sequence, to essentially identical
sequences. Because of the degeneracy of the genetic code, a large number of functionally
identical nucleic acids encode any given protein. For instance, the codons GCA, GCC, GCG
and GCU all encode the amino acid alanine. Thus, at every position where an alanine is
specified by a codon, the codon can be altered to any of the corresponding codons described
without altering the encoded polypeptide. Such nucleic acid variations are "silent variations,"
which are one species of conservatively modified variations. Every nucleic acid sequence
herein which encodes a polypeptide also describes every possible silent variation of the
nucleic acid. One of ordinary skill in the art will recognize that each codon in a nucleic acid
(except AUG, which is ordinarily the only codon for methionine, and TGG, which is
ordinarily the only codon for tryptophan) can be modified to yield a functionally identical
molecule. Accordingly, each silent variation of a nucleic acid which encodes a polypeptide is
implicit in each described sequence.

[00123] As to amino acid sequences, one of ordinary skill in the art will recognize that individual
substitutions, deletions or additions to a nucleic acid, peptide, polypeptide, or protein
sequence which alters, adds or deletes a single amino acid or a small percentage of amino
acids in the encoded sequence is a "conservatively modified variant" where the alteration
results in the deletion of an amino acid, addition of an amino acid, or substitution of an amino
acid with a chemically similar amino acid. Conservative substitution tables providing
functionally similar amino acids are known to those of ordinary skill in the art. Such
conservatively modified variants are in addition to and do not exclude polymorphic variants,
interspecies homologs, and alleles of the invention.

[00124] Conservative substitution tables providing functionally similar amino acids are known to
those of ordinary skill in the art. The following eight groups each contain amino acids that are
conservative substitutions for one another: 1) Alanine (A), Glycine (G); 2) Aspartic acid (D),
Glutamic acid (E); 3) Asparagine (N), Glutamine (Q); 4) Arginine (R), Lysine (K); 5)

25



WO 2013/166604 PCT/CA2013/050358

Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 6) Phenylalanine (F), Tyrosine (Y),
Tryptophan (W); 7) Serine (S), Threonine (T); and [0139] 8) Cysteine (C), Methionine (M)
(see, e.g., Creighton, Proteins: Structures and Molecular Properties (W H Freeman & Co.; 2nd
edition (December 1993)

[00125] The terms "identical" or percent "identity," in the context of two or more nucleic acids or
polypeptide sequences, refer to two or more sequences or subsequences that are the same.
Sequences are "substantially identical" if they have a percentage of amino acid residues or
nucleotides that are the same (i.c., about 60% identity, about 65%, about 70%, about 75%,
about 80%, about 85%, about 90%, or about 95% identity over a specified region), when
compared and aligned for maximum correspondence over a comparison window, or
designated region as measured using one of the following sequence comparison algorithms
(or other algorithms available to persons of ordinary skill in the art) or by manual alignment
and visual inspection. This definition also refers to the complement of a test sequence. The
identity can exist over a region that is at least about 50 amino acids or nucleotides in length,
or over a region that is 75-100 amino acids or nucleotides in length, or, where not specified,
across the entire sequence of a polynucleotide or polypeptide. A polynucleotide encoding a
polypeptide of the present invention, including homologs from species other than human, may
be obtained by a process comprising the steps of screening a library under stringent
hybridization conditions with a labeled probe having a polynucleotide sequence of the
invention or a fragment thereof, and isolating full-length cDNA and genomic clones
containing said polynucleotide sequence. Such hybridization techniques are well known to the
skilled artisan.

[00126] For sequence comparison, typically one sequence acts as a reference sequence, to which test
sequences are compared. When using a sequence comparison algorithm, test and reference
sequences are entered into a computer, subsequence coordinates are designated, if necessary,
and sequence algorithm program parameters are designated. Default program parameters can
be used, or alternative parameters can be designated. The sequence comparison algorithm
then calculates the percent sequence identities for the test sequences relative to the reference
sequence, based on the program parameters.

[00127] A "comparison window", as used herein, includes reference to a segment of any one of the
number of contiguous positions selected from the group consisting of from 20 to 600, usually
about 50 to about 200, more usually about 100 to about 150 in which a sequence may be
compared to a reference sequence of the same number of contiguous positions after the two
sequences are optimally aligned. Methods of alignment of sequences for comparison are
known to those of ordinary skill in the art. Optimal alignment of sequences for comparison

can be conducted, including but not limited to, by the local homology algorithm of Smith and
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Waterman (1970) Adv. Appl. Math. 2:482¢, by the homology alignment algorithm of
Needleman and Wunsch (1970) J. Mol. Biol. 48:443, by the search for similarity method of
Pearson and Lipman (1988) Proc. Nat'l. Acad. Sci. USA 85:2444, by computerized
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA in the
Wisconsin Genetics Software Package, Genetics Computer Group, 575 Science Dr., Madison,
Wis.), or by manual alignment and visual inspection (see, e.g., Ausubel et al., Current
Protocols in Molecular Biology (1995 supplement)).

[00128] One example of an algorithm that is suitable for determining percent sequence identity and
sequence similarity are the BLAST and BLAST 2.0 algorithms, which are described in
Altschul et al. (1997) Nuc. Acids Res. 25:3389-3402, and Altschul et al. (1990) J. Mol. Biol.
215:403-410, respectively. Software for performing BLAST analyses is publicly available
through the National Center for Biotechnology Information available at the World Wide Web
at ncbinlm.nih.gov. The BLAST algorithm parameters W, T, and X determine the sensitivity
and speed of the alignment. The BLASTN program (for nucleotide sequences) uses as
defaults a wordlength (W) of 11, an expectation (E) or 10, M=5, N=-4 and a comparison of
both strands. For amino acid sequences, the BLASTP program uses as defaults a wordlength
of 3, and expectation (E) of 10, and the BLOSUMSG62 scoring matrix (see Henikoff and
Henikoff (1992) Proc. Natl. Acad. Sci. USA 89:10915) alignments (B) of 50, expectation (E)
of 10, M=5, N=-4, and a comparison of both strands. The BLAST algorithm is typically
performed with the "low complexity" filter turned off.

[00129] The BLAST algorithm also performs a statistical analysis of the similarity between two
sequences (see, ¢.g., Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90:5873-5787).
One measure of similarity provided by the BLAST algorithm is the smallest sum probability
(P(N)), which provides an indication of the probability by which a match between two
nucleotide or amino acid sequences would occur by chance. For example, a nucleic acid is
considered similar to a reference sequence if the smallest sum probability in a comparison of
the test nucleic acid to the reference nucleic acid is less than about 0.2, or less than about
0.01, or less than about 0.001.

[00130] The phrase "selectively (or specifically) hybridizes to" refers to the binding, duplexing, or
hybridizing of a molecule only to a particular nucleotide sequence under stringent
hybridization conditions when that sequence is present in a complex mixture (including but
not limited to, total cellular or library DNA or RNA).

[00131] The phrase "stringent hybridization conditions" refers to hybridization of sequences of DNA,
RNA, or other nucleic acids, or combinations thereof under conditions of low ionic strength
and high temperature as is known in the art. Typically, under stringent conditions a probe will

hybridize to its target subsequence in a complex mixture of nucleic acid (including but not
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limited to, total cellular or library DN A or RNA) but does not hybridize to other sequences in
the complex mixture. Stringent conditions are sequence-dependent and will be different in
different circumstances. Longer sequences hybridize specifically at higher temperatures. An
extensive guide to the hybridization of nucleic acids is found in Tijssen, Laboratory
Techniques in Biochemistry and Molecular Biology--Hybridization with Nucleic Probes,
"Overview of principles of hybridization and the strategy of nucleic acid assays" (1993).

[00132] As used herein, the term "cukaryote" refers to organisms belonging to the phylogenetic
domain Eucarya such as animals (including but not limited to, mammals, insects, reptiles,
birds, etc.), ciliates, plants (including but not limited to, monocots, dicots, algae, etc.), fungi,
yeasts, flagellates, microsporidia, protists, etc.

[00133] As used herein, the term "prokaryote” refers to prokaryotic organisms. For example, a non-
eukaryotic organism can belong to the Eubacteria (including but not limited to, Escherichia
coli, Thermus thermophilus, Bacillus stearothermophilus, Pseudomonas fluorescens,
Pseudomonas aeruginosa, Pseudomonas putida, etc.) phylogenetic domain, or the Archaeca
(including but not limited to, Methanococcus jannaschii, Methanobacterium
thermoautotrophicum, Halobacterium such as Haloferax volcanii and Halobacterium species
NRC-1, Archacoglobus fulgidus, Pyrococcus furiosus, Pyrococcus horikoshii, Acuropyrum
pernix, etc.) phylogenetic domain.

[00134] The term "subject” as used herein, refers to an animal, in some embodiments a mammal, and
in other embodiments a human, who is the object of treatment, observation or experiment. An
animal may be a companion animal (¢.g., dogs, cats, and the like), farm animal (e.g., cows,
sheep, pigs, horses, and the like) or a laboratory animal (¢.g., rats, mice, guinea pigs, and the
like).

[00135] The term "effective amount” as used herein refers to that amount of monovalent antibody
construct being administered, which will relieve to some extent one or more of the symptoms
of the disease, condition or disorder being treated. Compositions containing the construct
described herein can be administered for prophylactic, enhancing, and/or therapeutic
treatments.

[00136] The terms "enhance" or "enhancing”" means to increase or prolong either in potency or
duration a desired effect. Thus, in regard to enhancing the effect of drug molecule or
therapeutic agents, the term "enhancing” refers to the ability to increase or prolong, either in
potency or duration, the effect of therapeutic agents on a system. An "enhancing-effective
amount," as used herein, refers to an amount adequate to enhance the effect of another
therapeutic agent or drug in a desired system. When used in a patient, amounts effective for

this use will depend on the severity and course of the disease, disorder or condition, previous
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therapy, the patient's health status and response to the drugs, and the judgment of the treating
physician.

[00137] The term "modified." as used herein refers to any changes made to a given polypeptide, such
as changes to the length of the polypeptide, the amino acid sequence, chemical structure, co-
translational modification, or post-translational modification of a polypeptide. The form
"(modified)" term means that the polypeptides being discussed are optionally modified, that
is, the polypeptides under discussion can be modified or unmodified.

[00138] The term "post-translationally modified" refers to any modification of a natural or non-
natural amino acid that occurs to such an amino acid after it has been incorporated into a
polypeptide chain. The term encompasses, by way of example only, co-translational in vivo
modifications, co-translational in vitro modifications (such as in a cell-free translation
system), post-translational in vivo modifications, and post-translational in vitro modifications.

[00139] The term “monospecific bivalent antibody construct” as used herein refers to an antibody
construct which has two antigen binding domains (bivalent), both of which bind to the same
epitope/antigen (monospecific). The antigen binding domains could be, but are not limited to,
protein constructs such as Fab (fragment antigen binding), scFv (single chain Fv) and sdab
(single domain antibody). The monospecific bivalent antibody construct is also referred to
herein as a “full-size antibody™ or “FSA.” The monospecific bivalent antibody construct is a
reference against which the properties of the monovalent antibody constructs are measured.

[00140] The term “avidity” is used here to refer to the combined synergistic strength of binding
affinities and a key structure and biological attribute of therapeutic monospecific bivalent
antibodies. Lack of avidity and loss of synergistic strength of binding can result in reduced
apparent target binding affinity. On the other hand, on a target cell with fixed number of
antigens, avidity resulting from the multivalent (or bivalent) binding causes increased
occupancy of the target antigen at a lower number of antibody molecules relative to antibody
which displays monovalent binding. With a lower number of antibody molecules bound to
the target cell, in the application of bivalent lytic antibodies, antibody dependent cytotoxic
killing mechanisms may not occur efficiently resulting in reduced efficacy. Not enough
antibodies are bound to mediate ADCC as ADCC, CDC, ADCP are generally considered to
be Fc concentration threshold dependent. In the case of agonistic antibodies, reduced avidity
reduces their efficiency to crosslink and dimerize antigens and activate the pathway.

[00141] “Single domain antibodies” or “Sdab” — Single domain antibodies such as the Camelid VhH
domain are individual immunoglobulin domains. Sdabs are fairly stable and easy to express
as fusion partner with the Fc chain of an antibody (Harmsen MM, De Haard HJ (2007).
"Properties, production, and applications of camelid single-domain antibody fragments".

Appl. Microbiol Biotechnol. 77(1): 13-22).
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[00142] A “HER receptor” is a receptor protein tyrosine kinase which belongs to the human
epidermal growth factor receptor (HER) family and includes EGFR, HER2, HER3 and HER4
receptors. The HER receptor will generally comprise an extracellular domain, which may
bind an HER ligand; a lipophilic transmembrane domain; a conserved intracellular tyrosine
kinase domain; and a carboxyl-terminal signaling domain harboring several tyrosine residues
which can be phosphorylated.

[00143] The extracellular (ecto) domain of HER2 comprises four domains, Domain I (ECD1, amino
acid residues from about 1-195), Domain IT (ECD2, amino acid residues from about 196-
319), Domain III (ECD3, amino acid residues from about 320-488), and Domain IV (ECD4,
amino acid residues from about 489-630) (residue numbering without signal peptide). See
Garrett et al. Mol. Cell. 11: 495-505 (2003), Cho et al. Nature 421: 756-760 (2003), Franklin
etal. Cancer Cell 5:317-328 (2004), Tse ef al. Cancer Treat Rev. 2012 Apr;38(2):133-42
(2012), or Plowman et al. Proc. Natl. Acad. Sci. 90:1746-1750 (1993).

[00144] The expressions “ErbB2” and “HER2” are used interchangeably herein and refer to human
HER?2 protein described, for example, in Semba et al., PNAS (USA) 82:6497-6501 (1985) and
Yamamoto et al. Nature 319:230-234 (1986) (Genebank accession number X03363). The
term “erbB2” and “neu” refers to the gene encoding human ErbB2 protein. p185 or p185neu
refers to the protein product of the neu gene. Preferred HER2 is native sequence human
HER2.

[00145] By “HER ligand” is meant a polypeptide which binds to and/or activates an HER receptor.
The HER ligand of particular interest herein is a native sequence human HER ligand such as
epidermal growth factor (EGF) (Savage et al., J. Biol. Chem. 247:7612-7621 (1972));
transforming growth factor alpha (TGF-a) (Marquardt et al., Science 223:1079-1082 (1984));
amphiregulin also known as schwanoma or keratinocyte autocrine growth factor (Shoyab et
al. Science 243:1074-1076 (1989); Kimura et al. Nature 348:257-260 (1990); and Cook et al.
Mol. Cell. Biol. 11:2547-2557 (1991)); betacellulin (Shing et al., Science 259:1604-1607
(1993); and Sasada et al. Biochem. Biophys. Res. Commun. 190:1173 (1993)); heparin-
binding epidermal growth factor (HB-EGF) (Higashiyama et al., Science 251:936-939
(1991)); epiregulin (Toyoda et al., J. Biol. Chem. 270:7495-7500 (1995); and Komurasaki et
al. Oncogene 15:2841-2848 (1997)); a heregulin (see below); neuregulin-2 (NRG-2)
(Carraway et al., Nature 387:512-516 (1997)); neuregulin-3 (NRG-3) (Zhang et al., Proc.
Natl. Acad. Sci. 94:9562-9567 (1997)); neuregulin-4 (NRG-4) (Harari et al. Oncogene
18:2681-89 (1999)) or cripto (CR-1) (Kannan et al. J. Biol. Chem. 272(6):3330-3335 (1997)).
HER ligands which bind EGFR include EGF, TGF-a, amphiregulin, betacellulin, HB-EGF
and epiregulin. HER ligands which bind HER3 include heregulins. HER ligands capable of
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binding HER4 include betacellulin, epiregulin, HB-EGF, NRG-2, NRG-3, NRG-4 and
heregulins.

[00146] “Heregulin® (HRG) when used herein refers to a polypeptide encoded by the heregulin gene
product as disclosed in U.S. Pat. No. 5,641,869 or Marchionni et al., Nature, 362:312-318
(1993). Examples of heregulins include heregulin-a, heregulin-p1, heregulin-p2 and
heregulin-p3 (Holmes et al., Science, 256:1205-1210 (1992); and U.S. Pat. No. 5,641,869);
neu differentiation factor (NDF) (Peles et al. Cell 69: 205-216 (1992)); acetylcholine
receptor-inducing activity (ARIA) (Falls et al. Cell 72:801-815 (1993)); glial growth factors
(GGFs) (Marchionni et al., Nature, 362:312-318 (1993)); sensory and motor neuron derived
factor (SMDF) (Ho etal. J. Biol. Chem. 270:14523-14532 (1995)); y-heregulin (Schaefer et
al. Oncogene 15:1385-1394 (1997)). The term includes biologically active fragments and/or
amino acid sequence variants of a native sequence HRG polypeptide, such as an EGF-like
domain fragment thereof (e.g. HRGB1177-244).

[00147] “HER activation” or “HER?2 activation” refers to activation, or phosphorylation, of any one
or more HER receptors, or HER2 receptors. Generally, HER activation results in signal
transduction (e.g. that caused by an intracellular kinase domain of a HER receptor
phosphorylating tyrosine residues in the HER receptor or a substrate polypeptide). HER
activation may be mediated by HER ligand binding to a HER dimer comprising the HER
receptor of interest. HER ligand binding to a HER dimer may activate a kinase domain of one
or more of the HER receptors in the dimer and thereby results in phosphorylation of tyrosine
residues in one or more of the HER receptors and/or phosphorylation of tyrosine residues in
additional substrate polypeptides(s), such as Akt or MAPK intracellular kinases.

[00148] Antibody “effector functions” refer to those biological activities attributable to the Fc region
(a native sequence Fc region or amino acid sequence variant Fc region) of an antibody.
Examples of antibody effector functions include C1q binding; complement dependent
cytotoxicity; Fc receptor binding; antibody-dependent cell-mediated cytotoxicity (ADCC);
phagocytosis; down regulation of cell surface receptors (e.g. B cell receptor; BCR), etc.

[00149] The “Fab fragment” of an antibody (also referred to as fragment antigen binding) contains
the constant domain (CL) of the light chain and the first constant domain (CH1) of the heavy
chain along with the variable domains VL and VH on the light and heavy chains respectively.
The variable domains comprise the complementarity determining loops (CDR, also referred
to as hypervariable region) that are involved in antigen binding. Fab’ fragments differ from
Fab fragments by the addition of a few residues at the carboxy terminus of the heavy chain
CH1 domain including one or more cysteines from the antibody hinge region.

[00150] “Single-chain Fv” or “scFv” antibody fragments comprise the VH and VL domains of an

antibody, wherein these domains are present in a single polypeptide chain. In one
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embodiment, the Fv polypeptide further comprises a polypeptide linker between the VH and
VL domains which enables the scFv to form the desired structure for antigen binding. For a
review of scFv see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). HER2 antibody
scFv fragments are described in WO93/16185; U.S. Pat. No. 5,571,894; and U.S. Pat. No.
5,587,458.

[00151] “Humanized” forms of non-human (e.g., rodent) antibodies are chimeric antibodics that
contain minimal sequence derived from non-human immunoglobulin. For the most part,
humanized antibodies are human immunoglobulins (recipient antibody) in which residues
from a hypervariable region of the recipient are replaced by residues from a hypervariable
region of a non-human species (donor antibody) such as mouse, rat, rabbit or nonhuman
primate having the desired specificity, affinity, and capacity. In some instances, framework
region (FR) residues of the human immunoglobulin are replaced by corresponding non-
human residues. Furthermore, humanized antibodies may comprise residues that are not found
in the recipient antibody or in the donor antibody. These modifications are made to further
refine antibody performance. In general, the humanized antibody will comprise substantially
all of at least one, and typically two, variable domains, in which all or substantially all of the
hypervariable loops correspond to those of a non-human immunoglobulin and all or
substantially all of the FRs are those of a human immunoglobulin sequence. The humanized
antibody optionally also will comprise at least a portion of an immunoglobulin constant
region (Fc), typically that of a human immunoglobulin. For further details, see Jones et al.,
Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr.
Op. Struct. Biol. 2:593-596 (1992).

[00152] Humanized HER2 antibodies include huMAb4D35-1, huMAb4D5-2, huMAb4D35-3,
huMAb4D5-4, huMAb4DS5-5, huMAb4D35-6, huMAb4D5-7 and huMAb4D3-8 or
Trastuzumab (HERCEPTIN®) as described in Table 3 of U.S. Pat. No. 5,821,337 expressly
incorporated herein by reference; humanized 520C9 (W(Q93/21319) and 20" humanized 2C4
antibodies as described in US Patent Publication No. 2006/0018899.

[00153] The “epitope 2C4” is the region in the extracellular domain of HER2 to which the antibody
2C4 binds. In order to screen for antibodies which bind to the 2C4 epitope, a routine cross-
blocking assay such as that described in Antibodies, A Laboratory Manual, Cold Spring
Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed. Alternatively,
epitope mapping can be performed to assess whether the antibody binds to the 2C4 epitope of
HER?2 using methods known in the art and/or one can study the antibody-HER?2 structure
(Franklin et al. Cancer Cell 5:317-328 (2004)) to see what domain(s) of HER2 is/are bound

by the antibody. Epitope 2C4 comprises residues from domain II in the extracellular domain
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of HER2. 2C4 and Pertuzumab bind to the extracellular domain of HER2 at the junction of
domains I, IT and III. Franklin et al. Cancer Cell 5:317-328 (2004).

[00154] The “epitope 4D5” is the region in the extracellular domain of HER2 to which the antibody
4D5 (ATCC CRL 10463) and Trastuzumab bind. This epitope is close to the transmembrane
domain of HER2, and within Domain IV of HER2. To screen for antibodies which bind to the
4D35 epitope, a routine cross-blocking assay such as that described in Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane (1988), can
be performed. Alternatively, epitope mapping can be performed to assess whether the
antibody binds to the 4D5 epitope of HER2 (e.g. any one or more residues in the region from
about residue 529 to about residue 623, inclusive, see FIG. 1 of US Patent Publication No.
2006/0018899).

[00155] The “epitope 7C2/F3” is the region at the N terminus, within Domain I, of the extracellular
domain of HER2 to which the 7C2 and/or 7F3 antibodies (ecach deposited with the ATCC, see
below) bind. To screen for antibodies which bind to the 7C2/7F3 epitope, a routine cross-
blocking assay such as that described in Antibodies, A Laboratory Manual, Cold Spring
Harbor Laboratory, Ed Harlow and David Lane (1988), can be performed. Alternatively,
epitope mapping can be performed to establish whether the antibody binds to the 7C2/7F3
epitope on HER2 (e.g. any one or more of residues in the region from about residue 22 to
about residue 53 of HER2, see FIG. 1 of US Patent Publication No. 2006/0018899).

[00156] The term “antigen modulation” as used herein refers to a change or loss of surface

receptor density via internalization or down regulation ) such as in the ADC.

[00157] Antigen-binding polypeptide construct

[00158] The antigen-binding polypeptide construct which monovalently binds an antigen can be
derived from known antibodies or antigen-binding domains, or can be derived from novel
antibodies or antigen-binding domains. The identification of an antigen-binding polypeptide
construct for the monovalent antibody construct is based on the selection of the target cell and
on the selection of an antigen expressed on the surface of the target cell. For example, once
the target cell has been selected, an antigen is then selected that is a) expressed on the cell
surface of the target cell, but not expressed on the surface of other cells, or b) expressed at
higher levels on the cell surface of the target cell, but expressed at lower levels on the surface

of other cells. This allows for selective targeting of the target cell.

[00159] Selection of target cells
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[00160] The target cell is selected based on the intended use of the monovalent antibody construct.
In one embodiment, the target cell is a cell which is activated or amplified in a cancer, an
infectious disease, an autoimmune disease, or in an inflammatory discase.

[00161] In one embodiment, where the monovalent antibody construct is intended for use in the
treatment of cancer, the target cell is derived from a tumor that exhibits HER2 3+
overexpression. In one embodiment, the target cell is derived from a tumor that exhibits
HER?2 low expression. In one embodiment, the target cell is derived from a tumor that
exhibits HER? resistance. In one embodiment, the target cell is derived from a tumor that is a
triple negative (ER/PR/HER2) tumor.

[00162] In embodiments where the monovalent antibody construct is intended for use in the
treatment of cancer, the target cell is a cancer cell line that is representative of HER2 3+
overexpression eg. SKBR3, BT474. In one embodiment, the target cell is a cancer cell line
that is representative of HER2 low expression eg. MCF7. In one embodiment, the target cell
is a cancer cell line that is representative of HER2 resistance eg. JIMT1. In one embodiment,
the target cell is a cancer cell line that is representative of breast cancer triple negative eg.
MDA-MD-231 cells.

[00163] In one embodiment, the monovalent antibody construct according to the invention is
designed to target a breast cancer cell. Exemplary classes of breast cancer cells include but
are not limited to the following: progesterone receptor (PR) negative and estrogen receptor
(ER) negative cells, low HER 2-expressing cells, medium HER2-expressing cells, high
HER2-expressing cells, or anti-HER?2 antibody resistant cells.

[00164] In one embodiment, the monovalent antibody construct described herein is designed to target
Gastric and Esophageal Adenocarcinomas. Exemplary histologic types include: HER2
positive proximal gastric carcinomas with intestinal phenotype and HER?2 positive distal
diffuse gastric carcinomas. Exemplary classes of gastric cancer cells include but are not
limited to (N-87, OE-19, SNU-216 and MKN-7).

[00165] In another embodiment, a monovalent antibody construct described herein is designed to
target Metastatic HER2+ Breast Cancer Tumors in the Brain. Exemplary classes of gastric

cancer cells include but are not limited to BT474 (as above for breast cancer).

[00166] Selection of antigen

[00167] As indicated above, the antigen to which the antigen-binding polypeptide construct binds is
selected depending on the target cell the monovalent antibody construct is intended to bind to.
In one embodiment, the antigen to which the antigen-binding polypeptide construct binds is
selected based on 1) increased expression on the surface of the target cell or b) selective

expression on the surface of the target cell compared to the surface of other cells.
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Accordingly, in one embodiment, the monovalent antibody construct is designed to target one
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of the target cell types listed in Table Al.

[00168] Table Al: List of antibodies and respective target cells

Antibody/target Target cell

aCDl16a NK cells, Macrophages

aCD30 Activated T-cells

aCD137/4-1BB T-cells

aCD22 B-cells

aCD52 B-cells

aCD80 B-cells

aCD23 B-cell antigen

aCD2 T-cells

CD4 T-cell marker. Binds MHC II

CD40 B-cell co-stimulatory receptor

oKIR NK cells

aCD32b B-cells, monocytes, macrophages

aEpCam TAA

aEGFR TAA

aCD25/IL2R activated T-cells

aCEA TAA

aGP100 TAA

alLAG3 activated T-cells

aB7-H3/CD276 T-cells

aCTLA4 T-cell

aVEGFR VEGFR-1 is required for the recruitment of
haematopoietic stem cells and the migration of
monocytes and macrophages
VEGFR-2 regulates vascular endothelial
function
VEGFR-3 regulates lymphatic endothelial cell
function

[00169] Table Al additionally identifies known antibodies that can be used to target the cell types

listed, and by extension also identifies the antigen expressed on the desired target cell. For
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example, “aCD16a” in Table Al indicates that an antibody to CD16a can be used to target
NK cells and macrophages. In certain embodiments, the monovalent antibody construct
described herein comprises an antigen-binding polypeptide construct that is derived from the
antigen-binding domain of one of the antibodies listed in Table Al.

[00170] In embodiments where the monovalent antibody construct according to the invention is
designed to target a breast cancer cell, the antigen-binding polypeptide construct
monovalently binds an antigen that is expressed on the surface of the breast cancer cell.
Suitable antigens include, but are not limited to HER2. In one embodiment, the epitope that
the antigen-binding polypeptide construct binds to an extracellular domain of the target
antigen on the target cell.

[00171] In embodiments where the monovalent antibody construct comprises an antigen-binding
polypeptide construct that binds to HER?2, the antigen-binding polypeptide construct binds to
HER?2 or to a particular domain or epitope of HER2. In one embodiment, the antigen-binding
polypeptide construct binds to an extracellular domain of HER2. As is known in the art, the
HER?2 antigen comprises multiple extracellular domains (ECDs).

[00172] In one embodiment is a monovalent antibody construct described herein which comprises an
antigen-binding polypeptide construct that binds to an ECD of HER2 selected from ECD1,
ECD2, ECD3, and ECD4. In another embodiment, the monovalent antibody construct
comprises an antigen-binding polypeptide construct that binds to an ECD of HER2 selected
from ECD1, ECD2, and ECD4. In one embodiment, the monovalent antibody construct
comprises an antigen-binding polypeptide construct that binds to ECD1. In one embodiment,
the monovalent antibody construct comprises an antigen-binding polypeptide construct that
binds to ECD2. In one embodiment, the monovalent antibody construct comprises an
antigen-binding polypeptide construct that binds to ECD4. In another embodiment, the
monovalent antibody construct comprises an antigen-binding polypeptide construct that binds
to an epitope of HER2 selected from 2C4 (eg. OA1-Fab-Her2,), 4D5 (OA3-scFv-Her2) and
C6.5 (OA4-scFv-BID2).

[00173] Selection of Antibodics

[00174] In embodiments where the monovalent antibody construct comprises an antigen-binding
polypeptide construct that binds to HER2, the antigen-binding polypeptide construct can be
derived from known anti-HER?2 antibodies or anti-HER?2 binding domains in various formats
including Fab fragments, scFvs, and sdab. In certain embodiments the antigen-binding
polypeptide construct can be derived from humanized, or chimeric versions of these
antibodies. In one embodiment, the antigen-binding polypeptide construct is derived from a

Fab fragment of trastuzumab, pertuzumab, or humanized versions thereof. In one
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embodiment, the antigen-binding polypeptide construct is derived from an scFv. Non-
limiting examples of such antigen-binding polypeptide constructs include those found in the
monovalent antibody constructs OA3-scFv-Her2 and OA4-scFv-BID2. In one embodiment,
the antigen-binding polypeptide construct is derived from an sdab.

[00175] Dimeric/heterodimeric Fe construct

[00176] The monovalent antibody constructs according to the invention comprise a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides, each comprising a CH3
domain. In one embodiment of the invention, the dimeric Fc polypeptide construct is
heterodimeric and comprises monomeric Fc polypeptides that have been modified promote
the formation of a heterodimeric Fc. In one embodiment, the monomeric Fc polypeptides
comprise variant CH3 domains having amino acid modifications that promote the formation
of heterodimeric Fc domains. Suitable variant CH3 domains are known in the art and include,
for example, those described in International Patent Publication No. WO 2012/058768, U.S.
Patent Nos. 5,821,333, 7,695,936 [KiH]. In one embodiment, the heteromultimer according
to the invention comprises an [gG FcD construct wherein one of said first and second Fc
polypeptides comprises the CH3 amino acid modifications T366L/N390R/K392R/T394W
and the other Fc polypeptide comprises the CH3 amino acid modifications
L351Y/S400E/F405A/Y407V.

[00177] Although monovalent constructs such as scFv, Fab, domain antibody have been known in
the art, these monovalent constructs lack an Fc¢ domain that is active for effector activity.
Monovalent antigen binding constructs that comprise of a single chain of Fc which does not
dimerize (homodimerize nor heterodimerize) are also known in literature [Engineering a
Monomeric Fc Modality by N-Glycosylation for the Half-Life Extension of Biotherapeutics.
Ishino T, Wang M, Mosyak L, Tam A, Duan W, Svenson K, Joyce A, O'Hara DM, Lin L,
Somers WS, Kriz R. J Biol Chem. 2013 Apr 24. PMID: 23615911] but unlike constructs
according to this invention, these constructs also lack immune effector functionality that is
dependent on the dimeric Fc domain.

[00178] Additional methods for modifying monomeric Fc polypeptides to promote heterodimeric Fc
formation are described in International Patent Publication No. WO 96/027011 (knobs into
holes), in Gunasekaran et al. (Gunasekaran K. et al. (2010) J Biol Chem. 285, 19637-40,
electrostatic design to achieve selective heterodimerization), in Davis et al. (Davis, JH. et al.
(2010) Prot Eng Des Sel ;23(4): 195-202, strand exchange engineered domain (SEED)
technology), and in Labrijn et al [Efficient generation of stable bispecific IgG1 by controlled
Fab-arm exchange. Labrijn AF, Meesters JI, de Goeij BE, van den Bremer ET, Neijssen J,
van Kampen MD, Strumane K, Verploegen S, Kundu A, Gramer MJ, van Berkel PH, van de
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Winkel JG, Schuurman J, Parren PW. Proc Natl Acad Sci U S A. 2013 Mar 26;110(13):5145-
50.

[00179] In some embodiments, the modified monomeric Fc polypeptides further comprise amino
acid modifications that increase the stability of the heterodimeric Fc polypeptide construct, as
determined by its melting temperature. Suitable amino acid modifications are known in the art
and include, for example, those described in International Patent Application No.
PCT/CA2012/050780. Specifically, in one embodiment, the heterodimeric Fc polypeptide
construct comprises modified monomeric Fc polypeptides with the amino acid modification
T350V in both peptides.

[00180] In some embodiments is an isolated monovalent antibody construct described herein
comprising an antigen-binding polypeptide construct which monovalently binds an antigen;
and a dimeric Fc polypeptide construct comprising a variant CH3 domain. In some
embodiments, the variant CH3 domain comprises amino acid mutations that promote the
formation of said heterodimer with stability comparable to a native homodimeric Fc region.
In some embodiments, the variant CH3 domain has a melting temperature (T,,) of about 70°C
or higher. In some embodiments the variant CH3 domain has a melting temperature (T,,) of
about 75°C or higher. In select embodiments, the variant CH3 domain has a melting
temperature (Ty,) of about 80°C or higher.

[00181] In some embodiments is an isolated monovalent antibody construct described herein
comprising an antigen-binding polypeptide construct which monovalently binds an antigen;
and a dimeric Fc polypeptide construct comprising a CH3 domain wherein the Fc construct
does not comprise an additional disulfide bond in the CH3 domain relative to a wild type Fc
region. In certain embodiments the Fc construct comprises an additional disulfide bond in the
variant CH3 domain relative to a wild type Fc region, and wherein the variant CH3 domain
has a melting temperature (Ty,) of at least about 77.5°C. In specific embodiments, the dimeric
Fc construct is a heterodimeric Fc construct formed with a purity greater than about 75%. In
some embodiments, the dimeric Fc construct is a heterodimeric Fc construct formed with a
purity greater than about 80%. In certain embodiments, the dimeric Fc construct is a
heterodimeric Fc construct formed with a purity greater than about 90%. In some other
embodiments the dimeric Fc construct is a heterodimeric Fc construct formed with a purity
greater than about 95%.

[00182] In some embodiments is an isolated monovalent antibody construct described herein
comprising an antigen-binding polypeptide construct which monovalently binds an antigen;
and a dimeric Fc polypeptide construct that has superior biophysical properties like stability
and easy to manufacture relative to a monovalent antigen binding polypeptide which is not

fused to the Fc polypeptide.
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[00183] FcRn binding and PK parameters

[00184] As is known in the art, binding to FcRn recycles endocytosed antibody from the endosome
back to the bloodstream (Raghavan et al., 1996, Annu Rev Cell Dev Biol 12:181-220; Ghetie
et al., 2000, Annu Rev Immunol 18:739-766). This process, coupled with preclusion of
kidney filtration due to the large size of the full-length molecule, results in favorable antibody
serum half-lives ranging from one to three weeks. Binding of Fc to FcRn also plays a key
role in antibody transport. Thus, in one embodiment, the monovalent antibody constructs of

the invention are able to bind FcRn.

[00185] Additional modifications to improve effector function.

[00186] In some embodiments is an isolated monovalent antibody construct described herein
comprising an antigen-binding polypeptide construct which monovalently binds an antigen;
and a dimeric Fc polypeptide construct comprising a CH3 domain and further comprising a
variant CH2 domain. In some embodiments the variant CH2 domain is comprising
asymmetric amino acid modifications to promote selective binding of a FcyR. In some
embodiment the variant CH2 domain allows for seperation and purification of the isolated
monovalent antibody described herein.

[00187] In some embodiment is an isolated monovalent antibody construct described herein
comprising an antigen binding polypeptide that monovalently binds an antigen; and wherein
the antigen binding polypeptide is fused via a polypeptide to a monomeric Fc polypeptide
comprising CH2 and CH3 domains.

[00188] In some embodiment is an isolated monovalent antibody construct described herein
comprising an antigen binding polypeptide that monovalently binds an antigen; and wherein
the antigen binding polypeptide is a Fab, wherein the heavy chain of the Fab is fused via a
polypeptide to a monomeric Fc polypeptide comprising CH2 and CH3 domains and the light
chain of the Fab is fused via a polypeptide to a second monomeric Fc polypeptide comprising
CH2 and CH3 domains.

[00189] In some embodiment is an isolated monovalent antibody construct described herein
comprising an antigen binding polypeptide that monovalently binds an antigen; and where in
the antigen binding polypeptide is fused to a monomeric Fc polypeptide comprising CH2 and
CH3 domains and a second polypeptide incapable of binding to any antigen; wherein the
second polypeptide is fused to the second monomeric Fc polypeptide comprising the CH2 and
CH3 domains; wherein the two monomeric Fc polypeptides pair to form a dimer.

[00190] In some embodiments the monovalent antibody constructs according to the invention may be

modified to improve their effector function. Such modifications are known in the art and
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include afucosylation, or engineering of the affinity of the Fc portion of antibodies towards
the activating receptors, mainly FCGR3a for ADCC, and towards Clq, for CDC. The
following table summarizes the different designs reported in the literature for effector

function engineering.

Reference Mutations Effect
Lu, 2011, Ferrara 2011, Mizushima Increased
Afucosylated

2011 ADCC

Increased
Lu, 2011 S298A/E333A/K334A

ADCC

Increased
Lu, 2011 S298 A/E333A/K334A/K326A

ADCC

Increased
Stavenhagen, 2007 F2431L/R292P/Y300L/V3051/P396L

ADCC

Increased
Nordstrom, 2011 F2431L/R292P/Y300L/L235V/P396L

ADCC

Increased
Stewart, 2011 F243L

ADCC

Increased
Shields, 2001 S298A/E333A/K334A

ADCC

Increased
Lazar, 2006 S239D/1332E/A330L

ADCC

Increased
Lazar, 2006 S239D/1332E

ADCC

- ) Increased

Bowles, 2006 AME-D, not specified mutations

ADCC

Increased
Heider, 2011 37.1, mutations not disclosed

ADCC

Increased
Moore, 2010 S267E/H268F/S324T cDC

[00191] Thus, in one embodiment, the monovalent antibody constructs can include a dimeric Fe

polypeptide construct that comprises one or more amino acid modifications as noted in the
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above table that confer improved effector function. In another embodiment, the monovalent
antibody construct are afucosylated to improve effector function.

[00192] In instances where it is desirable to increase the affinity of the antigen-binding polypeptide
construct for its cognate antigen, methods known in the art can be used to increase the affinity
of the antigen-binding polypeptide construct for its antigen. Examples of such methods are
described in the following references, Birtalan ef al. (2008) JMB 377, 1518-1528; Gerstner et
al. (2002) JMB 321, 851-862; Kelley et al. (1993) Biochem 32(27), 6828-6835; Li ef
al. (2010) JBC 285(6), 3865-3871, and Vajdos ef al. (2002) JMB 320, 415-428.

[00193] One example, of such a method is affinity maturation. One exemplary method for affinity
maturation of HER2 antigen-binding domains is described as follows. Structures of the
trastuzumab/HER2 (PDB code 1N8Z) complex and pertuzumab/HER2 complex (PDB code
1578) are used for modeling. Molecular dynamics (MD) can be employed to evaluate the
intrinsic dynamic nature of the WT complex in an aqueous environment. Mean field and
dead-end elimination methods along with flexible backbones can be used to optimize and
prepare model structures for the mutants to be screened. Following packing a number of
features will be scored including contact density, clash score, hydrophobicity and
electrostatics. Generalized Born method will allow accurate modeling of the effect of solvent
environment and compute the free energy differences following mutation of specific positions
in the protein to alternate residue types. Contact density and clash score will provide a
measure of complementarity, a critical aspect of effective protein packing. The screening
procedure employs knowledge-based potentials as well as coupling analysis schemes relying
on pair-wise residue interaction energy and entropy computations. Literature mutations
known to enhance HER2 binding, and combinations of thereof are summarized in the

following tables:

[00194] Table 1B. Trastuzumab mutations known to increase binding to HER2 for the Trastuzumab-
HER?2 system.

Mutation Reported Improvement

H D102W (H_D98W) 3.2X

H D102Y 31X
H D102K 23X
H D102T 22X
H N55K 2.0X
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H N55T 1.9X
L HOIF 21X
L D28R 1.9X

[00195] Table 1C. Pertuzumab mutations known to increase binding to HER2 for the Pertuzumab-
HER?2 system.

Mutation Reported Improvement

L I31A 19X
L Y96A 21X
L Y96F 25X
H T30A 21X
H G56A 83X
H F63V 19X

[00196] The monovalent antibody constructs described herein are internalized once they bind to the
target cell. In one embodiment, the monovalent antibody constructs are internalized to a
similar degree compared to the corresponding monospecific bivalent antibody constructs. In
some embodiments, the monovalent antibody constructs are internalized more efficiently

compared to the corresponding monospecific bivalent antibody constructs.

[00197] Increased Bmax and KD/on-off rate

[00198] Bmax is achieved at saturating antibody concentrations and Kd (on and off rate of an
antibody) contributes to Bmax. An antibody with a slow on and fast off would have lower
apparent Bmax compared to an antibody with a fast on and slow off rate of binding. For the
monovalent antibody constructs according to the invention, the clearest separation in Bmax
versus FSA occurs at saturating concentrations and where Bmax can no longer be increased
with a FSA. The significance is less at non-saturating concentrations. In one embodiment the
increase in Bmax and KD/on-off rate of the monovalent antibody construct compared to the
monospecific bivalent antibody construct is independent of the level of target antigen
expression on the target cell. In one embodiment, where the monovalent antibody construct

comprises an antigen-binding polypeptide construct that binds to HER2, the increase in Bmax

42



WO 2013/166604 PCT/CA2013/050358

and KD/on-off rate of the monovalent antibody construct compared to the monospecific
bivalent antibody construct is independent of the level of HER2 expression on the target cell.

[00199] In some embodiments is an isolated monovalent antibody construct described herein,
wherein said monovalent antibody construct displays an increase in binding density and
Bmax (maximum binding) to a target cell displaying said antigen as compared to a
corresponding monospecific bivalent antibody construct with two antigen binding regions. In
some embodiments said increase in binding density and Bmax is at least about 125% of the
binding density and Bmax of the corresponding bivalent antibody construct. In certain
embodiments, the increase in binding density and Bmax is at least about 150% of the binding
density and Bmax of the corresponding bivalent antibody construct. In some embodiments,
the increase in binding density and Bmax is at least about 200% of the binding density and
Bmax of the corresponding bivalent antibody construct. In some embodiments, the increase in
binding density and Bmax is greater than about 110% of the binding density and Bmax of the
corresponding bivalent antibody construct.

[00200] Simply, agonism is the result of binding of an agent with intrinsic activity to some receptor
on a cell which triggers an biochemical/biological effect. Agonists have been identified for
many cell surface protein families including TRKSs (tyrosine receptor kinases). For TRKs,
agonist binding promotes receptor heterodimerization which triggers downstream signaling
events. The extent of the biological effect is termed efficacy. Agonism can be assessed by
both proximal biochemical markers such as receptor phosphorylation or distal biomarkers
such as cell proliferation. In the context of a MV-L or MV-Int, some degree of agonism may
be acceptable if this is overcomed by the antibody mediated cytotoxicity killing MOAs. In
the case of MV-Int, some degree of agonism may increase the internalization rate and extent
thereby increasing MV-Int intracellular levels and delivery of toxic payload to kill the cell.

[00201] Cross-linking and dimerization of receptors by a bivalent antibody mimics a cognate
agonists actions on the target receptor. The efficiency of crosslinking is typically associated
with efficacy. In the case of MV-L and MV-Int, the monovalent binding could not crosslink
receptors as a FSA. However, data shows that monovalent antibodies can induce some agonist
effects such as an impact on receptor phosphorylation or cell proliferation.

[00202] In certain embodiments monovalent antibody constructs provided herein lack the built-in
avidity of bivalent antibodies, and would not spatially constrain two target antigens in the

same manner.
[00203] Superior efficacy/bioactivity

[00204] As indicated herein, the monovalent antibody constructs described herein display superior

efficacy and/or bioactivity as compared to the corresponding monospecific bivalent antibody
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construct. One non-limiting example of the efficacy and/or bioactivity of the monovalent
antibody constructs according to the invention is represented by the ability of the monovalent
antibody construct to inhibit growth of the target cell. In one embodiment, the superior
efficacy and/or bioactivity of the monovalent antibody constructs is mainly a result of
increased effector function of the monovalent antibody construct compared to the
monospecific bivalent antibody construct. Examples of this type of monovalent antibody

construct are represented by the monovalent lytic antibodies (MV-L).

[00205] ADCC

[00206] Increased effector functions include at least one of ADCC, ADCP, or CDC. Thus, in one
embodiment, the monovalent antibody construct exhibits a higher degree of cell killing by
ADCC than does the corresponding monospecific bivalent antibody construct. In accordance
with this embodiment, the monovalent antibody construct exhibits an increase in ADCC
activity of between about 1.2- to 1.6-fold over that of the corresponding monospecific
bivalent antibody construct. In one embodiment, the monovalent antibody construct exhibits
about a 1.3-fold increase in cell killing by ADCC than does the corresponding monospecific
bivalent antibody construct. In one embodiment, the monovalent antibody construct exhibits
about a 1.4-fold increase in cell killing by ADCC than does the corresponding monospecific
bivalent antibody construct. In one embodiment, the monovalent antibody construct exhibits
about a 1.5-fold increase in cell killing by ADCC than does the corresponding monospecific
bivalent antibody construct.

[00207] In one embodiment, the monovalent antibody construct comprises an antigen-binding
polypeptide construct that binds to HER?2 and exhibits an increase in ADCC activity of
between about 1.2- to 1.6-fold over that of the corresponding monospecific bivalent antibody
construct. In one embodiment, the monovalent antibody construct comprises an antigen-
binding polypeptide construct that binds to HER2 and exhibits about a 1.3-fold increase in
cell killing by ADCC than does the corresponding monospecific bivalent antibody construct.
In one embodiment, the monovalent antibody construct comprises an antigen-binding
polypeptide construct that binds to HER2 and exhibits about a 1.5-fold increase in cell killing
by ADCC than does the corresponding monospecific bivalent antibody construct.

[00208] ADCP
[00209] In one embodiment, the monovalent antibody construct exhibits a higher degree of cell

killing by ADCP than does the corresponding monospecific bivalent antibody construct.

[00210] CDC
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[00211] In one embodiment, the monovalent antibody construct exhibits a higher degree of cell
killing by CDC than does the corresponding monospecific bivalent antibody construct. In one
embodiment, the monovalent antibody construct comprises an antigen-binding polypeptide
construct that binds to HER2 and exhibits about a 1.5-fold increase in cell killing by CDC

than does the corresponding monospecific bivalent antibody construct.

[00212] In some embodiments is an isolated monovalent antibody construct described herein,
wherein said construct possesses at least about 125% of at least one of the ADCC, ADCP and
CDC of a corresponding bivalent antibody construct with two antigen binding polypeptide
constructs. In some embodiments is an isolated monovalent antibody construct described
herein, wherein said construct possesses at least about 150% of at least one of the ADCC,
ADCP and CDC of a corresponding bivalent antibody construct with two antigen binding
polypeptide constructs. In some embodiments is an isolated monovalent antibody construct
described herein, wherein said construct possesses at least about 300% of at least one of the
ADCC, ADCP and CDC of a corresponding bivalent antibody construct with two antigen

binding polypeptide constructs.

[00213] Increased binding capacity to FcyRs

[00214] In some embodiments, the monovalent antibody constructs exhibit a higher binding capacity
(Rmax) to one or more FcyRs. In one embodiment where the monovalent antibody construct
comprises an antigen-binding polypeptide construct that binds to HER2, the monovalent
antibody construct exhibits an increase in Rmax to one or more FcyRs over the corresponding
monospecific bivalent antibody construct of between about 1.3- to 2-fold. In one embodiment
where the monovalent antibody construct comprises an antigen-binding polypeptide construct
that binds to HER2, the monovalent antibody construct exhibits an increase in Rmax to a
CD16 FcyR of between about 1.3- to 1.8-fold over the corresponding monospecific bivalent
antibody construct. In one embodiment where the monovalent antibody construct comprises
an antigen-binding polypeptide construct that binds to HER2, the monovalent antibody
construct exhibits an increase in Rmax to a CD32 FcyR of between about 1.3- to 1.8-fold over
the corresponding monospecific bivalent antibody construct. In one embodiment where the
monovalent antibody construct comprises an antigen-binding polypeptide construct that binds
to HER2, the monovalent antibody construct exhibits an increase in Rmax to a CD64 FcyR of
between about 1.3- to 1.8-fold over the corresponding monospecific bivalent antibody

construct.

[00215] Increased affinity for FcyRs
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[00216] The monovalent antibody constructs provided herein have an unexpectedly increased affinity
for FcyR as compared to corresponding bivalent antibody constructs. The increased Fc
concentration resulting from the decoration is consistent with increased ADCC, ADCP, CDC
activity.

[00217] In some embodiments, the monovalent antibody constructs exhibit an increased affinity for
one or more FcyRs. In one embodiment, where the monovalent antibody construct comprises
an antigen-binding polypeptide construct that binds to HER2, the monovalent antibody
constructs exhibit an increased affinity for at least one FcyR. In accordance with this
embodiment, the monovalent antibody construct exhibits an increased affinity for CD32.

[00218] In another embodiment, is a monovalent antibody construct described herein that exhibits
increased internalization compared to a corresponding monospecific bivalent antibody

construct, thereby resulting in superior efficacy and/or bioactivity.

[00219] Pharmacokinetic parameters

[00220] In certain embodiments, a monovalent antibody construct provided herein exhibits
pharmacokinetic (PK) properties comparable with commercially available therapeutic
antibodies. In one embodiment, the monovalent antibody constructs described herein exhibit
PK properties similar to known therapeutic antibodies, with respect to serum concentration,
t1/2, beta half-life, and/or CL. In one embodiment, the monovalent antibody constructs
display in vivo stability comparable ro or greater than said monospecific bivalent antibody
construct. Such in vivo stability parameters include serum concentration, t1/2, beta half-life,
and/or Cy..

[00221] In one embodiment, the monovalent antibody constructs provided herein show a higher
volume of distribution (Vss) compared to the corresponding monospecific bivalent antibody
constructs. Volume of distribution of an antibody relates to volume of plasma or blood (Vp),
the volume of tissue (VT), and the tissue-to-plasma partitioning (kP). Under linear conditions,
[gG antibodies are primarily distributed into the plasma compartment and the extravascular
fluid following intravascular administration in animals or humans. In some embodiments,
active transport processes such as uptake by neonatal Fc receptor (FcRn) also impact antibody
biodistribution among other binding proteins.

[00222] In another embodiment, the monovalent antibody constructs according to the invention show
a higher volume of distribution (Vss) and bind FcRn with similar affinity compared to the

corresponding monospecific bivalent antibody constructs.

[00223] HER?2 binding constructs

46



WO 2013/166604 PCT/CA2013/050358

[00224] In some embodiments of the monovalent antibody construct described herein, the dimeric Fc
polypeptide construct is heterodimeric. In one embodiment, the monovalent antibody
construct described herein is designed to target a cell expressing HER2 and the antigen-
binding polypeptide construct binds HER2. HER?2 is proto-oncogene belonging to the human
epidermal growth factor receptor (EGFR) family and is often overexpressed in a subset of
breast cancers. The HER2 protein is also referred as the product of the neu gene, EGFR2,
CD340, ErbB2 and p185. In some embodiments, the antigen-binding polypeptide construct
binds HER2 and the target cell is a low, medium or high HER2 expressing cell. In an
embodiment, the antigen-binding polypeptide construct binds HER?2 and the target cell is a
low HER2 expressing cell. In another embodiment, the antigen-binding polypeptide construct
binds HER2 and the target cell is a low HER2 expressing cell with decreased binding to
bivalent HER2 binding antibodies. In a further embodiment, the antigen-binding polypeptide
construct binds HER2 and the target cell is a low HER2 expressing cell with decreased
binding to trastuzumab. In an embodiment, the antigen-binding polypeptide construct binds
HER?2 and the target cell is a cancer cell. In a certain embodiment, the antigen-binding
polypeptide construct binds HER2 and the target cell is a breast cancer cell.

[00225] In some embodiments of the monovalent antibody construct described herein, the dimeric Fc
polypeptide construct is heterodimeric. In some embodiments of the monovalent antibody
construct described, the antigen-binding polypeptide construct binds HER2. In some
embodiments, the antigen-binding polypeptide construct binds at least one HER2 extracellular
domain. In certain embodiments, the extracellular domain is at least one of ECD1, ECD2,
ECD3 and ECD4. In certain embodiments, the antigen-binding polypeptide construct binds
HER?2 expressed by a target cell which is a low, medium or high HER2 expressing cell. In
certain embodiments, the HER?2 expressing cell displays decreased binding to bivalent HER2
binding antibodies. In an embodiment, the antigen-binding polypeptide construct binds HER2
and the target cell is at least one of an estrogen receptor negative cell, a progesterone receptor
negative cell and anti-HER?2 antibody resistant tumor cell with decreased binding to bivalent
HER?2 binding antibodies.

[00226] In some embodiments of the monovalent antibody construct described herein, the dimeric Fc
polypeptide construct is heterodimeric. In certain embodiments of the monovalent antibody
construct described herein, the monovalent antigen binding polypeptide construct is a Fab
fragment, an scFv, and sdAb, an antigen binding peptide or a protein domain capable of
binding the antigen. In some embodiments is provided an isolated monovalent antibody
construct as described herein wherein the monovalent antigen binding polypeptide construct

is a Fab fragment comprising a heavy chain polypeptide and a light chain polypeptide.
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[00227] Provided herein is an isolated monovalent antibody construct that binds HER2 comprising:
an antigen binding polypeptide construct which monovalently binds HER2; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one said monomeric Fc polypeptide is fused to at least one polypeptide from
the antigen-binding polypeptide construct; wherein said antibody construct is anti-
proliferative and is internalized by a target cell, wherein said construct displays an increase in
binding density and Bmax (maximum binding) to HER2 displayed on the target cell as
compared to a corresponding bivalent antibody construct which binds HER2, and wherein
said construct displays at least one of higher ADCC, higher ADCP and higher CDC as
compared to said corresponding bivalent HER2 binding antibody constructs.

[00228] Provided in certain embodiments is an isolated monovalent antibody construct that binds
HER?2 on a target cell with low HER2 expression, comprising: an antigen binding polypeptide
construct which monovalently binds HER2; and a dimeric Fc polypeptide construct
comprising two monomeric Fc polypeptides each comprising a CH3 domain, wherein one
said monomeric Fc polypeptide is fused to at least one polypeptide from the antigen-binding
polypeptide construct; wherein said antibody construct is anti-proliferative and is internalized
by a target cell, wherein said construct displays an increase in binding density and Bmax
(maximum binding) to HER2 displayed on the target cell as compared to a corresponding
bivalent antibody construct which binds HER2, and wherein said construct displays at least
one of higher ADCC, higher ADCP and higher CDC as compared to said corresponding
bivalent HER2 binding antibody constructs. In certain embodiments, the target cell with low
HER?2 expression is a cancer cell. In some embodiments, the target cell with low HER2
expression is a breast cancer cell.

[00229] Provided herein is an isolated monovalent antibody construct that binds HER2 comprising:
an antigen binding polypeptide construct which monovalently binds HER2 at an extracellular
domain (ECD) which is at least one of ECD 1, ECD 2 and ECD 3-4; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one said monomeric Fc polypeptide is fused to at least one polypeptide from
the antigen-binding polypeptide construct; wherein said antibody construct is anti-
proliferative and is internalized by a target cell, wherein said construct displays an increase in
binding density and Bmax (maximum binding) to at least one of HER2 ECD 1, 2, and 3-4
displayed on the target cell as compared to a corresponding bivalent antibody construct which
binds HER2, and wherein said construct displays at least one of higher ADCC, higher ADCP
and higher CDC as compared to said corresponding bivalent HER3 binding antibody

constructs.
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[00230] Provided herein is an isolated monovalent antibody construct that binds HER2 comprising:
an antigen binding polypeptide construct which monovalently binds HER2 at an extracellular
domain (ECD) which is at least one of ECD 1, ECD 2,ECD 3 and ECD4; and a dimeric Fc
polypeptide construct comprising two monomeric Fc polypeptides each comprising a CH3
domain, wherein one said monomeric Fc polypeptide is fused to at least one polypeptide from
the antigen-binding polypeptide construct; wherein said antibody construct is anti-
proliferative and is internalized by a target cell, wherein said construct displays an increase in
binding density and Bmax (maximum binding) to at least one of HER2 ECD 1, 2, 3 and 4
displayed on the target cell as compared to a corresponding bivalent antibody construct which
binds HER2, and wherein said construct displays at least one of higher ADCC, higher ADCP
and higher CDC as compared to said corresponding bivalent HER2 binding antibody
constructs.

[00231] In an embodiment is the isolated monovalent antibody construct described herein, wherein
the antibody construct inhibits target cell proliferation. In some embodiments is an isolated
monovalent antibody construct described herein wherein said monovalent HER2 binding
polypeptide construct is at least one of Fab, an scFv, an sdAb, or a polypeptide. In some
embodiments is the isolated monovalent antibody construct described herein, wherein said
construct possesses a higher degree of at least one of the ADCC, ADCP and CDC of a
corresponding bivalent antibody construct with two antigen binding polypeptide construct. In
some embodiments is the isolated monovalent antibody construct described herein, wherein
said construct possesses at least about 105% of at least one of the ADCC, ADCP and CDC of
a corresponding bivalent antibody construct with two antigen binding polypeptide construct.
In some embodiments is an isolated monovalent antibody construct described herein, wherein
said construct possesses greater than about 110% of at least one of the ADCC, ADCP and
CDC of a corresponding bivalent antibody construct with two antigen binding polypeptide

constructs.

[00232] Methods of Recombinant and Synthetic Production of Antibody Constructs:
[00233]

[00234] Provided in certain embodiments is a method of producing a glycosylated monovalent
antibody construct in stable mammalian cells, comprising: transfecting at least one stable
mammalian cell with: a first DNA sequence encoding a first heavy chain polypeptide
comprising a heavy chain variable domain and a first Fc domain polypeptide; a second DNA
sequence encoding a second heavy chain polypeptide comprising a second Fc domain
polypeptide, wherein said second heavy chain polypeptide is devoid of a variable domain; and

a third DNA sequence encoding a light chain polypeptide comprising a light chain variable
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domain, such that the said first DNA sequence, said second DNA sequence and said third
DNA sequences are transfected in said mammalian cell in a pre-determined ratio; translating
the said first DNA sequence, said second DNA sequence, and said third DNA sequence in the
at least one mammalian cell such that said heavy and light chain polypeptides are expressed
as the desired glycosylated monovalent asymmetric antibody in said at least one stable
mammalian cell. In some embodiments is the method of producing a glycosylated monovalent
antibody construct in stable mammalian cells described herein, comprising transfecting at
least two different cells with different pre-determined ratios of said first DNA sequence, said
second DNA sequence and said third DNA sequence such that each of the two cells expresses
the heavy chain polypeptides and the light chain polypeptide in a different ratio. In some
embodiments is the method of producing a glycosylated monovalent antibody construct in
stable mammalian cells described herein, comprising transfecting the at least one mammalian
cell with a multi-cistronic vector comprising said first, second and third DNA sequence. In
some embodiments, the at least one mammalian cell is selected from the group consisting of a
VERO, HelLa, HEK, NSO, Chinese Hamster Ovary (CHO), W138, BHK, COS-7, Caco-2 and
MDCK cell, and subclasses and variants thereof.

[00235] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein wherein the predetermined ratio of the
first DNA sequence: second DNA sequence: third DNA sequence is about 1:1:1. In some
embodiments, the said predetermined ratio of the first DNA sequence: second DNA sequence:
third DNA sequence is such that the amount of translated first heavy chain polypeptide is
about equal to the amount of the second heavy chain polypeptide, and the amount of the light
chain polypeptide.

[00236] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein wherein the expression product of the at
least one stable mammalian cell comprises a larger percentage of the desired glycosylated
monovalent antibody as compared to the monomeric heavy or light chain polypeptides, or
other antibodies.

[00237] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein, said method comprising identifying and
purifying the desired glycosylated monovalent antibody. In some embodiments, the said
identification is by one or both of liquid chromatography and mass spectrometry.

[00238] Provided herein is a method of producing antibody constructs with improved ADCC
comprising: transfecting at least one stable mammalian cell with: a first DNA sequence
encoding a first heavy chain polypeptide comprising a heavy chain variable domain and a first

Fc domain polypeptide; a second DNA sequence encoding a second heavy chain polypeptide
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comprising a second Fc domain polypeptide, wherein said second heavy chain polypeptide is
devoid of a variable domain; and a third DNA sequence encoding a light chain polypeptide
comprising a light chain variable domain, such that the said first DNA sequence, said second
DNA sequence and said third DNA sequences are transfected in said mammalian cell in a pre-
determined ratio; translating the said first DNA sequence, said second DNA sequence, and
said third DNA sequence in the at least one mammalian cell such that said heavy and light
chain polypeptides are expressed as a glycosylated monovalent antibody in said at least one
stable mammalian cell, wherein said glycosylated monovalent asymmetric antibody has at
least one of a higher ADCC , CDC and ADCP as compared to a corresponding wild-type
antibody.

[00239] In certain embodiments are antibody constructs produced as recombinant molecules by
secretion from yeast, a microorganism such as a bacterium, or a human or animal cell line. In
embodiments, the polypeptides are secreted from the host cells.

[00240] Embodiments include a cell, such as a yeast cell transformed to express a heteromultimer
protein described herein. In addition to the transformed host cells themselves, are provided
culture of those cells, preferably a monoclonal (clonally homogeneous) culture, or a culture
derived from a monoclonal culture, in a nutrient medium. If the polypeptide is secreted, the
medium will contain the polypeptide, with the cells, or without the cells if they have been
filtered or centrifuged away. Many expression systems are known and may be used, including
bacteria (for example E. coli and Bacillus subtilis), yeasts (for example Saccharomyces
cerevisiae, Kluyveromyces lactis and Pichia pastoris, filamentous fungi (for example
Aspergillus), plant cells, animal cells and insect cells.

[00241] An antibody construct described herein is produced in conventional ways, for example from
a coding sequence inserted in the host chromosome or on a free plasmid. The yeasts are
transformed with a coding sequence for the desired protein in any of the usual ways, for
example electroporation. Methods for transformation of yeast by electroporation are disclosed
in Becker & Guarente (1990) Methods Enzymol. 194, 182.

[00242] Successfully transformed cells, i.c., cells that contain a DNA construct of the present
invention, can be identified by well known techniques. For example, cells resulting from the
introduction of an expression construct can be grown to produce the desired polypeptide.
Cells can be harvested and lysed and their DNA content examined for the presence of the
DNA using a method such as that described by Southern (1975) J. Mol. Biol. 98, 503 or
Berent et al. (1985) Biotech. 3, 208. Alternatively, the presence of the protein in the
supernatant can be detected using antibodies.

[00243] Useful yeast plasmid vectors include pRS403-406 and pRS413-416 and are generally
available. Plasmids pRS403, pRS404, pRS405 and pRS406 are Yeast Integrating plasmids
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(YlIps) and incorporate the yeast selectable markers HIS3, 7RP1, LEU2 and URA3. Plasmids
pRS413-416 are Yeast Centromere plasmids (Ycps).

[00244] A varicty of methods have been developed to operably link DNA to vectors via
complementary cohesive termini. For instance, complementary homopolymer tracts can be
added to the DNA segment to be inserted to the vector DNA. The vector and DNA segment
are then joined by hydrogen bonding between the complementary honmopolymeric tails to
form recombinant DNA molecules.

[00245] Synthetic linkers containing one or more restriction sites provide an alternative method of
joining the DNA segment to vectors. The DNA segment, generated by endonuclease
restriction digestion, is treated with bacteriophage T4 DNA polymerase or E. coli DNA
polymerase 1, enzymes that remove protruding, _-single-stranded termini with their 3' 5'-
exonucleolytic activities, and fill in recessed 3'-ends with their polymerizing activities.

[00246] The combination of these activities therefore generates blunt-ended DNA segments. The
blunt-ended segments are then incubated with a large molar excess of linker molecules in the
presence of an enzyme that is able to catalyze the ligation of blunt-ended DNA molecules,
such as bacteriophage T4 DNA ligase. Thus, the products of the reaction are DNA segments
carrying polymeric linker sequences at their ends. These DNA segments are then cleaved with
the appropriate restriction enzyme and ligated to an expression vector that has been cleaved
with an enzyme that produces termini compatible with those of the DNA segment.

[00247] Synthetic linkers containing a variety of restriction endonuclease sites are commercially
available from a number of sources.

[00248] Exemplary genera of yeast contemplated to be useful in the practice of the present invention
as hosts for expressing the albumin, fusion proteins are Pichua (formerly classified as
Hansenula), Saccharomyces, Kluyveromyces, Aspergillus, Candida, Torulopsis, Torulaspora,
Schizosaccharomyces, Citeromyces, Pachysolen, Zygosaccharomyces, Debaromyces,
Trichoderma, Cephalosporium, Humicola, Mucor, Neurospora, Yarrowia, Metschunikowia,
Rhodosporidium, Leucosporidium, Botryoascus, Sporidiobolus, Endomycopsis, and the like.
Preferred genera are those selected from the group consisting of Saccharomyces,
Schizosaccharomyces, Kluyveromyces, Pichia and Torulaspora. Examples of Saccharomyces
spp. are S. cerevisiae, S. italicus and S. rouxii.

[00249] Examples of Kluyveromyces spp. are K. fragilis, K. lactis and K. marxianus. A suitable
Torulaspora species is T. delbrueckii. Examples of Pichia (Hansenula) spp. are P. angusta
(formerly H. polymorpha), P. anomala (formerly H. anomala) and P. pastoris. Methods for the
transformation of S. cerevisiae are taught generally in EP 251 744, EP 258 067 and WO
90/01063, all of which are incorporated herein by reference.
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[00250] Provided are vectors containing a polynucleotide encoding an antibody construct protein
described herein, host cells, and the production of the heteromultimer proteins by synthetic
and recombinant techniques. The vector may be, for example, a phage, plasmid, viral, or
retroviral vector. Retroviral vectors may be replication competent or replication defective. In
the latter case, viral propagation generally will occur only in complementing host cells.

[00251] In certain embodiments, the polynucleotides encoding antibody constructs described herein
are joined to a vector containing a selectable marker for propagation in a host. Generally, a
plasmid vector is introduced in a precipitate, such as a calcium phosphate precipitate, or in a
complex with a charged lipid. If the vector is a virus, it may be packaged in vitro using an
appropriate packaging cell line and then transduced into host cells.

[00252] In certain embodiments, the polynucleotide insert is operatively linked to an appropriate
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and rac
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to name a
few. Other suitable promoters will be known to the skilled artisan. The expression constructs
will further contain sites for transcription initiation, termination, and, in the transcribed
region, a ribosome binding site for translation. The coding portion of the transcripts expressed
by the constructs will preferably include a translation initiating codon at the beginning and a
termination codon (UAA, UGA or UAG) appropriately positioned at the end of the
polypeptide to be translated.

[00253] As indicated, the expression vectors will preferably include at least one selectable marker.
Such markers include dihydrofolate reductase, G418, glutamine synthase, or neomycin
resistance for eukaryotic cell culture, and tetracycline, kanamycin or ampicillin resistance
genes for culturing in E. coli and other bacteria. Representative examples of appropriate hosts
include, but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella
typhimurium cells; fungal cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia
pastoris (ATCC Accession No. 201178)); insect cells such as Drosophila S2 and Spodoptera
Sf9 cells; animal cells such as CHO, COS, NSO, 293, and Bowes melanoma cells; and plant
cells. Appropriate culture mediums and conditions for the above-described host cells are
known in the art.

[00254] Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE-9, available
from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, pNH18A;
pNH46A, available from Stratagene Cloning Systems, Inc.; and ptrc99a, pKK223-3,
pKK233-3, pDR540, pRITS5 available from Pharmacia Biotech, Inc. Among preferred
eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXT1 and pSG available from
Stratagene; and pSVK3, pBPV, pMSG and pSVL available from Pharmacia. Preferred

expression vectors for use in yeast systems include, but are not limited to pYES2, pYD1,
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pTEF1/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalph, pPIC9, pPIC3.5, pHIL-D2, pHIL-
S1, pPIC3.5K, pPIC9K, and PAOS815 (all available from Invitrogen, Carlbad, CA). Other
suitable vectors will be readily apparent to the skilled artisan.

[00255] In one embodiment, polynucleotides encoding antibody constructs described herein are
fused to signal sequences that will direct the localization of a protein of the invention to
particular compartments of a prokaryotic or eukaryotic cell and/or direct the secretion of a
protein of the invention from a prokaryotic or eukaryotic cell. For example, in E. coli, one
may wish to direct the expression of the protein to the periplasmic space. Examples of
signal sequences or proteins (or fragments thereof) to which the antibody constructs are
fused in order to direct the expression of the polypeptide to the periplasmic space of
bacteria include, but are not limited to, the pelB signal sequence, the maltose binding
protein (MBP) signal sequence, MBP, the ompA signal sequence, the signal sequence of
the periplasmic E. coli heat-labile enterotoxin B-subunit, and the signal sequence of
alkaline phosphatase. Several vectors are commercially available for the construction of
fusion proteins which will direct the localization of a protein, such as the pMAL series of
vectors (particularly the pMAL-.rho. series) available from New England Biolabs. In a
specific embodiment, polynucleotides albumin fusion proteins of the invention may be
fused to the pelB pectate lyase signal sequence to increase the efficiency of expression
and purification of such polypeptides in Gram-negative bacteria. See, U.S. Pat. Nos.
5,576,195 and 5,846,818, the contents of which are herein incorporated by reference in
their entireties.

[00256] Examples of signal peptides that are fused to antibody constructs in order to direct its
secretion in mammalian cells include, but are not limited to, the MPIF-1 signal sequence
(e.g., amino acids 1-21 of GenBank Accession number AAB51134), the stanniocalcin
signal sequence (MLQNSAVLLLLVISASA (SEQ ID NO:1)), and a consensus signal
sequence (MPTWAWWLFLVLLLALWAPARG (SEQ ID NO:2)). A suitable signal
sequence that may be used in conjunction with baculoviral expression systems is the gp67
signal sequence (e.g., amino acids 1-19 of GenBank Accession Number AAA72759).

[00257] Vectors which use glutamine synthase (GS) or DHFR as the selectable markers can be
amplified in the presence of the drugs methionine sulphoximine or methotrexate,
respectively. An advantage of glutamine synthase based vectors are the availabilty of cell
lines (e.g., the murine myeloma cell line, NSO) which are glutamine synthase negative.
Glutamine synthase expression systems can also function in glutamine synthase
expressing cells (e.g., Chinese Hamster Ovary (CHO) cells) by providing additional
inhibitor to prevent the functioning of the endogenous gene. A glutamine synthase
expression system and components thereof are detailed in PCT publications:
WO87/04462; W086/05807; WO89/10036; W0O89/10404; and WO91/06657, which are

hereby incorporated in their entireties by reference herein.
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Additionally, glutamine synthase expression vectors can be obtained from Lonza Biologics,
Inc. (Portsmouth, N.H.). Expression and production of monoclonal antibodies using a GS
expression system in murine myeloma cells is described in Bebbington et al., Bio/technology
10:169(1992) and in Biblia and Robinson Biotechnol. Prog. 11:1(1995) which are herein
incorporated by reference.

[00258] Provided herein is a host cell comprising nucleic acid encoding an isolated monovalent
antibody construct described herein. In certain embodiments is the host cell described herein
wherein the nucleic acid encoding the antigen binding polypeptide construct and the nucleic
acid encoding the Fc construct are present in a single vector.

[00259] Provided herein is a method of preparing the isolated monovalent antibody construct
described herein, the method comprising the steps of: (a) culturing a host cell comprising
nucleic acid encoding the antibody construct; and (b) recovering the antibody construct from
the host cell culture.

[00260] Also provided are host cells containing vector constructs described herein, and additionally
host cells containing nucleotide sequences that are operably associated with one or more
heterologous control regions (e.g., promoter and/or enhancer) using techniques known of in
the art. The host cell can be a higher eukaryotic cell, such as a mammalian cell (e.g., a human
derived cell), or a lower eukaryotic cell, such as a yeast cell, or the host cell can be a
prokaryotic cell, such as a bacterial cell. A host strain may be chosen which modulates the
expression of the inserted gene sequences, or modifies and processes the gene product in the
specific fashion desired. Expression from certain promoters can be elevated in the presence of
certain inducers; thus expression of the genetically engineered polypeptide may be controlled.
Furthermore, different host cells have characteristics and specific mechanisms for the
translational and post-translational processing and modification (¢.g., phosphorylation,
cleavage) of proteins. Appropriate cell lines can be chosen to ensure the desired modifications
and processing of the foreign protein expressed.

[00261] Introduction of the nucleic acids and nucleic acid constructs of the invention into the host
cell can be effected by calcium phosphate transfection, DEAE-dextran mediated transfection,
cationic lipid-mediated transfection, electroporation, transduction, infection, or other
methods. Such methods are described in many standard laboratory manuals, such as Davis et
al., Basic Methods In Molecular Biology (1986). It is specifically contemplated that the
polypeptides of the present invention may in fact be expressed by a host cell lacking a
recombinant vector.

[00262] In addition to encompassing host cells containing the vector constructs discussed herein, the
invention also encompasses primary, secondary, and immortalized host cells of vertebrate

origin, particularly mammalian origin, that have been engineered to delete or replace
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endogenous genetic material, and/or to include genetic material. The genetic material
operably associated with the endogenous polynucleotide may activate, alter, and/or amplify
endogenous polynucleotides.

[00263] In addition, techniques known in the art may be used to operably associate heterologous
polynucleotides and/or heterologous control regions (e.g., promoter and/or enhancer) with
endogenous polynucleotide sequences encoding a Therapeutic protein via homologous
recombination (see, ¢.g., U.S. Pat. No. 5,641,670, issued Jun. 24, 1997; International
Publication Number WO 96/29411; International Publication Number WO 94/12650; Koller
et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 342:435-
438 (1989), the disclosures of each of which are incorporated by reference in their entireties).

[00264] Antibody constructs described herein can be recovered and purified from recombinant cell
cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid
extraction, anion or cation exchange chromatography, phosphocellulose chromatography,
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite
chromatography, hydrophobic charge interaction chromatography and lectin chromatography .
Most preferably, high performance liquid chromatography ("HPLC") is employed for
purification.

[00265] In certain embodiments the heteromultimer proteins of the invention are purified using
Anion Exchange Chromatography including, but not limited to, chromatography on Q-
sepharose, DEAE sepharose, poros HQ, poros DEAF, Toyopearl Q, Toyopearl QAE,
Toyopearl DEAE, Resource/Source Q and DEAE, Fractogel Q and DEAE columns.

[00266] In specific embodiments the proteins described herein are purified using Cation Exchange
Chromatography including, but not limited to, SP-sepharose, CM sepharose, poros HS, poros
CM, Toyopearl SP, Toyopearl CM, Resource/Source S and CM, Fractogel S and CM columns
and their equivalents and comparables.

[00267] In addition, antibody constructs described herein can be chemically synthesized using
techniques known in the art (¢.g., see Creighton, 1983, Proteins: Structures and Molecular
Principles, W. H. Freeman & Co., N.Y and Hunkapiller et al., Nature, 310:105-111 (1984)).
For example, a polypeptide corresponding to a fragment of a polypeptide can be synthesized
by use of a peptide synthesizer. Furthermore, if desired, nonclassical amino acids or chemical
amino acid analogs can be introduced as a substitution or addition into the polypeptide
sequence. Non-classical amino acids include, but are not limited to, to the D-isomers of the
common amino acids, 2,4diaminobutyric acid, alpha-amino isobutyric acid, 4aminobutyric
acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6amino hexanoic acid, Aib, 2-amino
isobutyric acid, 3-amino propionic acid, ornithine, norleucine, norvaline, hydroxyproline,

sarcosine, citrulline, homocitrulline, cysteic acid, t-butylglycine, t-butylalanine,
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phenylglycine, cyclohexylalanine, B-alanine, fluoro-amino acids, designer amino acids such
as B-methyl amino acids, Coi-methyl amino acids, No-methyl amino acids, and amino acid

analogs in general. Furthermore, the amino acid can be D (dextrorotary) or L (Ievorotary).

[00268] Testing of the monovalent antibody constructs. FcyR, FcRn and C1q binding

[00269] The monovalent antibody constructs according to the invention exhibit enhanced effector
function compared to the corresponding monospecific bivalent antibody construct. The
effector functions of the monovalent antibody constructs can be tested as follows. In vitro
and/or in vivo cytotoxicity assays can be conducted to assess ADCP, CDC and/or ADCC
activities. For example, Fc receptor (FcR) binding assays can be conducted to measure FcyR
binding. The primary cells for mediating ADCC, NK cells, express FcyRIII only, whereas
monocytes express FcyRI, FcyRII and FcyRIII. FcR expression on hematopoietic cells is
summarized in Table 3 on page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-92
(1991). An example of an in vitro assay to assess ADCC activity of a molecule of interest is
described in U.S. Pat. No. 5,500,362 or 5,821,337. Useful effector cells for such assays
include peripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells.
Alternatively, or additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in a animal model such as that disclosed in Clynes et al. PNAS (USA) 95:652-656
(1998). Clq binding assays may also be carried out to determine if the monovalent antibody
constructs are capable of binding C1q and hence activating CDC. To assess complement
activation, a CDC assay, e.g. as described in Gazzano-Santoro ¢t al., J. Immunol. Methods
202:163 (1996), may be performed. FcRn binding such as by SPR and in vivo PK

determinations of antibodies can also be performed using methods well known in the art.

[00270] Biological and Therapeutic Uses :

[00271] In certain embodiments, constructs described herein, are used in assays to test for one or
more biological activities. If a construct exhibits an activity in a particular assay, it is likely
that the antigen binding construct comprised by the antibody construct is implicated in the
diseases associated with the biological activity. Thus, the construct is of use in a treatment of
the associated disease.

[00272] . In certain embodiments is use of a monovalent antibody construct described herein for the
manufacture of a medicament for inhibiting multimerization of an antigen molecule. In
certain embodiments is use of a monovalent antibody construct for inhibiting binding of an
antigen to its cognate binding partner.

[00273] In certain embodiments, provided is a method of treating a disease or disorder comprising

administering to a patient in which such treatment, prevention or amelioration is desired, an
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antibody construct described herein, in an amount effective to treat, prevent or ameliorate the
disease or disorder.

[00274] In certain embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the endocrine system.
In some embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the nervous system.

[00275] In certain embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the immune system. In
certain embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the respiratory system.

[00276] In certain embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the cardiovascular
system. In some embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases and/or disorders of the reproductive
system.

[00277] In certain embodiments, antibody constructs described herein are used in the diagnosis,

prognosis, prevention and/or treatment of diseases and/or disorders of the digestive system.
In certain embodiments, antibody constructs described herein are used in the diagnosis,
prognosis, prevention and/or treatment of diseases or disorders relating to the blood.

[00278] In some embodiments, antibody constructs described herein and/or polynucleotides encoding
the antibody constructs described herein, are used in the diagnosis, detection and/or treatment
of diseases and/or disorders associated with activities that include, but are not limited to,
prohormone activation, neurotransmitter activity, cellular signaling, cellular proliferation,
cellular differentiation, and cell migration.

[00279] In an aspect, antibody constructs described herein are directed to antibody-based therapies
which involve administering antibody constructs, to a patient for treating one or more of the
disclosed diseases, disorders, or conditions. Therapeutic compounds described herein include,
but are not limited to, antibody constructs described herein, nucleic acids encoding antibody
constructs described herein.

[00280] In a specific embodiment, are antibody-based therapies which involve administering
antibody constructs described herein comprising at least a fragment or variant of an antibody
to a patient for treating one or more diseases, disorders, or conditions, including but not
limited to: neural disorders, immune system disorders, muscular disorders, reproductive
disorders, gastrointestinal disorders, pulmonary disorders, cardiovascular disorders, renal
disorders, proliferative disorders, and/or cancerous diseases and conditions, and/or as

described elsewhere herein.
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[00281] The antibody constructs described herein, comprising at least a fragment or variant of an
antibody may be administered alone or in combination with other types of treatments (¢.g.,
radiation therapy, chemotherapy, hormonal therapy, immunotherapy and anti-tumor agents).
Generally, administration of products of a species origin or species reactivity (in the case of
antibodies) that is the same species as that of the patient is preferred. Thus, in an embodiment,
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered to a
human patient for therapy or prophylaxis.

[00282] Also provided is a method of treating an infectious disease in a patient, said method
comprising administering to the patient a therapeutically effective amount of a monovalent
antibody construct described herein. In certain embodiments, the infectious disease is caused
by a virual agent. In certain embodiments, the infectious disease is caused by bacterial agent
or a fungal agent. Bacterial agents that can be treated by providing an amount of a
monovalent antibody construct described herein include and are not limited to:
Corynebacterium diphtheriae, Streptococcus pneumoniae, Neisseria meningitides, E. Coli,
streptococcus, Clostridium tetani, C. difficile, Mycobacterium tuberculosis, C. parvum,
vancomycin-resistant enterococcus, methicillin-resistant S. aurcus and others. Viral agents
that can be treated by providing an amount of a monovalent antibody construct described
herein include, but are not limited to: Haemophilus influenzae, group A, cytomegalovirus
(CMV), respiratory syncytial virus (RSV), hepatitis A virus (HAV), hepatitis B virus (HBV),
rabies, vaccinia, vesicular stomatitis virus (VZV), HIV, WNV, SARs. Fungal agents that can
be treated by providing an amount of a monovalent antibody construct described herein
include, but are not limited to: cryptococcal meningitis, C. neoformans (CN), Histoplasma
capsulatum (HC).

[00283] Provided is a kit for detecting the presence of a biomarker of interest in an individual, said
kit comprising (a)an isolated monovalent antibody construct described herein; and (b)
instructions for use. In certain embodiments are kits for the detection of at least one of HER2
and a soluble ECD thereof, said kit comprising (a)an isolated monovalent HER?2 binding
antibody construct described herein; and (b) instructions for use. In some embodiments is a
kit for determining concentration of at least one of HER2 and a soluble ECD thereof, said kit
comprising (a) an isolated monovalent HER2 binding antibody construct described herein;

and (b) instructions for use.

[00284] Treatment of Cancers
[00285] Provided herein is the use of a monovalent antibody construct described herein for the
manufacture of a medicament for treating cancer. Also provided is use of a monovalent

antibody construct described herein for the manufacture of a medicament for an immune
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system disorder. In certain embodiments is use of a monovalent antibody construct described
herein for the manufacture of a medicament for inhibiting growth of a tumor. In certain
embodiments is use of a monovalent antibody construct described herein for the manufacture
of a medicament for shrinking a tumor.

[00286] Provided herein is the use of a monovalent HER2 binding antibody construct described
herein for the manufacture of a medicament for treating cancer. In certain embodiments, the
cancer is a low-HER?2 expressing cancer. In certain embodiments, the cancer is resistant to
treatment with a bivalent HER2 antibody. Provided herein is the use of a monovalent HER2
binding antibody construct described herein for the manufacture of a medicament for treating
cancers resistant to treatment with Trastazaumab.

[00287] In one embodiment, the monovalent antibody constructs described herein are used in the
treatment of cancer. In one embodiment, monovalent antibody constructs comprising an
HER?2 binding polypeptide construct described herein are useful in the treatment of a a cancer
or any proliferative disease associated with HER dysfunction, including HER1 dysfunction,
HER?2 dysfunction, HER 3 dysfunction, and/or HER4 dysfunction. In certain embodiments
the cancer is at least one of breast cancer, gastric cancer, brain cancer, lung cancer or is at
least one type of carcinoma.

[00288] In one embodiment, HER2 binding monovalent antibody constructs described herein are
used in the treatment of a breast cancer cell. In certain embodiments, the HER2 binding
monovalent antibody constructs are used in the preparation of a pharmaceutical composition
for administration to an individual suffering from breast cancer. In some embodiments is the
treatment of breast cancer in an individual by providing to said individual an effective amount
of at least one HER2 binding monovalent antibody construct described herein.

[00289] In one embodiment, a HER2 binding monovalent antibody construct described herein is used
to treat patients that are partially responsive to current anti-HER?2 therapies. In one
embodiment, HER2 binding monovalent antibody constructs described herein are used to
treat patients that are resistant to current anti-HER?2 therapies. In another embodiment, HER2
binding monovalent antibody constructs described herein are used to treat patients that are
developing resistance to current anti-HER?2 therapies.

[00290] In one embodiment, HER2 binding monovalent antibody constructs described herein are
useful to treat patients that are unresponsive to current anti-HER?2 therapies. In certain
embodiments, these patients suffer from a triple negative cancer. In some embodiments, the
triple-negative cancer is a breast cancer with low to negligent expression of the genes for
estrogen receptor (ER), progesterone receptor (PR) and Her2. In certain other embodiments
the HER?2 binding monovalent antibody constructs described herein are provided to patients

that are unresponsive to current anti-HER?2 therapies, optionally in combination with one or
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more current anti-HER?2 therapies. In some embodiments the current anti-HER?2 therapies
include, but are not limited to, anti-HER?2 or anti-HER3 monospecific bivalent antibodies,
trastuzumab, pertuzumab, T-DM1, a bi-specific HER2/HER3 scFv, or combinations thereof.
In one embodiment, a monovalent antibody construct described herein is used to treat patients
that are not responsive to trastuzumab, pertuzumab, T-DM1, anti-HER?2, or anti-HER3, alone
or in combination.

[00291] In one embodiment, a HER2 binding monovalent antibody construct that comprise an
antigen-binding polypeptide construct that binds HER2 can be used in the treatment of
patients with metastatic breast cancer. In one embodiment, a HER2 binding monovalent
antibody is useful in the treatment of patients with locally advanced or advanced metastatic
breast cancer. In one embodiment, a HER2 binding monovalent antibody is useful in the
treatment of patients with refractory breast cancer. In one embodiment, a HER2 binding
monovalent antibody is provided to a patient for the treatment of metastatic breast cancer
when said patient has progressed on previous anti-HER?2 therapy. In one embodiment, a
HER?2 binding monovalent antibody described herein can be used in the treatment of patients
with triple negative breast cancers. In one embodiment, a HER2 binding monovalent
antibody described herein is used in the treatment of patients with advanced, refractory
HER2-amplified, heregulin positive cancers.

[00292] Provided are HER2 binding monovalent antibody constructs to be administered in
combination with other known therapies for the treatment of cancer. In accordance with this
embodiment, the monovalent antibody constructs can be administered in combination with
other monovalent antibody constructs or multivalent antibodies with non-overlapping binding
target epitopes to significantly increase the By, and antibody dependent cytotoxic activity
above FSAs. For example, a monovalent anti-HER?2 antibody according to the invention can
be administered in combination as follows: 1) a monovalent antibody construct such as OA1-
Fab-Her2 (based on herceptin) in combination with OA5-Fab-Her2 (based on pertuzumab); 2)
OA1-Fab-Her2 and/or OA5-Fab-Her2 in combination with cetuximab bivalent EGFR
antibody; and 3) multiple combinations of non-competing antibodies directed at the same and
different surface antigens on the same target cell. In certain embodiments, the monovalent
antibody constructs described herein are administered in combination with a therapy selected
from Herceptin™, TDM 1, afucosylated antibodies or Perjeta for the treatment of patients with
advanced HER2 amplified, heregulin-positive breast cancer. In a certain embodiment, a
monovalent antibody construct described herein is administered in combination with
Herceptin™ or Perjeta in patients with HER2-expressing carcinomas of the distal esophagus,

gastroesophageal (GE) junction and stomach.
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[00293] Gene Therapy:

[00294] In a specific embodiment, nucleic acids comprising sequences encoding antibody constructs
described herein are administered to treat, inhibit or prevent a disease or disorder associated
with aberrant expression and/or activity of a protein, by way of gene therapy. Gene therapy
refers to therapy performed by the administration to a subject of an expressed or expressible
nucleic acid. In this embodiment of the invention, the nucleic acids produce their encoded
protein that mediates a therapeutic effect. Any of the methods for gene therapy available in
the art can be used.

[00295] Therapeutic/Prophylactic Administration and Composition

[00296] Provided are methods of treatment, inhibition and prophylaxis by administration to a subject
of an effective amount of an antibody construct or pharmaceutical composition described
herein. In an embodiment, the antibody constructs is substantially purified (e.g., substantially
free from substances that limit its effect or produce undesired side-effects). In certain
embodiments, the subject is an animal, including but not limited to animals such as cows,
pigs, horses, chickens, cats, dogs, etc., and in certain embodiments, a mammal, and most
preferably human.

[00297] Various delivery systems are known and can be used to administer an antibody construct
formulation described herein, e.g., encapsulation in liposomes, microparticles, microcapsules,
recombinant cells capable of expressing the compound, receptor-mediated endocytosis (see,
e.g., Wuand Wu, J. Biol. Chem. 262:4429-4432 (1987)), construction of a nucleic acid as
part of a retroviral or other vector, etc. Methods of introduction include but are not limited to
intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural,
and oral routes. The compounds or compositions may be administered by any convenient
route, for example by infusion or bolus injection, by absorption through epithelial or
mucocutancous linings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be
administered together with other biologically active agents. Administration can be systemic or
local. In addition, in certain embodiments, it is desirable to introduce the antibody construct
compositions described herein into the central nervous system by any suitable route, including
intraventricular and intrathecal injection; intraventricular injection may be facilitated by an
intraventricular catheter, for example, attached to a reservoir, such as an Ommaya reservoir.
Pulmonary administration can also be employed, ¢.g., by use of an inhaler or nebulizer, and
formulation with an acrosolizing agent.

[00298] In a specific embodiment, it is desirable to administer the antibody constructs, or
compositions described herein locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion during surgery, topical

application, e.g., in conjunction with a wound dressing after surgery, by injection, by means
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of a catheter, by means of a suppository, or by means of an implant, said implant being of a
porous, non-porous, or gelatinous material, including membranes, such as sialastic
membranes, or fibers. Preferably, when administering a protein, including an antibody, of the
invention, care must be taken to use materials to which the protein does not absorb.

[00299] In another embodiment, the antibody constructs or composition can be delivered in a vesicle,
in particular a liposome (see Langer, Science 249:1527-1533 (1990); Treat et al., in
Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler
(eds.), Liss, New York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; sce
generally ibid.)

[00300] In yet another embodiment, the antibody constructs or composition can be delivered in a
controlled release system. In one embodiment, a pump may be used (see Langer, supra;
Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980);
Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another embodiment, polymeric materials
can be used (see Medical Applications of Controlled Release, Langer and Wise (eds.), CRC
Pres., Boca Raton, Fla. (1974); Controlled Drug Bioavailability, Drug Product Design and
Performance, Smolen and Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J.,
Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190
(1985); During et al., Ann. Neurol. 25:351 (1989); Howard et al., J. Neurosurg. 71:105
(1989)). In yet another embodiment, a controlled release system can be placed in proximity of
the therapeutic target, ¢.g., the brain, thus requiring only a fraction of the systemic dose (sece,
e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138
(1984)).

[00301] In a specific embodiment comprising a nucleic acid encoding antibody constructs decribed
herein, the nucleic acid can be administered in vivo to promote expression of its encoded
protein, by constructing it as part of an appropriate nucleic acid expression vector and
administering it so that it becomes intracellular, ¢.g., by use of a retroviral vector (see U.S.
Pat. No. 4,980,286), or by direct injection, or by use of microparticle bombardment (e.g., a
gene gun; Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting
agents, or by administering it in linkage to a homeobox-like peptide which is known to enter
the nucleus (see e.g., Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc.
Alternatively, a nucleic acid can be introduced intracellularly and incorporated within host
cell DNA for expression, by homologous recombination.

[00302] In certain embodiments a one arm monovalent antibody construct described herein is
administered as a combination with other one arm monovalent or multivalent antibodies with

non-overlapping binding target epitopes.
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[00303] Also provided herein are pharmaceutical compositions. Such compositions comprise a
therapeutically effective amount of a compound, and a pharmaceutically acceptable carrier. In
a specific embodiment, the term "pharmaceutically acceptable" means approved by a
regulatory agency of the Federal or a state government or listed in the U.S. Pharmacopeia or
other generally recognized pharmacopeia for use in animals, and more particularly in humans.
The term "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the
therapeutic is administered. Such pharmaceutical carriers can be sterile liquids, such as water
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as peanut
oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred carrier when the
pharmaceutical composition is administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as liquid carriers, particularly for
injectable solutions. Suitable pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate,
talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the
like. The composition, if desired, can also contain minor amounts of wetting or emulsifying
agents, or pH buffering agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders, sustained-release formulations and
the like. The composition can be formulated as a suppository, with traditional binders and
carriers such as triglycerides. Oral formulation can include standard carriers such as
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine,
cellulose, magnesium carbonate, etc. Examples of suitable pharmaceutical carriers are
described in "Remington's Pharmaceutical Sciences" by E. W. Martin. Such compositions
will contain a therapeutically effective amount of the compound, preferably in purified form,
together with a suitable amount of carrier so as to provide the form for proper administration
to the patient. The formulation should suit the mode of administration.

[00304] In certain embodiments, the composition comprising the antibody constructs is formulated in
accordance with routine procedures as a pharmaceutical composition adapted for intravenous
administration to human beings. Typically, compositions for intravenous administration are
solutions in sterile isotonic aqueous buffer. Where necessary, the composition may also
include a solubilizing agent and a local anesthetic such as lignocaine to ease pain at the site of
the injection. Generally, the ingredients are supplied either separately or mixed together in
unit dosage form, for example, as a dry lyophilized powder or water free concentrate in a
hermetically sealed container such as an ampoule or sachette indicating the quantity of active
agent. Where the composition is to be administered by infusion, it can be dispensed with an
infusion bottle containing sterile pharmaceutical grade water or saline. Where the
composition is administered by injection, an ampoule of sterile water for injection or saline

can be provided so that the ingredients may be mixed prior to administration.
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[00305] In certain embodiments, the compositions described herein are formulated as neutral or salt
forms. Pharmaceutically acceptable salts include those formed with anions such as those
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed
with cations such as those derived from sodium, potassium, ammonium, calcium, ferric
hydroxide isopropylamine, triecthylamine, 2-ethylamino ethanol, histidine, procaine, etc.

[00306] The amount of the composition described herein which will be effective in the treatment,
inhibition and prevention of a disease or disorder associated with aberrant expression and/or
activity of a Therapeutic protein can be determined by standard clinical techniques. In
addition, in vitro assays may optionally be employed to help identify optimal dosage ranges.
The precise dose to be employed in the formulation will also depend on the route of
administration, and the seriousness of the disease or disorder, and should be decided
according to the judgment of the practitioner and each patient's circumstances. Effective doses
are extrapolated from dose-response curves derived from in vitro or animal model test

systems.

[00307] Conjugation with a drug molecule:

[00308] In certain embodiments is a pharmaceutical composition comprising the monovalent
antibody construct described herein conjugated to a drug molecule. In certain embodiments,
at least one drug molecule is a therapeutic agent. In certain embodiments, the drug molecule
is a toxin. In certain embodiments, the drug molecule is an antigen analog. In an
embodiment, the drug molecule is a natural product, analog, or prodrug thereof.

[00309] In certain embodiment, the drug molecule is a biomolecule. In an embodiment, the drug
molecule is a natural or synthetic nucleic acid. In some embodiments, at least one drug

molecule is one or more of a DNA, PNA, and/or RNA oligomer.

[00310] Demonstration of Therapeutic or Prophylactic Activity:

[00311] The antibody constructs or pharmaceutical compositions described herein are tested in vitro,
and then in vivo for the desired therapeutic or prophylactic activity, prior to use in humans.
For example, in vitro assays to demonstrate the therapeutic or prophylactic utility of a
compound or pharmaceutical composition include, the effect of a compound on a cell line or a
patient tissue sample. The effect of the compound or composition on the cell line and/or tissue
sample can be determined utilizing techniques known to those of skill in the art including, but
not limited to, rosette formation assays and cell lysis assays. In accordance with the invention,
in vitro assays which can be used to determine whether administration of a specific compound

is indicated, include in vitro cell culture assays in which a patient tissue sample is grown in
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culture, and exposed to or otherwise administered antibody construct, and the effect of such

antibody construct upon the tissue sample is observed.

[00312] Provided are antibody constructs which are differentially modified during or after
translation, ¢.g., by glycosylation, acetylation, phosphorylation, amidation, derivatization by
known protecting/blocking groups, proteolytic cleavage, linkage to an antibody molecule or
other cellular ligand, etc. Any of numerous chemical modifications may be carried out by
known techniques, including but not limited, to specific chemical cleavage by cyanogen
bromide, trypsin, chymotrypsin, papain, V8 protease, NaBH, ; acetylation, formylation,
oxidation, reduction; metabolic synthesis in the presence of tunicamycin; etc.

[00313] Additional post-translational modifications encompassed herein include, for example, e.g.,
N-linked or O-linked carbohydrate chains, processing of N-terminal or C-terminal ends),
attachment of chemical moietics to the amino acid backbone, chemical modifications of N-
linked or O-linked carbohydrate chains, and addition or deletion of an N-terminal methionine
residue as a result of procaryotic host cell expression. The antibody constructs are modified
with a detectable label, such as an enzymatic, fluorescent, isotopic or affinity label to allow
for detection and isolation of the protein.

[00314] Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, beta-
galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes
include streptavidin biotin and avidin/biotin; examples of suitable fluorescent materials
include umbelliferone, fluorescein, fluorescein isothiocyanate, thodamine,
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a
luminescent material includes luminol; examples of bioluminescent materials include
luciferase, luciferin, and acquorin; and examples of suitable radioactive material include
iodine, carbon, sulfur, tritium, indium, technetium, thallium, gallium, palladium,
molybdenum, xenon, fluorine.

[00315] In specific embodiments, antibody constructs or fragments or variants thereof are attached to
macrocyclic chelators that associate with radiometal ions.

[00316] As mentioned, the antibody constructs described herein are modified by either natural
processes, such as post-translational processing, or by chemical modification techniques
which are well known in the art. It will be appreciated that the same type of modification may
be present in the same or varying degrees at several sites in a given polypeptide. Polypeptides
of the invention may be branched, for example, as a result of ubiquitination, and they may be
cyclic, with or without branching. Cyclic, branched, and branched cyclic polypeptides may
result from posttranslation natural processes or may be made by synthetic methods.

Modifications include acetylation, acylation, ADP-ribosylation, amidation, covalent
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attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent
attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond formation,
demethylation, formation of covalent cross-links, formation of cysteine, formation of
pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation,
hydroxylation, iodination, methylation, myristylation, oxidation, pegylation, proteolytic
processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-
RNA mediated addition of amino acids to proteins such as arginylation, and ubiquitination.
(See, for instance, PROTEINS--STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed.,
T. E. Creighton, W. H. Freeman and Company, New York (1993); POST-
TRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed.,
Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth. Enzymol. 182:626-646
(1990); Rattan et al., Ann. N.Y. Acad. Sci. 663:48-62 (1992)).

[00317] In certain embodiments, antibody constructs may also be attached to solid supports, which
are particularly useful for immunoassays or purification of polypeptides that are bound by,
that bind to, or associate with albumin fusion proteins of the invention. Such solid supports
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl
chloride or polypropylene.

[00318] Also provided herein are chemically modified derivatives of the antibody constructs which
may provide additional advantages such as increased solubility, stability and circulating time
of the polypeptide, or decreased immunogenicity (see U.S. Pat. No. 4,179,337). The chemical
moieties for derivitization may be selected from water soluble polymers such as polyethylene
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, dextran,
polyvinyl alcohol and the like. The proteins may be modified at random positions within the
molecule, or at predetermined positions within the molecule and may include one, two, three
or more attached chemical moieties.

[00319] The polymer may be of any molecular weight, and may be branched or unbranched. For
polyethylene glycol, the preferred molecular weight is between about 1 kDa and about 100
kDa (the term "about" indicating that in preparations of polyethylene glycol, some molecules
will weigh more, some less, than the stated molecular weight) for ease in handling and
manufacturing. Other sizes may be used, depending on the desired therapeutic profile (e.g.,
the duration of sustained release desired, the effects, if any on biological activity, the ease in
handling, the degree or lack of antigenicity and other known effects of the polyethylene
glycol to a Therapeutic protein or analog). For example, the polyethylene glycol may have an
average molecular weight of about 200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000,
4500, 5000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 10,500, 11,000,
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11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 105,500, 16,000, 16,500,
17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 25,000, 30,000, 35,000, 40,000,
45,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 85,000, 90,000, 95,000, or
100,000 kDa.

[00320] The presence and quantity of antibody constructs described herein may be determined using
ELISA, a well known immunoassay known in the art. In one ELISA protocol that would be
useful for detecting/quantifying heteromultimers described herein, comprises the steps of
coating an ELISA plate with an anti-human serum albumin antibody, blocking the plate to
prevent non-specific binding, washing the ELISA plate, adding a solution containing the
protein described herein (at one or more different concentrations), adding a secondary anti-
antibody construct polypeptide specific antibody coupled to a detectable label (as described
herein or otherwise known in the art), and detecting the presence of the secondary antibody

[00321] In certain embodiments is a pharmaceutical composition comprising the monovalent
antibody construct described herein and an adjuvant. In certain embodiments is the
pharmaceutical composition described herein, further comprising a drug molecule conjugated
to the monovalent antibody construct. In certain embodiments, the drug molecule is for the
treatment of an autimmune disorder. In some embodiments, the drug molecule is for the
treatment of a cancer. In some embodiments, the drug molecule is a chemotherapeutic agent.

[00322] Provided herein is a method of treating cancer comprising providing to a patient in need
thereof an effective amount of a pharmaceutical composition described herein. In one
embodiment, the cancer to be treated is breast cancer. In another embodiment, the cancer to
be treated is a breast cancer, wherein the cells of the breast cancer express HER2 protein in
high, medium, or low density. HER2 belongs to the EGFR family of receptors and tends to
be overexpressed in a subset of breast cancers. The HER2 protein is also referred as the
product of the neu gene, EGFR2, CD340, ErbB2 and p185. The following Table A describes
the expression level of HER2 on several representative breast cancer cell lines (Subik et al.
(2010) Breast Cancer: Basic Clinical Research:4; 35-41; Prang et a. (2005) British Journal of
Cancer Research:92; 342-349). As shown in the table, MCF-7 and MDA-MB-231 cells are
considered to be low HER2 expressing cells; SKOV3 cells are considered to be medium

HER?2 expressing cells, and SKBR3 cells are considered to be high HER2 expressing cells.

Table A2:
Cell Line HER2 level HER2 Bmax (X103)
MCF-7 0-1+ 25
MDA-MB-231 0-1+ 14 (triple negative)
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SKOV3 2+ 300

SKBr3 3+ 976

[00323] In some embodiments is a method of treating an immune system disorder comprising
providing to a patient in need thereof an effective amount of a pharmaceutical composition
described herein. In certain embodiments is a method of inhibiting growth of a tumor,
comprising contacting the tumor with a composition comprising an effective amount of a
monovalent antibody construct described herein. Provided is a method of shrinking a tumor,
comprising contacting the tumor with a composition comprising an effective amount of a
monovalent antibody construct described herein. In some embodiments is a method of
inhibiting multimerization of an antigen molecule, comprising contacting the antigen with a
composition comprising an effective amount of a monovalent antibody construct described
herein. Provided herein is a method of inhibiting binding of an antigen to its cognate binding
partner comprising contacting the antigen with a composition comprising an amount of a
monovalent antibody construct sufficient to bind to the antigen.

[00324] Provided in certain embodiments is a method of producing a glycosylated monovalent
antibody construct in stable mammalian cells, comprising: transfecting at least one stable
mammalian cell with: a first DNA sequence encoding a first heavy chain polypeptide
comprising a heavy chain variable domain and a first Fc domain polypeptide; a second DNA
sequence encoding a second heavy chain polypeptide comprising a second Fc domain
polypeptide, wherein said second heavy chain polypeptide is devoid of a variable domain; and
a third DNA sequence encoding a light chain polypeptide comprising a light chain variable
domain, such that the said first DNA sequence, said second DNA sequence and said third
DNA sequences are transfected in said mammalian cell in a pre-determined ratio; translating
the said first DNA sequence, said second DNA sequence, and said third DNA sequence in the
at least one mammalian cell such that said heavy and light chain polypeptides are expressed
as the desired glycosylated monovalent asymmetric antibody in said at least one stable
mammalian cell. In some embodiments is the method of producing a glycosylated monovalent
antibody construct in stable mammalian cells described herein, comprising transfecting at
least two different cells with different pre-determined ratios of said first DNA sequence, said
second DNA sequence and said third DNA sequence such that each of the two cells expresses
the heavy chain polypeptides and the light chain polypeptide in a different ratio. In some
embodiments is the method of producing a glycosylated monovalent antibody construct in
stable mammalian cells described herein, comprising transfecting the at least one mammalian

cell with a multi-cistrionic vector comprising said first, second and third DNA sequence. In

69



WO 2013/166604 PCT/CA2013/050358

some embodiments, the at least one mammalian cell is selected from the group consisting of a
VERO, HelLa, HEK, NSO, Chinese Hamster Ovary (CHO), W138, BHK, COS-7, Caco-2 and
MDCK cell, and subclasses and variants thereof.

[00325] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein wherein the predetermined ratio of the
first DNA sequence: second DNA sequence: third DNA sequence is about 1:1:1. In some
embodiments, the said predetermined ratio of the first DNA sequence: second DNA sequence:
third DNA sequence is such that the amount of translated first heavy chain polypeptide is
about equal to the amount of the second heavy chain polypeptide, and the amount of the light
chain polypeptide.

[00326] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein wherein the expression product of the at
least one stable mammalian cell comprises a larger percentage of the desired glycosylated
monovalent antibody as compared to the monomeric heavy or light chain polypeptides, or
other antibodies.

[00327] In some embodiments is the method of producing a glycosylated monovalent antibody
construct in stable mammalian cells described herein, said method comprising identifying and
purifying the desired glycosylated monovalent antibody. In some embodiments, the said
identification is by one or both of liquid chromatography and mass spectrometry.

[00328] Provided herein is a method of producing antibody constructs with improved ADCC
comprising: transfecting at least one stable mammalian cell with: a first DNA sequence
encoding a first heavy chain polypeptide comprising a heavy chain variable domain and a first
Fc domain polypeptide; a second DNA sequence encoding a second heavy chain polypeptide
comprising a second Fc domain polypeptide, wherein said second heavy chain polypeptide is
devoid of a variable domain; and a third DNA sequence encoding a light chain polypeptide
comprising a light chain variable domain, such that the said first DNA sequence, said second
DNA sequence and said third DNA sequences are transfected in said mammalian cell in a pre-
determined ratio; translating the said first DNA sequence, said second DNA sequence, and
said third DNA sequence in the at least one mammalian cell such that said heavy and light
chain polypeptides are expressed as a glycosylated monovalent antibody in said at least one
stable mammalian cell, wherein said glycosylated monovalent asymmetric antibody has a
higher ADCC as compared to a corresponding wild-type antibody.

[00329] Provided herein is a method of increasing antibody concentration in at least one target cell
comprising providing to the target cell a monovalent antibody construct comprising: an
antigen-binding polypeptide construct which monovalently binds an antigen; a dimeric Fc

region; wherein said monovalent antibody construct displays an increase in binding density
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and Bmax (maximum binding) to a target cell displaying said antigen as compared to a
corresponding bivalent antibody construct with two antigen binding regions, and wherein said
monovalent antibody construct shows better therapeutic efficacy compared to a corresponding
bivalent antibody construct, and wherein said efficacy is not caused by crosslinking of the
antigen, antigen dimerization, prevention of antigen modulation, or prevention of antigen
activation.

[00330] Provided herein are isolated monovalent antibody constructs comprising an antigen-binding
polypeptide construct which monovalently binds an antigen; and a dimeric Fc polypeptide
construct comprising a CH3 domain; wherein said monovalent antibody construct displays an
increase in binding density and Bmax (maximum binding) to a target cell displaying said
antigen as compared to a corresponding bivalent antibody construct with two antigen binding
regions, and wherein said monovalent antibody construct shows better therapeutic efficacy
compared to a corresponding bivalent antibody construct, and wherein said efficacy is not
caused by crosslinking of the antigen, antigen dimerization, prevention of antigen modulation,
or prevention of antigen activation.

[00331] Provided herein are isolated monovalent antibody construct that binds HER2 comprising: an
antigen binding polypeptide construct which monovalently binds HER2; and a dimeric Fc
polypeptide construct comprising a CH3 domain; wherein said antibody construct is
internalized by a target cell, wherein said construct displays an increase in binding density
and Bmax (maximum binding) to HER?2 displayed on the target cell as compared to a
corresponding bivalent antibody construct which bivalently binds HER2, and wherein said
construct displays at least one of higher ADCC, higher ADCP and higher CDC as compared
to said corresponding bivalent HER2 binding antibody constructs.

[00332] Provided herein is a method of producing a glycosylated monovalent antibody construct in
stable mammalian cells, comprising: transfecting at least one stable mammalian cell with: a
first DNA sequence encoding a first heavy chain polypeptide comprising a heavy chain
variable domain and a first Fc domain polypeptide; a second DNA sequence encoding a
second heavy chain polypeptide comprising a second Fc domain polypeptide, wherein said
second heavy chain polypeptide is devoid of a variable domain; and a third DNA sequence
encoding a light chain polypeptide comprising a light chain variable domain, such that the
said first DNA sequence, said second DNA sequence and said third DNA sequences are
transfected in said mammalian cell in a pre-determined ratio; translating the said first DNA
sequence, said second DNA sequence, and said third DNA sequence in the at least one
mammalian cell such that said heavy and light chain polypeptides are expressed as the desired

glycosylated monovalent asymmetric antibody in said at least one stable mammalian cell.
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[00333] Provided is a kit for detecting the presence of a biomarker of interest in an individual, said
kit comprising (a)an isolated monovalent antibody construct described herein; and (b)
instructions for use.

[00334] Also provided are transgenic organisms modified to contain nucleic acid molecules
described herein to encode and express monovalent antibody constructs described herein.

[00335] Provided in certain embodiments is an isolated monovalent antibody construct that binds
HER?2 on a target cell with low HER2 expression, comprising: an antigen binding polypeptide
construct which monovalently binds HER2; and a dimeric Fc polypeptide construct
comprising two monomeric Fc polypeptides each comprising a CH3 domain, wherein one
said monomeric Fc polypeptide is fused to at least one polypeptide from the antigen-binding
polypeptide construct; wherein said antibody construct is anti-proliferative and is internalized
by a target cell, wherein said construct displays an increase in binding density and Bmax
(maximum binding) to HER2 displayed on the target cell as compared to a corresponding
bivalent antibody construct which binds HER2, and wherein said construct displays at least
one of higher ADCC, higher ADCP and higher CDC as compared to said corresponding
bivalent HER2 binding antibody constructs. In certain embodiments, the target cell with low
HER?2 expression is a cancer cell. In some embodiments, the target cell with low HER2
expression is a breast cancer cell.

[00336] Also provided is a method of preventing antigen extra-cellular domain proteolytic cleavage
by binding of the antigen to a monovalent antibody construct provided herein.

[00337] Various publications are cited herein, the disclosures of which are incorporated by reference

in their entireties.
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EXAMPLES

[00338] The examples below are given so as to illustrate the practice of this invention. They are not

intended to limit or define the entire scope of this invention.

Example 1: Preparation and expression of constructs
[00339] The following monovalent anti-Her2 antibodies and controls were prepared and tested:
1. OA1-Fab-Her2, a monovalent anti-Her2 antibody, where the Her2 binding domain is a
Fab on chain A, and the Fc region is a heterodimer having the mutations
T350V_L351Y F405A Y407V in Chain A, and T350V_T366L K392L T394W in Chain B;

the epitope of the antigen binding domain is domain 4 of Her2.

2. OA2-Fab-Her2, a monovalent anti-Her2 antibody, where the Her2 binding domain is a
Fab on chain A, and the Fc region is a heterodimer having the mutations
T350V_L351Y_F405A Y407V in Chain B, and T350V_T366L K392L T394W in Chain A;

the epitope of the antigen binding domain is domain 4 of Her2.

3, OA3-scFv-Her2, a monovalent anti-Her2 antibody, where the Her2 binding domain is an
scFv, and the Fc region is a heterodimer having the mutations L351Y_S400E_F405A Y407Vin
Chain A, and T3661 N390R K392M T394W in Chain B; the epitope of the antigen binding

domain is domain 4 of Her?2.

4.  FSA-scFv-Her2, a bivalent anti-Her2 antibody, where both Her2 binding domains are in

the scFv format, and the Fc region is a heterodimer having the mutations
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L351Y S400E F405A Y407V in Chain A, and T3661 N390R K392M T394W in Chain B;

the epitope of the antigen binding domain is domain 4 of Her2.

5. FSA-Fab-Her2, a bivalent anti-Her2 antibody, where both Her2 binding domains are
in the Fab format, and the Fc region is a heterodimer having the mutations
T350V_L351Y_F405A Y407V in Chain A, and T350V_T366L K392L T394W in Chain B;

the epitope of the antigen binding domain is domain 4 of Her2.

6. wt FSA Hceptn, a wild-type Herceptin produced in-house in CHO as a control. The

epitope of the antigen binding domain is domain 4 of Her2.

6A. Commercial Herceptin, a wild-type Herceptin purchased from Roche as a control. The

epitope of the antigen binding domain is domain 4 of Her2.

7. OA4-scFv-BID2, a monovalent anti-Her2 antibody, where the Her2 binding domain is
a scFv on chain A, and the Fc region is a heterodimer having the mutations
L351Y F405A Y407V in Chain A, and T366L K392M T394W in Chain B. The epitope of

antigen binding domain is domain 1 of Her2.

8. FSA-scFv-BID2, a bivalent anti-Her2 antibody, where both Her2 binding domains are
in the scFv format, and the Fc region is WT. The epitope of antigen binding domain is domain

1 of Her?2.

With the exception of the Commercial Herceptin purchased from Roche, all antibodies
expressed in CHO and described in Example 1 and Example 16, are fucosylated antibodies.
The Commercial Herceptin antibody contains a greater percentage of afucosylation relative to

the CHO produced antibodies.

[00340] These antibodies and controls were cloned and expressed as follows. The genes encoding the
antibody heavy and light chains were constructed via gene synthesis using codons optimized
for human/mammalian expression. The Fab sequences were generated from a known Her2/neu
binding Ab (Carter P. et al. (1992) Humanization of an anti P185 Her2 antibody for human
cancer therapy. Proc Natl Acad Sci 89, 4285.) and the Fc was an IgG1 isotype. The scFv
sequences, FSA-scFv-Her2 and OA3-scFv-Her2 were generated from a known Her2/neu
binding Ab (Findley et al. (1990) Characterization of murine monoclonal antibodies reactive
to either the human epidermal growth factor receptor or HER2/neu gene product. Cancer Res.,
50:1550). The scFv sequences, FSA-scFv-BID2 and OA4-scFv-BID2 were generated from a

known Her2/neu binding Ab (Schier R. et al. (1995) In vitro and in vivo characterization of a
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human anti-c-erbB-2 single-chain Fv isolated from a filamentous phage antibody library.
Immunotechnology 1,73).

[00341] The final gene products were sub-cloned into the mammalian expression vector pTT35 (NRC-
BRI, Canada) and expressed in CHO cells (Durocher, Y., Perret, S. & Kamen, A. High-level
and high-throughput recombinant protein production by transient transfection of suspension-
growing CHO cells. Nucleic acids research 30, E9 (2002)).

[00342] The CHO cells were transfected in exponential growth phase (1.5 to 2 million cells/mL) with
aqueous Img/mL 25kDa polyethylenimine (PEI, Polysciences) at a PEI:DNA ratio of
2.5:1.(Raymond C. et al. A simplified polyethylenimine-mediated transfection process for
large-scale and high-throughput applications. Methods. 55(1):44-51 (2011)). In order to
determine the optimal concentration range for forming heterodimers, the DNA was transfected
in optimal DNA ratios of the heavy chain A (HC-A), light chain (LC), and heavy chain B that
allow for heterodimer formation (e.g. HC-A/HC-B/LC ratios = 25:25:50% (OAAs), 50:0:50%
(WT heptn), 25:25:50 (FSA-Fab-Her2), 50:50:0 (FSA-scFv-BID2) and 50:50:0 (OA4-scFv-
BID2). Transfected cells were harvested after 5-6 days with the culture medium collected after
centrifugation at 4000rpm and clarified using a 0.45um filter.

Example 2: Purification and Analysis of Antibodies

[00343] The monovalent anti-Her2 antibodies and control antibodies described above were purified as
follows. The clarified culture medium was loaded onto a MabSelect SuRe (GE Healthcare)
protein-A column and washed with 10 column volumes of PBS buffer at pH 7.2. The antibody
was eluted with 10 column volumes of citrate buffer at pH 3.6 with the pooled fractions
containing the antibody neutralized with TRIS at pH 11. Figure 8A depicts the results of the
SDS-PAGE analysis for wt FSA Heptn, FSA-Fab-Her2, OA1-Fab-Her2, and OA2-Fab-Her2,
after Protein-A purification. Lanes marked with “FSA” were loaded with a full size antibody
(two Fab arms and an Fc region). The lane marked “unrelated” was loaded with an unrelated
protein sample. Anti-Her2 OAAs express and purify to quantities and purities comparable to
that of anti-Her2 FSA.

[00344] The protein-A antibody cluate was further purified by gel filtration (SEC). For gel filtration,
3.5mg of the antibody mixture was concentrated to 1.5mL and loaded onto a Sephadex 200
HiLoad 16/600 200 pg column (GE Healthcare) via an AKTA Express FPLC at a flow-rate of
ImL/min. PBS buffer at pH 7.4 was used at a flow-rate of ImL/min. Fractions corresponding
to the purified antibody were collected, concentrated to ~Img/mL and stored at -80°C. The
purified proteins were analyzed by LCMS as described in Example 8.

[00345] Antibodies purified by protein A chromatography and SEC were used for the assays

described in the following Examples.
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Example 3: Monovalent anti-HER2 antibody (scFv) shows increased concentration-
dependent binding density (B,,.x) compared to bivalent anti-HER?2 antibody in SKOV3 cells

[00346] The binding of an exemplary monovalent anti-Her2 antibody (OA3-scFv-Her2) was
compared to that of a bivalent anti-Her2 antibody (FSA-scFv-Her2) in a Her2-expressing cell
line, SKOV3, as described below. The SKOV cells line expresses the Her2 receptor at the 2+
level, and is considered to express the receptor with a medium density per cell. The
monovalent antibodies tested in this example comprise an antibody-binding region that is an
scFv.

[00347] Binding of the test antibodies to the surface of SKOV3 cells was determined by flow
cytometry. Cells were washed with PBS and resuspended in DMEM at 1X10° cells/ 100ul.
100ul cell suspension was added into each microcentrifuge tube, followed by 10ul/ tube of the
antibody variants. The tubes were incubated for 2hr 4°C on a rotator. The microcentrifuge
tubes were centrifuged for 2min 2000RPM at room temperature and the cell pellets washed
with 500p]l media. Each cell pellet was resuspended 100l of fluorochrome- labelled
secondary antibody diluted in media to 2pug/ sample. The samples were then incubated for 1hr
at 4°C on a rotator. After incubation, the cells were centrifuged for 2 min at 2000 RPM and
washed in media. The cells were resuspended in 500 pl media, filtered in tube containing 5l
propidium iodide (PI) and analyzed on a BD LSRII flow cytometer according to the
manufacturer’s instructions.

[00348] The results are depicted in Figures 3A and B and show that Anti-Her2 OA antibodies bind to
SKOV3 cells in a concentration dependent manner with a higher binding density and Bax
compared to anti-Her2 FSA (full-size antibody). Thus, more OA antibody molecules bind and
decorate cells that display the Her2 antigen at the same concentration as the bivalent antibody.
The OA Anti-Her?2 antibodies tested in this example comprise scFv antigen binding domains,

binding with a higher By, compared to a FSA with bivalent scFv antigen binding domains.

Example 4: Monovalent anti-Her2 antibody (Fab) shows higher B,,.x compared to bivalent
antibodies independent of Her2 density on cells
[00349] The binding of exemplary monovalent anti-Her2 antibodies (OA1-Fab-Her2 and OA2-Fab-
Her2) was compared to that of a bivalent anti-Her2 antibody (FSA-Fab-Her2), and wild type
Herceptin™ (wt FSA Heptn) in three Her2-expressing cell lines, MDA-MB-231, SKOV3, and
SKBR3 as described below. The MDA-MB-231 cell line is considered to express Her2 with
low density (0-1+), the SKOV3 cell line is considered to express Her 2 with medium density
(2+), and the SKBR3 cell line is considered to express Her2 with high density (3+) (see Subik
et al. (2010) Breast Cancer: Basic Clinical Research:4; 35-41, and Prang et a. (2005) British
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Journal of Cancer Resecarch:92; 342-349). The monovalent antibodies tested in this example
comprise an antibody-binding region that is a Fab.

[00350] Binding of the test antibodies to the surface of SKBR3 cells was determined by flow
cytometry, as described in Example 2.

[00351] The results are depicted in Figures 4A-C, and values for Kp and B, are shown in the tables
below.

Table 1: Binding data in MDA-MB-231 cells

Antibody Kp (M) | Buax
wt FSA Heptn 2.263 295
FSA-Fab-Her2 2.717 269
OA1-Fab-Her2 8.410 382
OA2-Fab-Her2 9.973 412

Table 2: Binding data in SKOV3 cells

Antibody Ko Buax
(nM)
wt FSA Heptn | 1.407 | 4938

FSA-Fab-Her2 1.826 5140

OAl-Fab-Her2 | 4.667 7217

OA2-Fab-Her2 | 4.725 7073

Table 3: Binding data in SKBR3 cells

Antibody | Kp(nM) Bunax
wt FSA 13.51 49814
Hceptn

FSA-Fab- | 11.75 49421
Her2

OAl-Fab- | 10.93 64588
Her2
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OA2-Fab- | 10.78 64835
Her2

Table 4: Fold difference in binding - FSA-Fab-Her2 vs OA1-Fab-Her2

Cell line Kp Binax
MDA-MB- 3.09% | 1424
231

SKOV3 2564 | 1404
SKBR3 2014 | 1344

[00352] Table 4 summarizes the fold difference in Kp and By, between the FSA-Fab-Her2 vs OAl-
Fab-Her2 for binding at saturation against cells lines with 1+, 2+ and 3+ Her2 receptor
densities. The OA1-Fab-Her2 has a consistent approximately 1.4 fold increase in By,x vs.
FSA-Fab-Her2 and a 3-fold increase in Kp across all cell lines tested.

[00353] Figure 4 shows that the monovalent anti-Her2 antibodies have a higher binding density and
Buax at concentrations where bivalent antibody binding is saturated; the increased OA binding
density is independent of the density of Her2 on the cell. Anti-Her2 OAAs (one-armed
antibodies) have a higher Bmax, compared to anti-Her2 FSA, on cells that display low (MDA-
MB-231), medium (SKOV3) and high (SKB13) Her2 density.

[00354] Anti-Her2 OAAs with Fab antigen binding domains, binding with a higher Bmax compared
to a FSA with bivalent Fab antigen binding domains.

Example 5: Monovalent anti-HER2 antibody shows increased ADCC compared to
bivalent anti-HER?2 antibody

[00355] The ability of an exemplary monovalent anti-Her2 antibody (OA1-Fab-Her2) to mediate
ADCC compared to wt FSA Heptn and FSA-Fab-Her2 was determined in SKBR3 cells as
follows.

[00356] Overview: Target cells were pre-incubated with test antibodies (10 folds descending
concentrations from 45 pg/mL) for 30 min followed by adding effector cells with
effector/target cell ratio of 5:1 and the incubation continued for another 6 hours in 37 °C / 5%
CO; incubators. Samples were tested with 8 concentrations, 10 folds descending from
45ug/ml while the internal control Herceptin (wt FSA Hcptn) was titrated 10 fold descending
from 10pg/ml. LDH release was measured using LDH assay Kit.

[00357] Dose-response studies were performed with various concentrations of the samples with a pre-

optimized Effector/Target (E/T) ratio (5:1). Half maximal effective concentration (ECsg)

79



WO 2013/166604 PCT/CA2013/050358

values were analyzed with the Sigmoidal dose-response non-linear regression fit by GraphPad
Prism.

[00358] Cells were maintained in McCoy’s 5A complete medium at 37 °C / 5% CO, and regularly
sub-cultured with suitable medium supplemented with 10% FBS according to protocol from
ATCC. Cells with passage number fewer than P10 were used in the assays. The samples were
diluted to concentrations between 0.3-300nM with Phenol red free MEM medium
supplemented with 1% FBS and 1% Pen/strep prior to use in the assay.

ADCC Assay

[00359] SKBR3 target cells (ATCC, Cat# HTB-30) were harvested by centrifugation at 800 rpm for 3
minutes. The cells were washed once with assay medium and centrifuged; the medium above
the pellet was completely removed. The cells were gently suspended with assay medium to
make single cell solution. The number of SKBR3 cells was adjusted to 4x cell stock (10,000
cells in 50 pl assay medium). The test antibodies were then diluted to the desired
concentrations as noted above.

[00360] The SKBR3 target cells were seeded in the assay plates as follows. 50ul of 4x target cell
stock and 50 pl of 4x sample diluents was added to wells of a 96-well assay plate and the plate
was incubated at room temperature for 30min in cell culture incubator. Effector cells (NK92/
FcRy3a(158V/V), 100ul, E/T=5:1, i.e, 50,000 effector cells per well) were added to initiate the
reaction and mixed gently by cross shaking. The plate was incubated at 37°C/5%CO2
incubator for 6 hours

[00361] Triton X-100 was added to cell controls without effector cells and antibody in a final
concentration of 1% to lyze the target cells and these controls served as the maximum lysis
controls. ADCC assay buffer (98% Phenol red free MEM medium, 1% Pen/Strep and 1%
FBS) was added in to cell controls without effector cells and antibody and it served as the
minimum LDH release control. Target cells incubated with effector cells without the presence
of antibodies were set as background control of non-specific LDH release when both cells
were incubated together. Cell viability was assayed with an LDH kit (Roche,
cat#11644793001). The absorbance data was read at OD492nm and OD650nm on Flexstation
3.

Data Analysis

[00362] The percentages of cell lysis were calculated according the formula below:
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Cell lysis %=100*% (Experimental data-(E+T)) / (Maximum release - Minimum release). Data was

presented and analyzed by Graphpad (v4.0).

[00363] The dose-response curves are depicted in Figure 5 and the ECs, and maximum lysis for the

antibodies tested is shown below in Table 5.

Table 5:
Antibody EC50 (ng/mL) | Max Lysis (%)
FSA-Fab-Her2 | 8.46 18.0
wt FSA Heptn | 2.83 17.4
OA1-Fab-Her2 | 9.05 25.4

[00364] These results indicate that the monovalent asymmetric anti-Her2 antibody OA1-Fab-Her2
shows concentration-dependent lysis and higher maximum lysis compared to the bivalent
antibody controls. Monovalent asymmetric anti-Her2 antibody OA1-Fab-Her2 shows higher
% maximum of NK cell-mediated target cell lysis compared to the bivalent antibody controls
(FSAs).

Example 6: Monovalent anti-HER2 antibody shows increased CDC compared to bivalent
anti-HER?2 antibody

[00365] The ability of a monovalent anti-Her2 antibody to mediate CDC of SKBR3 cells compared to
bivalent antibodics was determined as follows.

[00366] SKBR-3 cells were seeded at 2.5 x 106 vital cells in a T150 cell culture flask in 25 mL of
DMEM/F-12 with 10 % fetal calf serum. The cells were precultured by incubation at 37 °C
and 5 % CO2.

[00367] After five days of SKBR3 pre-culture, the cells were trypsinized and harvested. The cell
suspension was rinsed over a separation filter to avoid cell clusters that could skew assay
results. The cells were seeded in T25 suspension cell culture flasks at 1 x10° vital cells per
mL. Anti-CIPS (complement-inhibiting-factors) antibodies (e.g. rat anti-CD59 and mouse
anti-CD35) were added to the cell suspension at 10 pg antibody per 5 x 10° vital cells. The

cell suspension was incubated with anti-CIP-antibodies for 45 min and 5 % CO2.

[00368] Dilutions of test anti-Her2 antibodies were prepared and added to a white luminescence 96-
well plate. The plate included wells containing controls for total cell lysis and controls for

spontaneous lysis.
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[00369] SKBR3 cells were harvested from the suspension flask and cell density and viability
determined. A cell suspension was generated with a concentration of 4.0 x 10° vital cells/ mL.
50 pL of this suspension was seeded into the wells of the white luminescence 96-well plate as
appropriate. The plate was incubated for 30 min at 37 °C and 5 % CO2 . 10 pL of the serum
was added into all wells and the plate incubated for 3:30 hours at 37 °C and 5 % CO2.

[00370] Total cell lysis was induced as follows. Using the CytoTox-Glo Kit (Promega), 2 mL of
assay buffer was mixed with 33.0 pL of Digitonin. 10 puL of this solution was added to each
well of the total cell lysis controls. The plate was incubated for 30 min at 37 °C and 5 % CO».

[00371] Read-out and analysis was performed as follows. Lyophilized substrate was reconstituted
with 5 mL of assay buffer according to the CytoTox Glo Kit instructions (Promega). 50 puL of
this solution was added to all 72 wells of the plate. The plate was incubated at room
temperature for 15 min, and luminescence intensity determined using a TECAN Infinite F200
plate reader.

[00372] Specific cell lysis was calculated as follows:

Specific cell lysis [%] = [MFI(sample) — MFI(spontaneous)] / [MFI(total) — MFI(spontaneous)] x 100.

[00373] The results are shown in Figures 6A-C, and the ECsp, R2 and maximum lysis are shown in

Table 6 below.

Table 6

Antibody EC50 ng/mL (n2-3) R’ (n2- | Max Lysis (%) (n2-3)
3)

wt FSA Hceptn 5516 0.7 12

FSA-Fab-Her2 1740 0.9 11

OA2-Fab-Her2 1247 0.9 343

[00374] These results indicate that the monovalent antibody tested shows increased concentration-
dependent and higher CDC efficacy compared to bivalent antibodies at the same test
concentrations. Anti-Her2 OAAs doses results in a higher complement dependent cytotoxicity
against target cells, compared to anti-Her2 FSA.

Example 7: Monovalent anti-HER?2 antibody shows increased ADCP compared to bivalent
anti-HER?2 antibody

[00375] The ability of a monovalent anti-Her2 antibody to mediate ADCP of SKBR3 cells compared

to bivalent antibodies was determined as follows.

ADCP Protocol
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[00376] Overview: This protocol used in vitro differentiated macrophages that were co- cultured with
PKH26-labeled target cells previously incubated with serial dilutions of antibodies. After 24 hr
incubation, macrophages were stained with an APC (allophycocyanin)-conjugated anti-CD45
and/or CD11b antibody. Target cell phagocytosis was subsequently analyzed by flow
cytometry.

[00377] The method was carried out as follows. PBMCs were prepared by density gradient
centrifugation from leucapheresis material of healthy human donors. CD14 positive cells were
separated using magnetic beads and seed at 2x 10° viable cells /mL in cell culture media.
Macrophage differentiation was induced by the addition of 500 U/mL Granulocyte-
macrophage colony-stimulating factor (GM-CSF). Cells were cultivated for 7 days total, and
GM-CSF was added at day 3.

[00378] Marker expression of the cells was checked with anti-CD45, anti-CD11b, anti-CD14 and
anti-CD16 antibodies by flow cytometric analysis.

[00379] Target cell line used was SKBR3. The presence of HER-2 was confirmed with Herceptin™
(Roche) and a FITC-conjugated anti-human IgG secondary antibody by flow cytometry.
Target cells were stained with PKH26 (Sigma-Aldrich). The target cells were opsonized with
serial 1:6 dilutions of test anti-Her2 antibodies (60 min) and incubated with macrophages in a
ratio of 1:1 for 22 hrs.

[00380] Monocytes were stained with an APC-conjugated anti-CD45 and anti-CD11b antibody and
analyzed by flow cytometry. Phagocytosis by CD45 positive cells was determined by PKH26
fluorescence intensity.

[00381] Controls per plate included (in duplicate): Target cell control of PKH26 stained SK-BR-3
cells only; Effector cell control of monocytes only; and Effector and target cells control with a
non-specific IgG1 antibody. (Plate-specific background subtraction = effector and target cell
control incubated with a non-specific isotype control antibody).

[00382] The percentage of antibody-dependent phagocytosis was determined by 1) setting the
background reduced mean fluorescence intensity of the target cell control to % 100, and 2)
setting the mean fluorescence intensity of the effector and target cell isotype control to 0%.

[00383] The following equation was used for calculating the percentage of antibody- dependent
phagocytosis:

o ; . (BSMFT Sample )
Yo antibody — dependent phagocytosis = X 100

(BSMFT target cell control )
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BSMFI = background subtracted mean fluorescence intensity

[00384] The results of this experiment are shown in Figures 7A to C, which show that the monovalent
anti-Her2 antibody tested showed increased ADCP compared to bivalent anti-Her2 antibodies.
Figure 5 shows (A) Representative ADCP of donor 1 (91% CD16+ cells), (B) representative
ADCP data from donor 1 study 2 (45% CD16+ cells), (C) All data plot (study 1 and 2 all
donors) comparing fold difference of OA1-Fab-Her2 and OA2-Fab-Her2 over WT-FSA Heptn
based on percent CD16+ cells/donor. Anti-Her2 OAAs doses mediate a greater percent of
antibody dependent cellular phagocytosis (of SKBr3 target cells) with in vitro differentiated
macrophage as effector cells; ADCP efficacy is also a relation of effector:target cell ration
with greater efficacy observed with higher numbers of effector macrophages Fig. 7C.

[00385] Table 7 provides data obtained from the plot in Figure 7A.
Table 7: Average of Donor 1 and 2 (Donor 1, 91%; Donor 2, 93% CD16+)

Variant EC50 ng/mL R Max Lysis
(MFT)

wt FSA Hceptn 1.2 0.95 18.0

FSA-Fab-Her2 | 3.2 0.95 21.5

OA2-Fab-Her2 | 3.0 0.97 354

[00386] Tables 8 and 9 provide data obtained from the plot in Figure 7B
Table 8: Donor 1 (43% CD16+ enrichment)

Variant ECs5 (pM) | R2 Max  Lysis
(MFT)

306 2.35 096 |372

792 1.72 094 |31.6

1040 17.5 094 |481

1041 253 094 | 427

Table 9: Donor 2 (14% CD16+ enrichment)

Variant ECs5 (pM) | R2 Max  Lysis

(MFT)
506 55 097 |248
792 16.8 096 |282
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1040 36.7 099 |349
1041 30.6 098 |282

Example 8: Purification and yield of monovalent anti-Her2 antibodies with a heterodimeric

Fc region

The purification and yield of monovalent OAl-Fab-Her2 and OA2-Fab-Her2 were tested by
LCMS after protein A and SEC purification as described in Example 2.

LCMS analysis of heterodimer purity

[00387] The purity of exemplary monovalent anti-Her2 antibodies was determined using LCMS
under standard conditions. The antibodies were deglycosylated with PNGasF prior to loading
on the LC-MS. Liquid chromatography was carried out on an Agilent 1100 Series HPLC
under the following conditions:

Flow rate: ImL/min split post column to 100ul/min to MS

Solvents: A = 0.1% formic acid in ddH,O, B = 65% acetonitrile, 25% THF, 9.9% ddH,0, 0.1%
formic acid

Column: 2.1 x 30mm PorosR2

Column Temperature: 80°C ; solvent also pre-heated

Gradient: 20% B (0-3min), 20-90% B (3-6min), 90-20% B (6-7min), 20%B (7-9min)

[00388] Mass Spectrometry (MS) was subsequently carried out on an LTQ-Orbitrap XL mass
spectrometer under the following conditions:
Ionization method : Ton Max Electrospray
Calibration and Tuning Method: 2mg/mL solution of Csl is infused at a flowrate of 10pL/min.
The Orbitrap is then tuned on m/z 2211 using the Automatic Tune feature (overall Csl ion range
observed: 1690 to 2800).
Cone Voltage: 40V
Tube Lens: 115V
FT Resolution: 7,500
Scan range m/z 400-4000
Scan Delay: 1.5 min
[00389] A molecular weight profile of the data was generated using Thermo’s Promass deconvolution
software.
[00390] The LC-MS results are shown in Figures 8B to D where Figure 8B shows the LCMS analysis
of OA1-Fab-Her2; Figure 8C shown the LCMS analysis of OA2-Fab-Her2; and Figure 8D is
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an expanded view of the LCMS spectrum of OA2-Fab-Her2 to show the detected
contaminants at ~0.8% Two Light chains + 1 Short Heavy chain (72,898 Da), ~0.7% Short
Heavy chain alone (25,907 Da). With respect to Figure 8B, the calculated MW of one-armed
heterodimer is 98,653Da (OA1-Fab-Her2 or OA2-Fab-Her2); the calculated MW of one-
armed homodimer is 52,159Da (one heavy chain only); and the calculated MW of full chain
homodimer is 145,147Da (two paired full sized heavy chains, A/A (in the case of OA1-Fab-
Her2) or B/B (in the case of OA2-Fab-Her2).

[00391] With respect to Figure 8C, the calculated MW of one-armed heterodimer is 98,653Da; the
calculated MW of one-armed homodimer is 51,815Da; the calculated MW of full chain
homodimer is 145,492Da; the calculated MW of 1 short arm and 2 light chains is 72,898Da;
and the calculated MW of shorter heavy chain alone is 25,907Da.

[00392] In summary, Figures 8 B-C demonstrate yield of purified monovalent anti-Her2 antibodies of
>95% purity post protein A and size exclusion chromatography, as determined by LCMS
analysis. The yield of OA1-Fab-Her2 was 100% of the heterodimer, post protein A and size
exclusion chromatography, as determined by LCMS analysis. The yield of OA2-Fab-Her2
was >98.5% of the heterodimer, with 0.8% of a species with two light chains and 1 short

heavy chain, and with 0.7% of a short heavy chain species alone.

Table 10: Summary of Purification data for OA1-Fab-Her2

Batch # Volume of Titer % Yield/L LCMS
production | mg/liter | capture post
(ml) HPLC post protein
protein A | A
1 10000 ND ND 223 100% one-armed
heterodimer
2 500 29 96.5 24.0 100% one-armed
heterodimer
3 500 49 979 48.8 100% one-armed
heterodimer
4 500 ND ND 36 100% one-armed
heterodimer

Example 9: Monovalent anti-Her2 antibodies are internalized and inhibit the growth of target

cells

[00393] The ability of monovalent anti-Her2 antibodies to be internalized by SKBR3 cells was tested
as follows.

[00394] SKBR3 cells were plated at 2000-4000 cells/ well in 96 well plates, 100ul/well in DMEM.
The plates were incubated at 37°C O/N.
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Cytotoxicity studies/Growth Inhibition assays

[00395] Test antibodies were diluted in media and added to the cells at 10ul/well in triplicate. The
plates were incubated for 3 days 37°C. Cell viability was measured using alamarBlue™
(BIOSOURCE # DAL1100). 10pl/ of alamarBlue™ was added per well and the plates
incubate at 37°C for 2hr. Absorbance was read at 530/ 580 nm.

Internalization studies

[00396] Anti-human saporin conjugated secondary antibody (Fab-Zap human, Catalog #I1T-51) was
incubated with primary human antibody at equimolar concentrations prior to addition to cells
according to manufacturer’s protocol (Advanced Targeting Systems, San Diego, CA).
Without removing the cell culture supernatant, 25 pl was added for 1hr. The plates were
washed with tap water 4 times and air dried at room temperature. 100ul of 0.057% (wt/vol)
SRB (Sulforhodamine B) was added to each well for 30 minutes. The plates were quickly
rinsed 4 times with 1% (vol/vol) Acetic acid, and air dried at RT. 100ul of 10mM Tris base
solution (pH 10.5) was added, and the plates were shaken for 5 minutes. The OD was
measured at 510nm in a microplate reader.

[00397] Figures 9A and B show the results of the internalization experiment. Figure 9a shows the
percent internalization of the antibodies tested, while Figure 9b shows the data plotted as
percent effect relative to control. This data indicates that the monovalent anti-Her2 antibodies
tested are internalized by the target cell. Anti-Her2 OAAs and anti-Her2 FSAs have an
equivalent % internalization of 60% at 10 nM.

[00398] Table 11 shows a summary of the data.

Table 11: Internalization data

Antibody % Max Effect | Max Effect (nM)
wt FSA Heptn 60 1

FSA-Fab-Her2 60 1

OA1-Fab-Her2 60 10
OA2-Fab-Her2 60 10

[00399] Figure 10 shows the results of the cell growth assay. The monovalent anti-Her?2 antibodies
exhibit a maximum growth inhibition (of SKBR3 target cells) of 35% at 30 nM, compared to a
max growth inhibition of 45% of anti-Her2 FSA at 1 nM. Table 12 provides a summary of the
data.

Table 12
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Antibody % Max Effect Max Effect nM
(n=2) (n=2)

wt FSA Heptn 45 1

FSA-Fab-Her2 45 1

OA1-Fab-Her2 35 30

OA2-Fab-Her2 35 30

(a) Example 10: Monovalent anti-Her2 antibodies bind to FcRn with an equivalent

Ko

[00400] The ability of monovalent anti-Her2 antibodies to bind to FcRn was tested by SPR as follows.

[00401] FcRn was immobilized via standard NHS/EDC coupling onto a BioRad GLM chip to about

3000 RUs. The antibody variants were injected at a flow rate of 50 ul/min for 120 seconds

with a 300 second dissociation. A concentration series of 100nM, 33.3 nM, 11.1nM 3.7nM,

1.23nM and a buffer blank for double referencing. Sensorgrams were analysed using an

equilibrium fit model in Proteon Manager.

[00402] The results are shown in Figures 11A (wt FSA Heptn), 9B (FSA-Fab-Her2), and 11C (OA1-

Fab-Her2). These Figures indicate that the monovalent anti-Her2 antibody and bivalent anti-

Her2 antibodies bind to the FcRn with an equivalent Kp. A summary of the results is found in

Table 13 below.

Table 13:
Sample APPARENT | Std
KD AVG Deviation
M)
Wt FSA 1.97E-08 8.E-10
Hcptn
FSA-Fab- 2.03E-08 6.E-10
Her2
OA1-Fab- | 2.21E-08 3.E-10
Her2
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Example 11: Monovalent anti-HER?2 antibody (scFv) shows increased concentration-dependent

binding density (Bp.) compared to bivalent anti-HER2 antibody in SKOV3 cells

[00403] The binding of another exemplary monovalent anti-Her2 antibody (OA4-scFv-BID2) was
compared to that of the corresponding bivalent anti-Her2 antibody (FSA-scFv-BID2), and
other monovalent anti-Her2 antibodies in a Her2-expressing cell line, SKOV3, as described
below. As indicated elsewhere, the SKOV cell line expresses the Her2 receptor at the 2+
level, which is considered to be medium density per cell. Binding assays were carried out as
described in Example 3.

[00404] The results are shown in Figure 12 and summarized in Tables 14 and 15. The results
demonstrate that the monovalent anti-Her2 antibody OA4-scFv-BID2 has a higher B, vs.
compared to the bivalent FSA-scFv-BID2, and that OA1-Fab-Her2 has higher Bmax vs. OA4-

scFv-BID2 at equimolar concentrations.

Table 14: Summary of binding characteristics for tested antibodies

Antibody | Kp(nM) Binax
792 2.117 7038
1040 6.005 9321
876 6.123 4048
878 12.45 7946

Table 15: Fold difference in binding for tested antibodies

Comparison Kp Buax

FSA-Fab-Her2 vs. OAl1-Fab-Her2 2.834 | 1.324

FSA-scFv-BID2 vs. OA4-scFv-BID2 | 2.034 | 1.96A

Example 12: Monovalent anti-Her?2 antibody shows increased ADCC in triple
negative and Her2 1+ cell lines
[00405] The ability of an exemplary monovalent anti-Her2 antibody (OA1-Fab-Her2) to mediate
ADCC compared to wt FSA Heptn and FSA-Fab-Her2 was determined in the triple negative
cell line MDA-MD-231 and in the Her2 1+ cell line MCF7 according to the protocol
described in Example 5. MDA-MD-231 cells were grown in DMEM media, while the MCF7
cells were grown in Eagle's Minimum Essential Medium (Gibco #11095); both were
supplemented with 0.01 mg/ml human recombinant insulin (Invitrogen), 10% FBS

(Gibco#10099) and 1% non-essential amino acids (Gibco#11140).
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[00406] The dose-response curves are depicted in Figure 21 A (MCF7 cells) and Figure 21B (MDA-
MD-231) and the ECsy, and maximum lysis for the antibodies tested is shown in Tables 16 and
17.

Table 16: EC5, and maximum lysis (MCF7 cells)

Antibody ECs Max Lysis
(ng/mL) | (%)

Wt FSA Heptn | 2.05 26.9

FSA-Fab-Her2 | 1.65 45.8

OAl-Fab-Her2 | 17.0 61.1

[00407] These results indicate that the fold difference in ECs, for FSA-Fab-Her2 vs. OA1-Fab-Her2

was 10.3 (increase), while the fold increase in Maximum lysis was 1.3 (increase).

Table 17: ECso and maximum lysis (MDA-MD-231 cells)

Variant ECs Max Lysis
(ng/mL) (%)

Wt FSA Heptn | 13.7 45.1

FSA-Fab-Her2 | 33.4 372

OAl-Fab-Her2 | 61.0 559

[00408] The fold difference in ECs, for FSA-Fab-Her2 vs. OA1-Fab-Her2 was 1.8 (increase), while

the fold increase in Maximum lysis was 1.5 (increase) in MDA-MD-231 cells.

Example 13: Monovalent anti-Her2 antibody has a broader distribution (Vss) and t1/2 3
compared to FSA
[00409] The pharmacokinetics (PK) of an exemplary monovalent anti-Her2 antibody (OA1-Fab-
Her2) were examined and compared to that of the control bivalent anti-Her2 antibody (wt
FSA Hcptn). These studies were carried out as described below
Strain/gender: CD-1 Nude / male
Target body weight of animals at treatment: 0.025 kg
Number of animals: 12
Body weight: Recorded on the day prior to treatment for calculation of the volume to be

administered.

Clinical signs observation: Up to 2 h post-injection and then twice daily from Day 1 to Day
11.
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Mice were administered on Day 1 by an IV injection into the tail vein with the test article at
a dose of 10 mg/kg. Blood samples, approximately 0.060 mL, were collected from the submandibular
or saphenous vein at selected time points (3 animals per time points) up to 240 h post-dose as per the
tables below. Pre-treatment serum samples (Pre-Rx) were obtained from a naive animal. Blood
samples were allowed to clot at room temperature for 15 to 30 minutes. Blood samples were
centrifuged to obtain serum at 2700 rpm for 10 min at room temperature and the serum stored at -
80°C. For the terminal bleed, blood was collected by cardiac puncture.
Dose level: 10 mg/kg
Time 15 | 30 | 1h | 6h [12h| 24 | 36 | 48 | 72 | 96 | 168 | 240

point | min | min h h h h h h h
Animal | v v v v VT
No. 1,
2,3
Animal v v v v v VT
No. 4,
3,6

\T: Terminal bleed by cardiac puncture.

[00410] Serum concentrations were determined by ELISA. Briefly, Her2 was coated at 0.5 ug/ml in
PBS, 25ul/well in a HighBind 384 plate (Corning 3700) plate and incubated overnight at 4°C.
Well were washed 3 x with PBS-0.05% tween-20 and blocked with PBS containing 1% BSA,
80 ul/well for 1-2 h at RT. Dilution of antibody serum and standards were prepared PBS
containing1% BSA. Following blocking, the block was removed and the antibody dilutions
were transferred to the wells. The ELISA plate was centrifuged 30 sec at 1000g to remove
bubbles and the plate was incubated at RT for 2 h. The plate was washed 3 x with PBS-0.05%
tween-20 and 25 ul/well of AP-conjugated goat anti-human IgG, Fc (Jackson
ImmunoResearch) was added (at a 1:5000 dilution in PBS containing 1%BSA) and incubated
1 h at RT. The plate was washed 4 x with PBS-0.05% tween-20 and 25 ul/well of AP
substrate (1 tablet in 5.5 mL pNPP buffer ) was added. Using the Perkin Elmer Envision
reader, read OD at 405 nm at different time intervals (0-30 minutes). The reaction was
stopped with addition of 5 uL. of 3N NaOH before OD405 reach 2.2. The plate was
centrifuged for 2 minutes at 1000g before performing the last reading.

[00411] Serum concentrations were analysed using the WinnonLin software version 3.3 to obtain PK
parameters. Serum samples were analyzed in two set of multiple dilutions and results within
the validated range were accepted and averaged. Serum concentration values below the Lower

Limit of Quantification (LLOQ) following ELISA analysis, were considered as 0 for the
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calculation of the mean serum concentration. The LLOQ obtained from the ELISA assays

was approximately 1.2 pg/mL.

The results are shown in Figure 22 and the PK parameters tested are shown in Table 18.

Table 18: PK Parameters
Parameters | WT % CV | OAl- % CV

FSA Fab-

Hceptn Her2

10 10

mg/kg mg/kg
o (1/h) 1.104 [49.89 |0.8065 |]32.93
B (1/h) 0.0089 |23.29 [0.0115 [26.72

kio (1/h) 0.0181 [2238 [0.0329 [21.75
k1> (1/h) 0.5515 [59.20 [0.5031 [36.46
ks (1/h) 0.5437 [44.13 Jo02820 [3237
Co(ug/mL) 12925 [12.57 3014 [8.52
AUC 16134 [17.93 [9158 [19.49
(ugh/mL)
MRT (h) 111.1 [2328 [8460 [26.88
V. mL/kg) |34.19 [12.58 [33.17 |8.53

V, (mL/kg) |34.69 [2091 [5920 | 18.07

CL 0.620 | 1795 1.092 19.51
(mL/h/kg)

V, mL/kg) | 68.88 | 8.96 9237 11.38
ty, o (h) 0.628 | 49.85 0.8594 13291
t,B (h) 77.68 12327 [6024 [26.71

The results shown in Figure 22 indicate that the monovalent anti-Her2 antibody tested has reasonable
PK parameters for dosing in humans. Notably, the monovalent anti-Her2 antibody has a greater Vss
(volume at steady state), indicating that the antibody is distributed in a greater volume and has a

greater distribution into the tissues.

Example 14: Monovalent anti-Her2 antibody treatment reduces phosphorylation of Erb2 and MAPK

in SKBr3 cells

[00412] The effect of treatment of SKBr3 with an exemplary monovalent anti-Her2 antibody (OA1-
Fab-Her2) on phosphorylation of signaling molecules was determined as described below.

[00413] For the detection of phosphorylation by western immunoblotting, 12-well plates were seeded
with 50,000 cells/well in serum-containing media and incubated at 37°C. After 24 h the media
was replaced and antibody treatments were added to wells at final concentration of 100nM
and the plate incubated for 30min at 37°C. Following the antibody incubation, appropriate
wells were treated with rhHRG1 in media at InM for 15min. The treatment was stopped by
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placing the plates on ice, aspirating the media and washing the wells with ice-cold dPBS.
Lysis-M buffer was added (50ul/well) and incubated at RT for 5 min with gentle shaking.

[00414] Cell lysate was centrifuged at 14,000g for 10min and the cell lysate was removed and stored
in reducing or non-reducing buffer and boiled for 5 min (reducing sample). BCA protein
determination was completed with remaining crude cell lysate following the manufacturer’s
instruction. An SDS-PAGE gel was loaded with 3pg/well and transferred onto a Immobilon-P
PVDF membrane. The membrane was washed in zenopure water, immersed in methanol for 2
minutes and air dried overnight (or 1 hour RT). The membrane was incubated with the
appropriate primary antibodies (mouse anti-PY20 ZYMED, Invitrogen; Rabbit anti-ErbB2;
Rabbit anti-total Akt; Rabbit anti-P-Akt (Ser473); Rabbit anti-p44/p42 ; Rabbit anti-P-
p44/p42, Cell Signaling Technologies) at 4°C overnight. Membranes were washed 4 x 20 min
in TBS-T and incubated with the secondary antibodies (HRP- conjugated goat anti-mouse
IgG; HRP-conjugated donkey anti-rabbit IgG; Jackson ImmunoResearch) for 30 min at RT
with gentle orbital shaking. Membranes were washed 4 x 20 min in TBS-T and rinsed with
water before the addition of ECL substrate. Films are exposed at various times and developed
with AFP mini-med 90.

[00415] For the detection of p-AKT, the PathScan Phospo-AKT Sandwich ELISA kit (Cell Signaling
Technology, cat. no 7252) was used and protocol followed as detailed in the manufacturer’s
instructions.

[00416] Figures 23 A and B show the results with respect to phosphorylation of ErbB, MAPK, and
Akt . These results indicate that OA 1-Fab-Her2 treatment reduces the amount of total p-MAPk
and p-ErbB2 relative to the hIgG control. Of the three anti-Her2 antibodies tested, the
greatest reduction in p-MAPk and p-ErbB2 is seen with the OA1-Fab-Her2. Quantitative
assessment of the degree of phosphorylation of Akt as measured by ELISA is shown in
Figures 24 A and B. These results indicate that OA1-Fab-Her2 treatment reduces the amount
of total p-AKT relative to the non-treated control (‘CTL”) and hIgG control. Of the three
anti-Her2 antibodies tested, the greatest reduction in p-AKT is seen with the OA1-Fab-Her2.

Example 15: Monovalent anti-Her2 antibodies show increased binding to CD16a and
CD32a/b compared to bivalent anti-Her2 antibodies.

[00417] The ability of the exemplary monovalent anti-Her2 antibodies to bind to FcyRs CD16a and
CD32a/b was examined using Surface Plasmon Resonance (SPR).

[00418] Surface Plasmon Resonance Analysis: Affinity of FcyRs to antibody Fc was measured by
SPR (surface Plasmon resonance) using a ProteOn XPR36 system from BIO-RAD. HER-2 in
buffer ( 10 mM Hepes pH 6.8) was immobilized on CMS35 chip through amine coupling until
3000 RU. Fc variants in an antibody format containing anti HER2 F(ab)2 were immobilized

93



WO 2013/166604 PCT/CA2013/050358

to the HER-2 surface to 300 RU. Running buffer and the surfactant was maintained at pH 6.8.

Purified analyte FcR was diluted in its running buffer and injected at a flow rate of 20-30 mul

/ min for 2 minutes, followed by dissociation for another 4 minutes. Five twofold dilutions of

each antibody beginning at 20 nM were analyzed in triplicate. Sensograms were fit globally to

a 1: 1 Langmuir binding model. All experiments were conducted at room temperature.
[00419] The results of the SPR binding studies are shown in Table 19.

Table 19: Binding capacity of monovalent anti-Her2 antibodies

FcyR Ruax Kp Kp
fold diff. (uM) fold diff. vs.
OA vs. FSA com. Herceptin
CD16aWT 1.5 48.9 1.0
CD16av158 | 1.7 9.38 1.0
CD32aWT 1.6 25.6 2.1V
CD32aR131 | 1.7 29.2 2.0%
CD32bWT 1.7 25.4 1.7V
CD32bY163 | 1.7 96.3 1.4%
CD64 1.8 2.6 1.0

The results in Table 19 indicate that OA1-Fab-Her2 displays a higher Rmax in binding to the FcyRs,
compared to the control FSA-Fab-Her2, due to the greater number of Fc regions available for binding
to the antigen (Her2) immobilized antibody. Moreover, OA1-Fab-Her2 displays a 1.4-2.0-fold
increased affinity for CD32.

Example 16: Preparation and expression of additional constructs

[00420] In addition to constructs 1 to 8 described as in Example 1, the following additional
monovalent anti-Her2 antibodies and controls were prepared and tested:
9. OAS5-Fab-Her2, a monovalent anti-Her2 antibody, where the Her2 binding domain is
a Fab on chain A, and the Fc region is a heterodimer having the mutations
T350V_L351Y_F405A Y407V in Chain A, and T350V_T366L_K392L T394W in Chain B;
the epitope of the antigen binding domain is domain 2 of Her2.
10. OAG-Fab-Her2, a monovalent anti-Her2 antibody, where the Her2 binding domain is
a Fab on chain B, and the Fc region is a heterodimer having the mutations
T350V_L351Y_F405A Y407V in Chain A, and T350V_T366L_K392L T394W in Chain B;
the epitope of the antigen binding domain is domain 2 of Her2.
11. FSA-Fab-Pert, a bivalent anti-Her2 antibody, where both Her2 binding domains are

pertuzumab in the Fab format, and the Fc region is a heterodimer having the mutations
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L351Y_S400E_F405A_ Y407V in Chain A, and T3661 N390R_K392M T394W in Chain B.
The epitope of the antigen binding domain is domain 2 of Her2.
[00421] These constructs were prepared and expressed according to the methods described in

Example 1.

Example 17: Purification of monovalent anti-Her2 antibodies OA5-Fab-Her2 and OA6-Fab-
Her2

[00422] These constructs were prepared and expressed according to the methods described in
Example 1. Figure 30A shows the purity of OA5-Fab-Her2 and OA6-Fab-Her2 post protein
A purification. Figure 30 B shows 5 heterodimer purity analysis by LC/MS which indicates
that both OA5-Fab-Her2 and OA6-Fab-Her2 can be purified to greater than 99% purity post
protein A and size exclusion chromatography. Heterodimer purity was performed according

to the methods described in Example 8.

Example 18: Monovalent anti-Her2 antibodies (Fabs) have a higher By, vs. FSA in JIMT-1
and BT-474 cells

[00423] The binding of exemplary monovalent anti-Her2 antibodies (OA5-Fab-Her2 and OA6-Fab-
Her2) was compared to that of the bivalent version of these anti-Her2 antibodies (FSA-Fab-
pert) in the Her2-expressing cell lines, JIMT-1 and BT-474. These cell lines are used in
xenograft models to test the efficacy of candidate anti-cancer therapeutics. The JIMT-1 cell
line expresses the Her2 receptor at the 2+ level, and is thus considered to express the receptor
with a medium density per cell. The BT-474 cell line is a herceptin-resistant cell line and
expresses the Her2 receptor at the 3+ level, and is thus considered to express the receptor with
a high density per cell. The monovalent antibodies tested in this example comprise an
antibody-binding region that is a Fab. The ability of these antibodies to bind to the surface of
these cells was determined by flow cytometry as described in Example 3, with the exception
that DMEM containing 10%FBS media was used for the culturing the JIMT-1 cells and the
BT-474 cells.

[00424] The results are depicted in Figure 25 A (JIMT-1 cells) and Figure 25 B (BT-474 cells), and
values for Kp and By, are shown in Tables 20 and 21 below.

Table 20: Binding data in JIMT-1 cells

Antibody Kp (nM) B..ax (MFI)
OA1-Fab- 7.39 7969

Her2

FSA-Fab- 2.87 5585

Her2

95



WO 2013/166604 PCT/CA2013/050358

OAS5-Fab- 4.96 9172
Her2
OA6-Fab- 5.01 9031
Her2
FSA-Fab-Pert 2.19 6271

[00425] The data shown in Figure 25 A and Table 20 show that the fold difference in Ky, for OA1-
Fab-Her2 vs. FSA-Fab-Her2 is 2.57 (increase), while the fold difference in B, for OA1-Fab-
Her2 vs. FSA-Fab-Her2 is 1.43 (increase). The fold difference in Ky, for OAS5-Fab-Her2 vs.
FSA-Fab-pert is 2.26 (increase), while the fold difference in B, for OA5-Fab-Her2 vs. FSA-
Fab-pert is 1.46 (increase).

Table 21: Binding data for BT-474 cells

Variant Kp (nM) Buax (MFI)
OA1-Fab-Her2 11.5 42033
FSA-Fab-Her2 1.81 27548
OA5-Fab-Her2 947 47072
OA6-Fab-Her2 8.20 44578
FSA-Fab-Pert 2.22 32295

[00426] The data shown in Figure 25B and Table 21 show that the fold difference in Ky, for OA1-
Fab-Her2 vs. FSA-Fab-Her2 is 6.35 (increase), while the fold difference in B, for OA1-Fab-
Her2 vs. FSA-Fab-Her2 is 1.52 (increase). The fold difference in Kp for OAS5-Fab-Her2 vs.
FSA-Fab-pert is 4.66 (increase), while the fold difference in B, for OA5-Fab-Her2 vs. FSA-
Fab-pert is 1.45 (increase).

[00427] In summary, in both cell types tested in this example the monovalent anti-Her2 antibodies
tested have a higher By, compared to the relevant bivalent control antibodies. These results
also indicate that the monovalent anti-Her2 antibodies based on pertuzumab (OA5-Fab-Her2

and OA6-Fab-Her2) have a higher B,,,, that those based on herceptin (OA1-Fab-Her2).

Example 19: Monovalent anti-Her2 antibodies inhibit growth of BT-474 cells

[00428] The ability of monovalent anti-Her2 antibodies to inhibit the growth of BT-474 cells and
JIMT-1 cells, grown in DMEM containing 10%FBS, was tested using the method described
in Example 9.

[00429] The results for BT-474 cells are shown in Figure 26A and B and the % maximum growth

inhibition for the antibodies tested is shown in Table 22.
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Table 22: Maximum growth inhibition

Variant % Max Growth Inhibition
Com. Heptn 46
Wt FSA Heptn 46
FSA-Fab-Her2 48
OA1-Fab-Her2 41
OA2-Fab-Her2 35
FSA-Fab-Pert 17
OA5-Fab-Her2 14
OAo-Fab-Her2 18

[00430] None of the antibodies tested (FSA-Fab-Her2, wt FSA Heptn, OA1-Fab-Her2, OA2-Fab-
Her2, OA5-Fab-Her2, OA6-Fab-Her2, FSA-Fab-pert, or commercial Herceptin™ were able
to inhibit the growth of JIMT-1 cells (data not shown).

Example 20: Monovalent anti-Her2 antibodies are internalized

[00431] The ability of exemplary monovalent anti-Her2 antibodies to be internalized by BT-474 cells
was determined using a “direct” method distinct from the “indirect” method used in Example
9.

[00432] The direct internalization method was followed according to the protocol detailed in
Schmidt, M. et al., Kinetics of anti-carcinoembryonic antigen antibody internalization: effects
of affinity, bivalency, and stability. Cancer Immunol Immunother (2008) 57:1879-1890.
Specifically, the antibodies were directly labeled using the AlexaFluor® 488 Protein Labeling
Kit (Invitrogen, cat. no. A10235), according to the manufacturer’s instructions.

[00433] For the internalization assay, 12 well plates were seeded with 1 x 10° cells / well and
incubated overnight at 37°C + 5% CO,. The following day, the labeled antibodies were added
at 10 and 200 nM in DMEM + 10% FBS and incubated 24 hours at 37°C + 5% CQO,. Under
dark conditions, media was aspirated and wells were washed 2 x 500 pL. PBS. To harvest
cells, cell dissociation buffer was added (250 uL) at 37°C. Cells were pelleted and
resuspended in 100 pL DMEM + 10% FBS without or with anti-Alexa Fluor 488, rabbit IgG
fraction (Molecular Probes, A11094, lot 1214711) at 50 pg/mL, and incubated on ice for 30
min. Prior to analysis 300 uL. DMEM + 10% FBS the samples filtered 4 ul propidium iodide
was added. Samples were analyzed using the LSRII flow cytometer.

[00434] The results are shown in Figure 27A and B. Figure 27A illustrates that both OA1-Fab-Her2
and OAS5-Fab-Her2 (at 200 nM) are capable on internalizing in BT-474 cells at a percentage
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that is comparable to the parent FSA antibody. In the case of OA5-Fab-Her2, higher total
internalization is seen with the OA (62%) compared to the it’s FSA, FSA-Fab-Pert (51%).
Figure 27B illustrates that both OA1-Fab-Her2 and OA5-Fab-Her2 (at 200 nM) are capable
on internalizing in JIMT-1 (herceptin resistant) cells at a percentage that is comparable to the
parent FSA antibody. In BT-474 and JIMT-1, OAS5-Fab-Her2, has a higher % internalization
compared to OA1-Fab-Her2.

Example 21: Monovalent anti-Her2 antibodies show increased ADCC in Her2 1+ cell line
(MCF7 cells)

[00435] In addition to the exemplary monovalent anti-Her2 antibody tested in (OA1-Fab-Her2), the
ability of additional monovalent anti-HER?2 antibodies OA4-scFv-BID2, OA5-Fab-Her2 and
OA6-Fab-Her2 to mediate ADCC compared to the relevant control FSA antibodies was tested.
Additional controls included the commercial Herceptin™ antibody, wt FSA Heptn and FSA-
Fab-Her2. ADCC activity was measured in the Her2 1+ cell line MCF7 according to the
protocol described in Examples 5 and 12.

[00436] The results are shown in Figures 21 C, D, and E. Figure 21 C shows a comparison of OA1-
Fab-Her2, OA4-scFv-BID2 and OAS5-Fab-Her2 in an ADCC assay in MCF-7 (Her2 1+) cells.
The results in Figure 21C show that treatment with OA1-Fab-Her2 mediates the greatest
maximum target cell lysis and that this maximum target cell lysis is greater than that of
Commercial Herceptin. Commercial Herceptin has ca. 18% less core fucose residues; the
absence of, or reduction in, core fucose is known to enhance in vitro target cell lysis (by
ADCC), compared to fucosylated antibodies (Suzuki E. et al. 2007, A non-fucosylated anti-
HER?2 antibody augments antibody-dependent cellular cytotoxicity in breast cancer patients
Clin Cancer Res. 13:1875-1882). Despite OA1-Fab-Her2 possessing a greater percentage of
fucosylated peptide sequences relative to Commercial Herceptin, it is able to mediate greater
target cell lysis. The results in Figure 21D compare the FSA anti-Her2 variants and show a
reduced maximum target cell lysis relative to the Commercial Herceptin. Comparing
Commercial Herceptin with FSA-Fab-Her2 (identical molecules with exception of differences
in fucosylation) illustrates the large effect imparted by the glycosylation. The results in Figure
21 E show the superior killing mediated by OA1-Fab-Her2 compared to the parent FSA
antibody, FSA-Fab-Her2, and compared to Commercial Herceptin. Of the three OA anti-Her2
antibodies, OA1-Fab-Her2 mediates the greatest % of target cell lysis in MCF-7 cells.

Example 22: Monovalent anti-Her?2 antibodies (scFvs) have a higher By, vs. FSA in
MALME-3M cells
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[00437] The binding of the exemplary monovalent anti-HER2 OA4-scFv-BID2 was compared to that
of the bivalent version of this anti-Her2 antibody FSA-scFv-BID2 in MALME-3M cells. The
assay was carried out by flow cytometry as described in Example 3. The results are shown in
Figure 28. The data indicates that OA4-scFv-BID2 displays superior binding to MALME-3M
cells compared to the FSA-scFv-BID2 antibody.

Example 23: Ability of monovalent antibody construct-ADC to kill cells

[00438] A monovalent antibody construct OA1-Fab-Her2 conjugated to a toxic drug molecule (OA-
Fab-MCC-DM1) was prepared as follows: Antibody-drug conjugates were prepared using or
N-succinimidyl-4-(N-maleimidomethyl)cyclohexane-1-carboxylate (SMCC) for thioether
linkage as described in Chari ef al. 1992, Immunoconjugates containing novel maytansinoids:
promising anti-cancer drugs. Cancer Res 1992; 52:127-31. The ability of this molecule
growth inhibit BT474 cells was tested using the method described in Example 9. The results
are shown in Figure 29 and indicate that following 72 h treatment, the OA1-Fab-Her2-MCC-
DMI resulted in 63% growth inhibition in BT-474 at 100 nM compared to 38% growth
inhibition with OA1-FSA-Her2. This data indicated that the OA-Fab-MCC-DM1 displays
superior growth inhibition compared to OA1-Fab-Her2.

Example 24: Determination of binding kinetics and affinity for an exemplary monovalent
antibody construct

The binding kinetics and affinity of OA2-Fab-Her2 for HER2 were determined by
SPR as follows using a ProteOn XPR36 system from BIO-RAD. Approximately 3300 RU
of anti-human IgG 25ug/ml was immobilized on a GLC chip using standard amine
coupling. Wt FSA Hceptn or OA2-Fab-Her2 (20ug/ml in PBST, 25ul/min) was captured on
the anti-human IgG immobilized chip to capture level of approximately 700 RU.
Recombinant human HER?2 was diluted in PBST at 60, 20, 6.66, 2.22, 0.74nM and injected
at a flow rate of 50 ul /min for 2 minutes, followed by dissociation for another 4 minutes.
HER2 dilutions were analyzed in triplicate. Sensograms were fit globally to a 1: 1

Langmuir binding model. All experiments were conducted at room temperature.
The results are shown in Table 23 below and provide measurements for k, (on-rate,
kinetic association rate), kg (off-rate, kinetic dissociation rate), and Kp (equilibrium

dissociation constant).

Table 23: Summary of binding kinetics and affinity for OA2-Fab-HER2 compared

to the corresponding monospecific bivalent antibody construct.
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Antibody k, (M-1s- ky(s-1) Ko n
1) M)
Wt FSA Average 3.91E+05 1.06E-04 2.83E-10 4
Hceptn
Stdev 77975.9 9.47E-06 8.38E-11

OA2-Fab- Average 3.13E+05 1.31E-04 4.35E-10 4
Her2

o Stdev 63489.5 9.67E-06 1.14E-10

These results indicate that the on-rate, off-rate, and equilibrium dissociation
constant for the exemplary monovalent antibody construct tested are comparable to that of
the corresponding monospecific bivalent antibody construct.

[00439] The reagents employed in the examples are commercially available or can be prepared using
commercially available instrumentation, methods, or reagents known in the art. The foregoing
examples illustrate various aspects of the invention and practice of the methods of the
invention. The examples are not intended to provide an exhaustive description of the many
different embodiments of the invention. Thus, although the forgoing invention has been
described in some detail by way of illustration and example for purposes of clarity of
understanding, those of ordinary skill in the art will realize readily that many changes and
modifications can be made thereto without departing from the spirit or scope of the appended
claims.

[00440] All publications, patents and patent applications mentioned in this specification are herein
incorporated by reference into the specification to the same extent as if each individual
publication, patent or patent application was specifically and individually indicated to be

incorporated herein by reference.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

A method of treating a low HER2-expressing cancer in a patient, comprising

administration of a monovalent antibody construct that binds to an extracellular domain

(ECD) of HER2 selected from the group consisting of ECD1, ECD2 and ECD4 of HER2,

the monovalent antibody construct comprising;:

(a) an antigen binding polypeptide construct which binds to the ECD of HER2; and

(b) adimeric Fc polypeptide construct comprising two monomeric Fc polypeptides
each comprising a CH3 domain, wherein one of the monomeric Fc polypeptides is
fused to the antigen binding polypeptide construct;

wherein the monovalent antibody construct displays higher maximum lysis of low HER2-

expressing cells by at least one of ADCC, ADCP and CDC compared to a corresponding

monospecific bivalent antibody construct that binds HER2.

Use of a monovalent antibody construct that binds to an extracellular domain (ECD) of

HER?2 selected from the group consisting of ECD1, ECD2 and ECD4 of HER2 in the

preparation of a medicament for treating a low HER2-expressing cancer in a patient, the

monovalent antibody construct comprising:

(a) an antigen binding polypeptide construct which binds to the ECD of HER2; and

(b) adimeric Fc polypeptide construct comprising two monomeric Fc polypeptides
each comprising a CH3 domain, wherein one of the monomeric Fc polypeptides is
fused to the antigen binding polypeptide construct;

wherein the monovalent antibody construct displays higher maximum lysis of low HER2-

expressing cells by at least one of ADCC, ADCP and CDC compared to a corresponding

monospecific bivalent antibody construct that binds HER2.

The method according to claim 1 or the use according to claim 2, wherein the low HER2-

expressing cancer is breast cancer.

The method or use according to claim 3, wherein the patient is partially responsive or not
responsive to treatment with one or more of trastuzumab, pertuzumab, T-DM1 and anti-

HER bivalent antibodies.

The method according to claim 1, 3 or 4 or the use according to any one of claims 2 to 4,

wherein the cancer is progesterone-negative or estrogen receptor-negative.
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10.

1l

12,

The method according to any one of claims 1 or 3 to 5 or the use according to any one of
claims 2 to 5, wherein the monovalent antibody construct is provided in addition to

another therapy for the treatment of cancer.

The method according to any one of claims 1 or 3 to 6 or the use according to any one of
claims 2 to 6, wherein the antigen binding polypeptide construct is a Fab, an scFv, an

sdAb, or a polypeptide domain capable of binding HER2.

The method according to any one of claims 1 or 3 to 7 or the use according to any one of
claims 2 to 7, wherein the antigen binding polypeptide construct is fused to the

monomeric Fc polypeptide by a linker.

The method according to any one of claims 1 or 3 to § or the use according to any one of
claims 2 to 8, wherein the dimeric Fc construct is a heterodimeric Fc construct

comprising a variant CH3 domain.

The method or use according to claim 9, wherein the variant CH3 domain comprises
amino acid mutations that promote the formation of a heterodimeric Fc with stability
comparable to a native homodimeric Fc region, and/or wherein the variant CH3 domain
has a melting temperature (Tm) of about 70°C or higher, 75°C or higher, or 80°C or
higher.

The method according to any one of claims 1 or 3 to 10 or the use according to any one
of claims 2 to 10, wherein the dimeric Fc polypeptide construct further comprises a
variant CH2 domain comprising amino acid modifications to promote selective binding

of Fcgamma receptors.

The method according to any one of claims 1 or 3 to 11 or the use according to any one

of claims 2 to 11, wherein:

(i) one monomeric Fc polypeptide comprises the mutations
T350V_L351Y _F405A Y407V and the other monomeric Fc polypeptide
comprises the mutations T350V_T366L K392L T394W;

(1)) one monomeric Fc polypeptide comprises the mutations
T350V_T366L K392M T394W and the other monomeric Fc polypeptide
comprises the mutations T350V_1351Y F405A Y407V;
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13.

14.

15.

(iii)) one monomeric Fc polypeptide comprises the mutations L351Y F405A Y407V
and the other monomeric Fc polypeptide comprises the mutations

T366L_K392M T394W:;

(iv) one monomeric Fc polypeptide comprises the mutations L351Y F405A Y407V
and the other monomeric Fc polypeptide comprises the mutations

T366L_K392L T394W; or

(v) one monomeric Fc polypeptide comprises the mutations
L351Y_S400E F405A Y407V and the other monomeric Fc polypeptide comprises
the mutations T3661 N390R K392M T394W.

The method according to any one of claims 1 or 3 to 12 or the use according to any one
of claims 2 to 12, wherein the monovalent antibody construct binds FcRn and displays a
higher volume of distribution (Vss) compared to the corresponding monospecific bivalent

antibody construct.

The method according to any one of claims 1 or 3 to 13 or the use according to any one
of claims 2 to 13, wherein the monovalent antibody construct is a glycosylated
monovalent antibody construct or a glycoengineered afucosylated monovalent antibody

construct.

The method or use according to claim 14, wherein the antibody construct is produced in

stable mammalian cells by a method comprising:
(a) transfecting at least one stable mammalian cell with:

(1) afirst DNA sequence encoding a first heavy chain polypeptide comprising a

heavy chain variable domain and a first Fc domain polypeptide;

(i1) asecond DNA sequence encoding a second heavy chain polypeptide
comprising a second Fc domain polypeptide, wherein the second heavy chain

polypeptide is devoid of a variable domain; and

(ii1) a third DNA sequence encoding a light chain polypeptide comprising a light
chain variable domain,
such that the first DNA sequence, the second DNA sequence and the third DNA

sequences are transfected in the mammalian cell in a pre-determined ratio; and
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17.

(b)

translating the first DNA sequence, the second DNA sequence, and the third DNA
sequence in the at least one mammalian cell such that the heavy and light chain
polypeptides are expressed as the desired glycosylated monovalent asymmetric

antibody in the at least one stable mammalian cell.

The method or use according to claim 15, wherein the mammalian cell is selected from

the group consisting of a VERO, HelLa, HEK, NSO, Chinese Hamster Ovary
(CHO), W138, BHK, COS-7, Caco-2 and MDCK cell, and subclasses and variants
thereof.

The method according to any one of claims 1 or 3 to 16 or the use according to any one

of claims 2 to 16, wherein the monovalent antibody construct comprises:

(a)

(b)

(c)

(d)

a light chain polypeptide comprising the final protein product sequence as set forth
in SEQ ID NO: 14, without the signal peptide sequence;

a first heavy chain polypeptide comprising the final protein product sequence as set
forth in SEQ ID NO: 12 without the signal peptide sequence; and

a second heavy chain polypeptide comprising the final protein product sequence as
set forth in SEQ ID NO: 16 without the signal peptide sequence;

a light chain polypeptide comprising the final protein product sequence as set forth
in SEQ ID NO: 20, without the signal peptide sequence;

a first heavy chain polypeptide comprising the final protein product sequence as set
forth in SEQ ID NO: 18 without the signal peptide sequence; and

a second heavy chain polypeptide comprising the final protein product sequence as
set forth in SEQ ID NO: 22 without the signal peptide sequence;

a light chain polypeptide comprising the final protein product sequence as set forth
in SEQ ID NO: 44, without the signal peptide sequence;

a first heavy chain polypeptide comprising the final protein product sequence as set
forth in SEQ ID NO: 40, without the signal peptide sequence; and

a second heavy chain polypeptide comprising the final protein product sequence as
set forth in SEQ ID NO: 42, without the signal peptide sequence;

a light chain polypeptide comprising the final protein product sequence as set forth
in SEQ ID NO: 50, without the signal peptide sequence;

a first heavy chain polypeptide comprising the final protein product sequence as set

forth in SEQ ID NO: 46, without the signal peptide sequence; and
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18.

a second heavy chain polypeptide comprising the final protein product sequence as
set forth in SEQ ID NO: 48, without the signal peptide sequence; or

(e) afirst polypeptide comprising the final protein product sequence as set forth in
SEQ ID NO: 36, without the signal peptide sequence; and
a second polypeptide comprising the final protein product sequence as set forth in

SEQ ID NO: 38, without the signal peptide sequence.

The method according to any one of claims 1 or 3 to 17 or the use according to any one
of claims 2 to 17, wherein the monovalent antibody construct is conjugated to one or

more drug molecules.
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Figure 4A

Figure 4B

Figure 4C
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Figure 5
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Figure 6
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Figure 7A.
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Figure 8B-Figure 8D
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Figure 9A
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Figure 10
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Figure 11A-11C
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Figure 13
FSA-scFv-Her2

A.

DNA sequence — Chain A
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGACATCCAGATGACCCAGTCTCCATCCTCCCTG
TCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGACGTTAACACC
GCTGTAGCTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCTGCA
TCCTTTTTGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTCGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGCAT
TACACTACCCCACCCACTTTCGGCCAAGGGACCAAAGTGGAGATCAAAGGTGGTTCTGGT
GGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGAAGTGCAGCTG
GTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGCGGGTCCCTGAGACTCTCCTGTGCAGCC
TCTGGATTCAACATTAAAGATACTTATATCCACTGGGTCCGGCAAGCTCCAGGGAAGGGC
CTGGAGTGGGTCGCACGTATTTATCCCACAAATGGTTACACACGGTATGCGGACTCTGTG
AAGGGCCGATTCACCATCTCCGCAGACACTTCCAAGAACACCGCGTATCTGCAAATGAAC
AGTCTGAGAGCTGAGGACACGGCCGTTTATTACTGTTCAAGATGGGGCGGAGACGGTTTC
TACGCTATGGACTACTGGGGCCAAGGGACCCTGGTCACCGTCTCCTCAGCCGCCGAGCCC
AAGAGCAGCGATAAGACCCACACCTGCCCTCCCTGTCCAGCTCCAGAACTGCTGGGAGGA
CCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAAGACACTCTGATGATTTCCAGGACTCCC
GAGGTGACCTGCGTGGTGGTGGACGTGTCTCACGAGGACCCCGAAGTGAAGTTCAACTGG
TACGTGGATGGCGTGGAAGTGCATAATGCTAAGACAAAACCAAGAGAGGAACAGTACAAC
TCCACTTATCGCGTCGTGAGCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGGAAG
GAGTATAAGTGCAAAGTCAGTAATAAGGCCCTGCCTGCTCCAATCGAAAAAACCATCTCT
AAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTGTACACATACCCACCCAGCAGAGACGAA
CTGACCAAGAACCAGGTGTCCCTGACATGTCTGGTGAAAGGCTTCTATCCTAGTGATATT
GCTGTGGAGTGGGAATCAAATGGACAGCCAGAGAACAATTACAAGACCACACCTCCAGTG
CTGGACGAGGATGGCAGCTTCGCCCTGGTGTCCAAGCTGACAGTGGATAAATCTCGATGG
CAGCAGGGGAACGTGTTTAGTTGTTCAGTGATGCATGAAGCCCTGCACAATCATTACACT
CAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGAGGATCC

B.

Amino acid sequence- Chain A
EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPPTFGQGTKVEIKGGSGGG
SGGGSGGGSGGGSGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTY IHWVRQAPGKGLEWVARIYPTNGY
TRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSAAEPKSSD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTYPPSRDELTKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDEDGSFALVSKLTVDKSRWQOQGNVFSCSVMHEALHN
HYTQKSLSLSPGK*GS

C.

DNA sequence - Chain B
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGACATCCAGATGACCCAGTCTCCATCCTCCCTG
TCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGACGTTAACACC
GCTGTAGCTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCTGCA
TCCTTTTTGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTCGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGCAT
TACACTACCCCACCCACTTTCGGCCAAGGGACCAAAGTGGAGATCAAAGGTGGTTCTGGT
GGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGAAGTGCAGCTG
GTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGCGGGTCCCTGAGACTCTCCTGTGCAGCC
TCTGGATTCAACATTAAAGATACTTATATCCACTGGGTCCGGCAAGCTCCAGGGAAGGGC
CTGGAGTGGGTCGCACGTATTTATCCCACAAATGGTTACACACGGTATGCGGACTCTGTG
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AAGGGCCGATTCACCATCTCCGCAGACACTTCCAAGAACACCGCGTATCTGCAAATGAAC
AGTCTGAGAGCTGAGGACACGGCCGTTTATTACTGTTCAAGATGGGGCGGAGACGGTTTC
TACGCTATGGACTACTGGGGCCAAGGGACCCTGGTCACCGTCTCCTCAGCCGCCGAGCCC
AAGAGCAGCGATAAGACCCACACCTGCCCTCCCTGTCCAGCTCCAGAACTGCTGGGAGGA
CCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAAGACACTCTGATGATTTCCAGGACTCCC
GAGGTGACCTGCGTGGTGGTGGACGTGTCTCACGAGGACCCCGAAGTGAAGTTCAACTGG
TACGTGGATGGCGTGGAAGTGCATAATGCTAAGACAAAACCAAGAGAGGAACAGTACAAC
TCCACTTATCGCGTCGTGAGCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGGAAG
GAGTATAAGTGCAAAGTCAGTAATAAGGCCCTGCCTGCTCCAATCGAAAAAACCATCTCT
AAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTGTACACACTGCCACCCAGCAGAGACGAA
CTGACCAAGAACCAGGTGTCCCTGATCTGTCTGGTGAAAGGCTTCTATCCTAGTGATATT
GCTGTGGAGTGGGAATCAAATGGACAGCCAGAGAACAGATACATGACCTGGCCTCCAGTG
CTGGACAGCGATGGCAGCTTCTTCCTGTATTCCAAGCTGACAGTGGATAAATCTCGATGG
CAGCAGGGGAACGTGTTTAGTTGTTCAGTGATGCATGAAGCCCTGCACAATCATTACACT
CAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGAGGATCC

D.

Amino acid sequence - Chain B
EFATMAVMAPRTLVLLLSGALALTQTWAGDIOMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHYTTPPTFGQGTKVEIKGGSGGG
SGGGSGGGSGGGSGEVQLVESGGGLVOPGGSLRLSCAASGFNIKDTY IHWVRQAPGKGLEWVARIYPTNGY
TRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGOGTLVTVSSAAEPKSSD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQV
SLICLVKGFYPSDIAVEWESNGOQPENRYMTWPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHN
HYTQKSLSLSPGK*GS
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Figure 14

OA3-scFv-Her2

A.

DNA sequence — Chain A
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGACATCCAGATGACCCAGTCTCCATCCTCCCTG
TCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGACGTTAACACC
GCTGTAGCTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCTGCA
TCCTTTTTGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTCGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGCAT
TACACTACCCCACCCACTTTCGGCCAAGGGACCAAAGTGGAGATCAAAGGTGGTTCTGGT
GGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGGTGGTTCTGGTGAAGTGCAGCTG
GTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGCGGGTCCCTGAGACTCTCCTGTGCAGCC
TCTGGATTCAACATTAAAGATACTTATATCCACTGGGTCCGGCAAGCTCCAGGGAAGGGC
CTGGAGTGGGTCGCACGTATTTATCCCACAAATGGTTACACACGGTATGCGGACTCTGTG
AAGGGCCGATTCACCATCTCCGCAGACACTTCCAAGAACACCGCGTATCTGCAAATGAAC
AGTCTGAGAGCTGAGGACACGGCCGTTTATTACTGTTCAAGATGGGGCGGAGACGGTTTC
TACGCTATGGACTACTGGGGCCAAGGGACCCTGGTCACCGTCTCCTCAGCCGCCGAGCCC
AAGAGCAGCGATAAGACCCACACCTGCCCTCCCTGTCCAGCTCCAGAACTGCTGGGAGGA
CCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAAGACACTCTGATGATTTCCAGGACTCCC
GAGGTGACCTGCGTGGTGGTGGACGTGTCTCACGAGGACCCCGAAGTGAAGTTCAACTGG
TACGTGGATGGCGTGGAAGTGCATAATGCTAAGACAAAACCAAGAGAGGAACAGTACAAC
TCCACTTATCGCGTCGTGAGCGTGCTGACCGTGCTGCACCAGGACTGGCTGAACGGGAAG
GAGTATAAGTGCAAAGTCAGTAATAAGGCCCTGCCTGCTCCAATCGAAAAAACCATCTCT
AAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTGTACACATACCCACCCAGCAGAGACGAA
CTGACCAAGAACCAGGTGTCCCTGACATGTCTGGTGAAAGGCTTCTATCCTAGTGATATT
GCTGTGGAGTGGGAATCAAATGGACAGCCAGAGAACAATTACAAGACCACACCTCCAGTG
CTGGACGAGGATGGCAGCTTCGCCCTGGTGTCCAAGCTGACAGTGGATAAATCTCGATGG
CAGCAGGGGAACGTGTTTAGTTGTTCAGTGATGCATGAAGCCCTGCACAATCATTACACT
CAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGAGGATCC

B.

Amino Acid Sequence - Chain A

EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQOHYTTPPTFGQGTKVEIKGGSGGG
SGGGSGGGSGGGSGEVQLVESGGGLVOPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGY
TRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSAAEPKSSD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTYPPSRDELTRKNQV
SLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDEDGSFALVSKLTVDKSRWQOGNVFSCSVMHEALHN
HYTQKSLSLSPGK*GS

C.

DNA sequence - Chain B
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGAGCCCAAGAGCAGCGATAAGACCCACACCTGC
CCTCCCTGTCCAGCTCCAGAACTGCTGGGAGGACCTAGCGTGTTCCTGTTTCCCCCTAAG
CCAAAAGACACTCTGATGATTTCCAGGACTCCCGAGGTGACCTGCGTGGTGGTGGACGTG
TCTCACGAGGACCCCGAAGTGAAGTTCAACTGGTACGTGGATGGCGTGGAAGTGCATAAT
GCTAAGACAAAACCAAGAGAGGAACAGTACAACTCCACTTATCGCGTCGTGAGCGTGCTG
ACCGTGCTGCACCAGGACTGGCTGAACGGGAAGGAGTATAAGTGCAAAGTCAGTAATAAG
GCCCTGCCTGCTCCAATCGAAAAAACCATCTCTAAGGCCAAAGGCCAGCCAAGGGAGCCC
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CAGGTGTACACACTGCCACCCAGCAGAGACGAACTGACCAAGAACCAGGTGTCCCTGATC
TGTCTGGTGAAAGGCTTCTATCCTAGTGATATTGCTGTGGAGTGGGAATCAAATGGACAG
CCAGAGAACAGATACATGACCTGGCCTCCAGTGCTGGACAGCGATGGCAGCTTCTTCCTG
TATTCCAAGCTGACAGTGGATAAATCTCGATGGCAGCAGGGGAACGTGTTTAGTTGTTCA
GTGATGCATGAAGCCCTGCACAATCATTACACTCAGAAGAGCCTGTCCCTGTCTCCCGGC
AAATGAGGATCC

D.

Amino Acid Sequence - Chain B
EFATMAVMAPRTLVLLLSGALALTQTWAGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKAL
PAPIERTISKAKGQPREPQVYTLPPSRDELTKNQVSLICLVKGFYPSDIAVEWESNGOQPENRYMTWPPVLD
SDGSFFLYSKLTVDKSRWOOGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS
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Figure 15
OA1-Fab-Her2

A.

DNA sequence — Chain A
GAATTCGCCACCATGGCCGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTGAGTGGGGCA
CTGGCTCTGACACAGACATGGGCCGGGGAAGTCCAGCTGGTCGAAAGCGGAGGAGGACTG
GTGCAGCCAGGAGGGTCTCTGCGACTGAGTTGCGCCGCTTCAGGCTTCAACATCAAGGAC
ACCTACATTCACTGGGTGCGCCAGGCTCCTGGAAAAGGCCTGGAGTGGGTGGCACGAATC
TATCCAACCAATGGATACACACGGTATGCCGACAGCGTGAAGGGCCGGTTCACCATTAGC
GCAGATACTTCCAAAAACACCGCCTACCTGCAGATGAACAGCCTGCGAGCCGAAGATACC
GCTGTGTACTATTGCAGTCGGTGGGGAGGCGACGGCTTCTACGCTATGGATTATTGGGGG
CAGGGAACACTGGTCACTGTGAGCTCCGCATCTACTAAGGGGCCTAGTGTGTTTCCACTG
GCCCCCTCTAGTAAATCCACATCTGGGGGAACTGCAGCCCTGGGATGTCTGGTGAAGGAC
TATTTCCCAGAGCCCGTCACAGTGAGTTGGAACTCAGGCGCCCTGACTTCCGGGGTCCAT
ACCTTTCCTGCTGTGCTGCAGTCAAGCGGCCTGTACTCTCTGTCCTCTGTGGTCACAGTG
CCAAGTTCAAGCCTGGGGACCCAGACATATATCTGCAACGTGAATCACAAGCCAAGCAAT
ACTAAAGTCGACAAGAAAGTGGAACCCAAGAGCTGTGATAAAACTCATACCTGCCCACCT
TGTCCTGCACCAGAGCTGCTGGGAGGACCATCCGTGTTCCTGTTTCCACCCAAGCCTAAA
GACACCCTGATGATTTCCAGGACCCCAGAAGTCACATGCGTGGTCGTGGACGTGTCTCAC
GAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATGGCGTCGAGGTGCATAATGCCAAG
ACAAAACCCAGGGAGGAACAGTACAACTCAACATATCGCGTCGTGAGCGTCCTGACTGTG
CTGCACCAGGACTGGCTGAACGGCAAGGAGTATAAGTGCAAAGTGAGCAATAAGGCTCTG
CCCGCACCTATCGAGAAAACCATTAGCAAGGCTAAAGGGCAGCCTAGAGAACCACAGGTC
TACGTGCTGCCTCCAAGCAGGGACGAGCTGACAAAGAACCAGGTCTCCCTGCTGTGTCTG
GTGAAAGGGTTCTATCCCAGTGATATCGCAGTGGAGTGGGAATCAAATGGACAGCCTGAA
AACAATTACCTGACCTGGCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTATTCC
AAGCTGACAGTGGATAAATCTCGGTGGCAGCAGGGCAACGTCTTTAGTTGTTCAGTGATG
CATGAGGCCCTGCACAATCATTACACCCAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGA
GGATCC

B.

Amino acid sequence — Chain A
EFATMAVMAPRTLVLLLSGALALTQTWAGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEW
VARIYPTNGYTRYADSVKGRFTISADTSKNTAYLQOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQ
TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQV
YVYPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK*GS

C.

DNA sequence - Light Chain
GAATTCGCCACTATGGCCGTGATGGCACCTAGAACCCTGGTCCTGCTGCTGTCCGGGGCA
CTGGCACTGACTCAGACTTGGGCTGGGGATATTCAGATGACCCAGTCCCCTAGCTCCCTG
TCCGCTTCTGTGGGCGACAGGGTCACTATCACCTGCCGCGCATCTCAGGATGTGAACACC
GCAGTCGCCTGGTACCAGCAGAAGCCTGGGAAAGCTCCAAAGCTGCTGATCTACAGTGCA
TCATTCCTGTATTCAGGAGTGCCCAGCCGGTTTAGCGGCAGCAGATCTGGCACCGACTTC
ACACTGACTATCTCTAGTCTGCAGCCTGAGGATTTTGCCACATACTATTGCCAGCAGCAC
TATACCACACCCCCTACTTTCGGCCAGGGGACCAAAGTGGAGATCAAGCGAACTGTGGCC
GCTCCAAGTGTCTTCATTTTTCCACCCAGCGACGAACAGCTGAAATCCGGCACAGCTTCT
GTGGTCTGTCTGCTGAACAACTTCTACCCCAGAGAGGCCAAAGTGCAGTGGAAGGTCGAT
AACGCTCTGCAGAGTGGCAACAGCCAGGAGAGCGTGACAGAACAGGACTCCAAAGATTCT
ACTTATAGTCTGTCAAGCACCCTGACACTGAGCAAGGCAGACTACGAAAAGCATAAAGTG
TATGCCTGTGAGGTGACCCATCAGGGGCTGTCTTCTCCCGTGACCAAGTCTTTCAACCGA
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D.

Amino acid sequence — Light chain
EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPPTFGOGTKVEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC*GS

E.

DNA sequence - Chain B
GAATTCGCCACCATGGCTGTGATGGCTCCACGCACCCTGGTCCTGCTGCTGTCCGGGGCA
CTGGCACTGACTCAGACTTGGGCTGGGGAACCTAAAAGCAGCGACAAGACCCACACATGC
CCCCCTTGTCCAGCTCCAGAACTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAG
CCCAAAGATACACTGATGATCAGCCGAACTCCCGAGGTCACCTGCGTGGTCGTGGACGTG
TCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGACGGCGTCGAAGTGCATAAT
GCAAAGACTAAACCACGGGAGGAACAGTACAACTCTACATATAGAGTCGTGAGTGTCCTG
ACTGTGCTGCATCAGGATTGGCTGAACGGCAAAGAGTATAAGTGCAAAGTGTCTAATAAG
GCCCTGCCTGCTCCAATCGAGAAAACTATTAGTAAGGCAAAAGGGCAGCCCAGGGAACCT
CAGGTCTACGTGCTGCCTCCAAGTCGCGACGAGCTGACCAAGAACCAGGTCTCACTGCTG
TGTCTGGTGAAAGGATTCTATCCTTCCGATATTGCCGTGGAGTGGGAATCTAATGGCCAG
CCAGAGAACAATTACCTGACCTGGCCCCCTGTGCTGGACAGCGATGGGTCCTTCTTTCTG
TATTCAAAGCTGACAGTGGACAAAAGCAGATGGCAGCAGGGAAACGTCTTTAGCTGTTCC
GTGATGCACGAAGCCCTGCACAATCATTACACCCAGAAGTCTCTGAGTCTGTCACCTGGC
AAATGAGGATCC

F.

Amino acid sequence — Chain B
EFATMAVMAPRTLVLLLSGALALTQTWAGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTWPPVLD
SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS
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Figure 16
OA2-Fab-Her2

A.

DNA sequence Chain A
GAATTCGCCACCATGGCCGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTGAGTGGGGCA
CTGGCTCTGACACAGACATGGGCCGGGGAAGTCCAGCTGGTCGAAAGCGGAGGAGGACTG
GTGCAGCCAGGAGGGTCTCTGCGACTGAGTTGCGCCGCTTCAGGCTTCAACATCAAGGAC
ACCTACATTCACTGGGTGCGCCAGGCTCCTGGAAAAGGCCTGGAGTGGGTGGCACGAATC
TATCCAACCAATGGATACACACGGTATGCCGACAGCGTGAAGGGCCGGTTCACCATTAGC
GCAGATACTTCCAAAAACACCGCCTACCTGCAGATGAACAGCCTGCGAGCCGAAGATACC
GCTGTGTACTATTGCAGTCGGTGGGGAGGCGACGGCTTCTACGCTATGGATTATTGGGGG
CAGGGAACACTGGTCACTGTGAGCTCCGCATCTACTAAGGGGCCTAGTGTGTTTCCACTG
GCCCCCTCTAGTAAATCCACATCTGGGGGAACTGCAGCCCTGGGATGTCTGGTGAAGGAC
TATTTCCCAGAGCCCGTCACAGTGAGTTGGAACTCAGGCGCCCTGACTTCCGGGGTCCAT
ACCTTTCCTGCTGTGCTGCAGTCAAGCGGCCTGTACTCTCTGTCCTCTGTGGTCACAGTG
CCAAGTTCAAGCCTGGGGACCCAGACATATATCTGCAACGTGAATCACAAGCCAAGCAAT
ACTAAAGTCGACAAGAAAGTGGAACCCAAGAGCTGTGATAAAACTCATACCTGCCCACCT
TGTCCTGCACCAGAGCTGCTGGGAGGACCATCCGTGTTCCTGTTTCCACCCAAGCCTAAA
GACACCCTGATGATTTCCAGGACCCCAGAAGTCACATGCGTGGTCGTGGACGTGTCTCAC
GAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATGGCGTCGAGGTGCATAATGCCAAG
ACAAAACCCAGGGAGGAACAGTACAACTCAACATATCGCGTCGTGAGCGTCCTGACTGTG
CTGCACCAGGACTGGCTGAACGGCAAGGAGTATAAGTGCAAAGTGAGCAATAAGGCTCTG
CCCGCACCTATCGAGAAAACCATTAGCAAGGCTAAAGGGCAGCCTAGAGAACCACAGGTC
TACGTGCTGCCTCCAAGCAGGGACGAGCTGACAAAGAACCAGGTCTCCCTGCTGTGTCTG
GTGAAAGGGTTCTATCCCAGTGATATCGCAGTGGAGTGGGAATCAAATGGACAGCCTGAA
AACAATTACCTGACCTGGCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTATTCC
AAGCTGACAGTGGATAAATCTCGGTGGCAGCAGGGCAACGTCTTTAGTTGTTCAGTGATG
CATGAGGCCCTGCACAATCATTACACCCAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGA
GGATCC

B.

Amino acid sequence
EFATMAVMAPRTLVLLLSGALALTQTWAGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPG
KGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTW
PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS

C.

DNA sequence Light chain
GAATTCGCCACTATGGCCGTGATGGCACCTAGAACCCTGGTCCTGCTGCTGTCCGGGGCA
CTGGCACTGACTCAGACTTGGGCTGGGGATATTCAGATGACCCAGTCCCCTAGCTCCCTG
TCCGCTTCTGTGGGCGACAGGGTCACTATCACCTGCCGCGCATCTCAGGATGTGAACACC
GCAGTCGCCTGGTACCAGCAGAAGCCTGGGAAAGCTCCAAAGCTGCTGATCTACAGTGCA
TCATTCCTGTATTCAGGAGTGCCCAGCCGGTTTAGCGGCAGCAGATCTGGCACCGACTTC
ACACTGACTATCTCTAGTCTGCAGCCTGAGGATTTTGCCACATACTATTGCCAGCAGCAC
TATACCACACCCCCTACTTTCGGCCAGGGGACCAAAGTGGAGATCAAGCGAACTGTGGCC
GCTCCAAGTGTCTTCATTTTTCCACCCAGCGACGAACAGCTGAAATCCGGCACAGCTTCT
GTGGTCTGTCTGCTGAACAACTTCTACCCCAGAGAGGCCAAAGTGCAGTGGAAGGTCGAT
AACGCTCTGCAGAGTGGCAACAGCCAGGAGAGCGTGACAGAACAGGACTCCAAAGATTCT
ACTTATAGTCTGTCAAGCACCCTGACACTGAGCAAGGCAGACTACGAAAAGCATAAAGTG
TATGCCTGTGAGGTGACCCATCAGGGGCTGTCTTCTCCCGTGACCAAGTCTTTCAACCGA
GGCGAATGTTGAGGATCC
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D.

Amino acid sequence
EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC*GS

E.

DNA sequence Chain B
GAATTCGCCACCATGGCCGTGATGGCACCTAGAACCCTGGTCCTGCTGCTGAGCGGGGCA
CTGGCACTGACACAGACTTGGGCTGGGGAACCTAAGAGCAGCGACAAGACTCACACCTGC
CCACCTTGTCCAGCACCAGAACTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAG
CCCAAAGATACCCTGATGATCAGCCGAACACCCGAAGTGACTTGCGTGGTCGTGGACGTG
TCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGACGGCGTCGAAGTGCATAAT
GCTAAGACAAAACCACGGGAGGAACAGTACAACTCTACTTATAGAGTCGTGAGTGTCCTG
ACCGTGCTGCATCAGGATTGGCTGAACGGCAAAGAGTATAAGTGCAAAGTGTCTAATAAG
GCCCTGCCTGCTCCAATCGAGAAAACCATTAGTAAGGCTAAAGGGCAGCCCAGGGAACCT
CAGGTCTACGTGTATCCTCCAAGTCGCGACGAGCTGACCAAGAACCAGGTCTCACTGACA
TGTCTGGTGAAAGGATTTTACCCTTCCGATATTGCAGTGGAGTGGGAATCTAATGGCCAG
CCAGAGAACAATTATAAGACCACACCCCCTGTGCTGGACAGCGATGGGTCCTTCGCACTG
GTCTCAAAGCTGACAGTGGACAAAAGCAGATGGCAGCAGGGAAACGTCTTTAGCTGTTCC
GTGATGCACGAAGCCCTGCACAATCATTACACTCAGAAGTCTCTGAGTCTGTCACCTGGC
AAATGAGGATCC

F.

Amino acid sequence
EFATMAVMAPRTLVLLLSGALALTQTWAGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD
SDGSFALVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS
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Figure 17
Wt FSA Hcptn

A.

DNA sequence - Heavy chain
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGAGGTGCAGCTGGTGGAAAGCGGAGGAGGACTG
GTGCAGCCAGGAGGATCTCTGCGACTGAGTTGCGCCGCTTCAGGATTCAACATCAAGGAC
ACCTACATTCACTGGGTGCGACAGGCTCCAGGAAAAGGACTGGAGTGGGTGGCTCGAATC
TATCCCACTAATGGATACACCCGGTATGCCGACTCCGTGAAGGGGAGGTTTACTATTAGC
GCCGATACATCCAAAAACACTGCTTACCTGCAGATGAACAGCCTGCGAGCCGAAGATACC
GCTGTGTACTATTGCAGTCGATGGGGAGGAGACGGATTCTACGCTATGGATTATTGGGGA
CAGGGGACCCTGGTGACAGTGAGCTCCGCCTCTACCAAGGGCCCCAGTGTGTTTCCCCTG
GCTCCTTCTAGTAAATCCACCTCTGGAGGGACAGCCGCTCTGGGATGTCTGGTGAAGGAC
TATTTCCCCGAGCCTGTGACCGTGAGTTGGAACTCAGGCGCCCTGACAAGCGGAGTGCAC
ACTTTTCCTGCTGTGCTGCAGTCAAGCGGGCTGTACTCCCTGTCCTCTGTGGTGACAGTG
CCAAGTTCAAGCCTGGGCACACAGACTTATATCTGCAACGTGAATCATAAGCCCTCAAAT
ACAAAAGTGGACAAGAAAGTGGAGCCCAAGAGCTGTGATAAGACCCACACCTGCCCTCCC
TGTCCAGCTCCAGAACTGCTGGGAGGACCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAA
GACACTCTGATGATTTCCAGGACTCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCTCAC
GAGGACCCCGAAGTGAAGTTCAACTGGTACGTGGATGGCGTGGAAGTGCATAATGCTAAG
ACAAAACCAAGAGAGGAACAGTACAACTCCACTTATCGCGTCGTGAGCGTGCTGACCGTG
CTGCACCAGGACTGGCTGAACGGGAAGGAGTATAAGTGCAAAGTCAGTAATAAGGCCCTG
CCTGCTCCAATCGAAAAAACCATCTCTAAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTG
TACACACTGCCACCCAGCAGAGACGAACTGACCAAGAACCAGGTGTCCCTGACATGTCTG
GTGAAAGGCTTCTATCCTAGTGATATTGCTGTGGAGTGGGAATCAAATGGACAGCCAGAG
AACAATTACAAGACCACACCTCCAGTGCTGGACAGCGATGGCAGCTTCTTCCTGTATTCC
AAGCTGACAGTGGATAAATCTCGATGGCAGCAGGGGAACGTGTTTAGTTGTTCAGTGATG
CATGAAGCCCTGCACAATCATTACACTCAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGA
GGATCC

B.

Amino acid sequence — Heavy Chain
EFATMAVMAPRTLVLLLSGALALTQTWAGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPG
KGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKALPAPIEKTISKAKGOPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWQOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS

C.

DNA sequence - Light chain
GAATTCGCCACTATGGCTGTGATGGCCCCTAGGACCCTGGTGCTGCTGCTGTCCGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGACATCCAGATGACCCAGTCTCCATCCTCCCTG
TCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGACGTTAACACC
GCTGTAGCTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCTGCA
TCCTTTTTGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTCGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGCAT
TACACTACCCCACCCACTTTCGGCCAAGGGACCAAAGTGGAGATCAAACGAACTGTGGCT
GCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCT
GTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAAGAGAGTGTCACAGAGCAGGACAGCAAGGACAGC
ACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGG
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GGAGAGTGTTGAGGATCC

D.

Amino acid sequence
EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC*GS
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Figure 18
FSA-Fab-Her2

A.

DNA sequence - Chain A Heavy
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGAGGTGCAGCTGGTGGAAAGCGGAGGAGGACTG
GTGCAGCCAGGAGGATCTCTGCGACTGAGTTGCGCCGCTTCAGGATTCAACATCAAGGAC
ACCTACATTCACTGGGTGCGACAGGCTCCAGGAAAAGGACTGGAGTGGGTGGCTCGAATC
TATCCCACTAATGGATACACCCGGTATGCCGACTCCGTGAAGGGGAGGTTTACTATTAGC
GCCGATACATCCAAAAACACTGCTTACCTGCAGATGAACAGCCTGCGAGCCGAAGATACC
GCTGTGTACTATTGCAGTCGATGGGGAGGAGACGGATTCTACGCTATGGATTATTGGGGA
CAGGGGACCCTGGTGACAGTGAGCTCCGCCTCTACCAAGGGCCCCAGTGTGTTTCCCCTG
GCTCCTTCTAGTAAATCCACCTCTGGAGGGACAGCCGCTCTGGGATGTCTGGTGAAGGAC
TATTTCCCCGAGCCTGTGACCGTGAGTTGGAACTCAGGCGCCCTGACAAGCGGAGTGCAC
ACTTTTCCTGCTGTGCTGCAGTCAAGCGGGCTGTACTCCCTGTCCTCTGTGGTGACAGTG
CCAAGTTCAAGCCTGGGCACACAGACTTATATCTGCAACGTGAATCATAAGCCCTCAAAT
ACAAAAGTGGACAAGAAAGTGGAGCCCAAGAGCTGTGATAAGACCCACACCTGCCCTCCC
TGTCCAGCTCCAGAACTGCTGGGAGGACCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAA
GACACTCTGATGATTTCCAGGACTCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCTCAC
GAGGACCCCGAAGTGAAGTTCAACTGGTACGTGGATGGCGTGGAAGTGCATAATGCTAAG
ACAAAACCAAGAGAGGAACAGTACAACTCCACTTATCGCGTCGTGAGCGTGCTGACCGTG
CTGCACCAGGACTGGCTGAACGGGAAGGAGTATAAGTGCAAAGTCAGTAATAAGGCCCTG
CCTGCTCCAATCGAAAAAACCATCTCTAAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTG
TACGTGTACCCACCCAGCAGAGACGAACTGACCAAGAACCAGGTGTCCCTGACATGTCTG
GTGAAAGGCTTCTATCCTAGTGATATTGCTGTGGAGTGGGAATCAAATGGACAGCCAGAG
AACAATTACAAGACCACACCTCCAGTGCTGGACAGCGATGGCAGCTTCGCCCTGGTGTCC
AAGCTGACAGTGGATAAATCTCGATGGCAGCAGGGGAACGTGTTTAGTTGTTCAGTGATG
CATGAAGCCCTGCACAATCATTACACTCAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGA
GGATCC

B.

Amino acid sequence - Chain A Heavy
EFATMAVMAPRTLVLLLSGALALTQTWAGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPG
KGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFALVSKLTVDKSRWQOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS

C.

DNA sequence - Light chain
GAATTCGCCACTATGGCTGTGATGGCCCCTAGGACCCTGGTGCTGCTGCTGTCCGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGACATCCAGATGACCCAGTCTCCATCCTCCCTG
TCTGCATCTGTAGGAGACAGAGTCACCATCACTTGCCGGGCAAGTCAGGACGTTAACACC
GCTGTAGCTTGGTATCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATTCTGCA
TCCTTTTTGTACAGTGGGGTCCCATCAAGGTTCAGTGGCAGTCGATCTGGGACAGATTTC
ACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCAACAGCAT
TACACTACCCCACCCACTTTCGGCCAAGGGACCAAAGTGGAGATCAAACGAACTGTGGCT
GCACCATCTGTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCT
GTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAAGAGAGTGTCACAGAGCAGGACAGCAAGGACAGC
ACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTC
TACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGG
GGAGAGTGTTGAGGATCC
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D.

Amino acid sequence — Light Chain
EFATMAVMAPRTLVLLLSGALALTQTWAGDIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGK
APKLLIYSASFLYSGVPSRFSGSRSGTDFTLTISSLOPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAP
SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA
DYEKHKVYACEVTHQGLSSPVTKSFNRGEC*GS

E.

DNA sequence - Chain B Heavy
GAATTCGCCACCATGGCCGTGATGGCTCCTAGAACCCTGGTGCTGCTGCTGTCTGGAGCT
CTGGCTCTGACTCAGACCTGGGCTGGAGAGGTGCAGCTGGTGGAAAGCGGAGGAGGACTG
GTGCAGCCAGGAGGATCTCTGCGACTGAGTTGCGCCGCTTCAGGATTCAACATCAAGGAC
ACCTACATTCACTGGGTGCGACAGGCTCCAGGAAAAGGACTGGAGTGGGTGGCTCGAATC
TATCCCACTAATGGATACACCCGGTATGCCGACTCCGTGAAGGGGAGGTTTACTATTAGC
GCCGATACATCCAAAAACACTGCTTACCTGCAGATGAACAGCCTGCGAGCCGAAGATACC
GCTGTGTACTATTGCAGTCGATGGGGAGGAGACGGATTCTACGCTATGGATTATTGGGGA
CAGGGGACCCTGGTGACAGTGAGCTCCGCCTCTACCAAGGGCCCCAGTGTGTTTCCCCTG
GCTCCTTCTAGTAAATCCACCTCTGGAGGGACAGCCGCTCTGGGATGTCTGGTGAAGGAC
TATTTCCCCGAGCCTGTGACCGTGAGTTGGAACTCAGGCGCCCTGACAAGCGGAGTGCAC
ACTTTTCCTGCTGTGCTGCAGTCAAGCGGGCTGTACTCCCTGTCCTCTGTGGTGACAGTG
CCAAGTTCAAGCCTGGGCACACAGACTTATATCTGCAACGTGAATCATAAGCCCTCAAAT
ACAAAAGTGGACAAGAAAGTGGAGCCCAAGAGCTGTGATAAGACCCACACCTGCCCTCCC
TGTCCAGCTCCAGAACTGCTGGGAGGACCTAGCGTGTTCCTGTTTCCCCCTAAGCCAAAA
GACACTCTGATGATTTCCAGGACTCCCGAGGTGACCTGCGTGGTGGTGGACGTGTCTCAC
GAGGACCCCGAAGTGAAGTTCAACTGGTACGTGGATGGCGTGGAAGTGCATAATGCTAAG
ACAAAACCAAGAGAGGAACAGTACAACTCCACTTATCGCGTCGTGAGCGTGCTGACCGTG
CTGCACCAGGACTGGCTGAACGGGAAGGAGTATAAGTGCAAAGTCAGTAATAAGGCCCTG
CCTGCTCCAATCGAAAAAACCATCTCTAAGGCCAAAGGCCAGCCAAGGGAGCCCCAGGTG
TACGTGCTGCCACCCAGCAGAGACGAACTGACCAAGAACCAGGTGTCCCTGCTGTGTCTG
GTGAAAGGCTTCTATCCTAGTGATATTGCTGTGGAGTGGGAATCAAATGGACAGCCAGAG
AACAATTACCTGACCTGGCCTCCAGTGCTGGACAGCGATGGCAGCTTCTTCCTGTATTCC
AAGCTGACAGTGGATAAATCTCGATGGCAGCAGGGGAACGTGTTTAGTTGTTCAGTGATG
CATGAAGCCCTGCACAATCATTACACTCAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGA
GGATCC

F.

Amino acid sequence - Chain B Heavy
EFATMAVMAPRTLVLLLSGALALTQTWAGEVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPG
KGLEWVARIYPTNGYTRYADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQG
TLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQOSSGLYS
LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKV
SNKALPAPIEKTISKAKGOPREPQVYVLPPSRDELTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTW
PPVLDSDGSFFLYSKLTVDKSRWQOQOGNVFSCSVMHEALHNHYTQKSLSLSPGK*GS
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Figure 19
FSA-scFv-BID2

A.

DNA sequence - Chain A and B
GAATTCGCCACCATGGCTGTGATGGCTCCTAGAACACTGGTCCTGCTGCTGTCCGGEGCA
CTGGCACTGACTCAGACTTGGGCCGEGCAGGTCCAGCTGGTGCAGAGCGGGGCAGAGETC
AAGAAACCCGGAGAAAGTCTGAAGATCTCATGCAAAGGGAGTGGATACTCATTCACCAGC
TATTGGATTGCCTGGCETGAGGCAGATGCCTGGCAAGCGGCTGGAATACATEGGCCTGATC
TATCCAGGGGACAGCGATACAAAATACTCCCCCTCTTTCCAGGGCCAGGTCACAATTTCC
GTGGACAAGAGTGTCTCAACTGCTTATCTGCAGTGGAGCTCCCTCGAAACCTAGCGATTCC
GCAGTGTACTTTTGTGCCAGGCACGACGTCGGETATTGCACAGATCGCACTTGTGCAAAG
TGGCCAGAGTGGCTGGGACTCTGGGCACAGGCAACCCTGETCACAGTGTCTAGTGGAGGA
GGAGGCTCAAGCGGAGGAGGCTCTGCAGCAGGAGGETCTCAGAGTGTGCTGACTCAGCCA
CCTTCAGTCAGCGCAGCTCCTGCACAGAAGGTGACCATCTCCTGCTCTGGCAGCTCTAGT
AACATTGGCAACAATTACGTGAGCTGGTATCAGCAGCTGCCTGECACCGCCCCAAAGCTG
CTGATCTACGACCACACAAATCGGCCCGCTGGEETCCCTGATAGATTCAGTGGGTCAARA
AGCGGAACCTCCGCTTCTCTGGCAATTAGCEGCTTTCGCTCCGAGGACGAAGCTGATTAC
TATTGTGCATCTTGGGACTACACACTGAGTGGCTGGETGTTCGGAGGCGGCACTAAGCTG
ACCGTGCTGGGGGCAGCCGAACCAAAGTCAAGCGATAAAACTCATACCTGCCCACCATGT
CCTGCACCAGAGCTGCTGGGAGGACCTTCCGTGTTCCTGTTTCCTCCAAAGCCAAAAGAC
ACCCTGATGATCAGCCGAACACCAGAAGTGACTTGCGTGGTCGTGGACGTCTCCCACGAG
GACCCCGAAGTGAAGTTTAACTGGTACGTGGATGGCGTCGAGGTGCATAATGCCAAGACC
AAACCCCGAGAGGAACAGTACAACTCAACTTATCGGGTCGTGAGCGTCCTGACCGTGCTG
CACCAGGACTGGCTGAACGGGAAAGAGTATAAGTGCAAAGTGTCTAATAAGGCCCTGCCC
GCTCCTATCGAGAAAACAATTAGCAAGGCCAAAGGCCAGCCAAGAGAACCCCAGGTGTAC
ACTCTGCCCCCTTCTAGGGACGAGCTGACCAAGAACCAGGTGAGCCTGACATGTCTGGTC
AAAGGATTCTATCCCAGTGATATTGCTGTGGAGTGGGAATCCAATGGCCAGCCTGAAAAC
AATTACAAGACCACACCACCCGTGCTGGACTCCGATGGATCTTTCTTTCTGTATTCCAAG
CTGACTGTGGATAAATCTCGGTGGCAGCAGGGCAACGTGTTTAGTTGTTCAGTCATGCAT
GAGGCCCTGCACAATCATTACACACAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGAGGA
TCC

B.

Amino acid sequence — Chain A and B
EFATMAVMAPRTLVLLLSGALALTOTWAGQOVOLVOSGAEVKKPGESLKISCKGSGYSFTSYWIAWVROMPG
KGLEYMGLIYPGDSDTKYSPSFQOGOVTISVDKSVSTAYLOWSSLKPSDSAVYFCAREDVGYCTDRTCAKWE
EWLGVWGOGTLVTVSSGGGGSSGGGSGGGGS0SVLTOPPSVSAAPGORVTISCEGSSSNIGNNYVEWYQOL,
PGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTRKLTVLG
AAEPKSSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGQOPREPOVYTLPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVFSCS
VMHEALHNHYTOKSLSLSPGK*GS
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Figure 20
OAA4-scFv-BID2

A.

DNA sequence — Chain A
GAATTCGCCACCATGGCCGTGATGGCACCTAGAACACTGGTCCTGCTGCTGAGCGGAGCC
CTGGCACTGACACAGACTTGGGCCGGACAGGTCCAGCTGGTGCAGAGCGGGGCAGAGETC
AAGAAACCCGGAGAAAGTCTGAAGATCTCATGCAAAGGGAGTGGATACTCATTCACCAGC
TATTGGATTGCCTGGCETGAGGCAGATGCCTGGCAAGCGGCTGGAATACATEGGCCTGATC
TATCCAGGGGACAGCGATACAAAATACTCCCCCTCTTTCCAGGGCCAGGTCACAATTTCC
GTGGACAAGAGTGTCTCAACTGCCTATCTGCAGTGGAGCTCCCTCGAAACCTAGCGATTCC
GCAGTGTACTTTTGTGCCAGGCACGACGTCGGETATTGCACAGATCGCACTTGTGCTAAG
TGGCCAGAGTGGCTGGGACTCTGGGCACAGGCAACCCTGETCACAGTGTCTAGTGGAGGA
GGAGGCTCAAGCGGAGGAGGCTCTGCAGCAGGAGGETCTCAGAGTGTGCTGACTCAGCCA
CCTTCAGTCAGCGCAGCTCCTGCACAGAAGGTGACCATCTCCTGCTCTGGCAGCTCTAGT
AACATTGGCAACAATTACGTGAGCTGGTATCAGCAGCTGCCTGECACCGCCCCAAAGCTG
CTGATCTACGACCACACAAATCGGCCCGCTGGEETCCCTGATAGATTCAGTGGGTCAARA
AGCGGAACCTCCGCTTCTCTGGCAATTAGCEGCTTTCGCTCCGAGGACGAAGCTGATTAC
TATTGTGCATCTTGGGACTACACACTGAGTGGCTGGETGTTCGGAGGCGGCACTAAGCTG
ACCGTGCTGGGGGCAGCCGAACCAAAGTCAAGCGATAAAACTCATACCTGCCCACCATGT
CCTGCACCAGAGCTGCTGGGAGGACCTTCCGTGTTCCTGTTTCCTCCAAAGCCAAAAGAC
ACCCTGATGATCAGCCGAACACCAGAAGTGACTTGCGTGGTCGTGGACGTCTCCCACGAG
GACCCCGAAGTGAAGTTTAACTGGTACGTGGATGGCGTCGAGGTGCATAATGCCAAGACC
AAACCCCGAGAGGAACAGTACAACTCAACTTATCGGGTCGTGAGCGTCCTGACCGTGCTG
CACCAGGACTGGCTGAACGGGAAAGAGTATAAGTGCAAAGTGTCTAATAAGGCCCTGCCC
GCTCCTATCGAGAAAACAATTAGCAAGGCAAAAGGCCAGCCAAGAGAACCCCAGGTGTAC
ACTTATCCCCCTTCTAGGGACGAGCTGACCAAGAACCAGGTGAGCCTGACATGTCTGGTC
AAAGGATTTTACCCCAGTGATATTGCTGTGGAGTGGGAATCCAATGGCCAGCCTGAAAAC
AATTATAAGACCACACCACCCGTGCTGGACTCCGATGGATCTTTCGCTCTGGTGTCCAAG
CTGACTGTCGATAAATCTCGGTGGCAGCAGGGCAACGTGTTTAGTTGTTCAGTCATGCAT
GAGGCACTGCACAATCATTACACACAGAAGAGCCTGTCCCTGTCTCCCGGCAAATGAGGA
TCC

B.

Amino acid sequence — Chain A
EFATMAVMAPRTLVLLLSGALALTQTWAGQOVOLVOSGAEVRKKPGESLKISCKGSCYSFTSYWIAWVROMPG
KGLEYMGLIYPGDSDTKYSPSFQGOVTISVDKSVSTAYLOWSSLKPSDSAVYFCARHDVGYCTDRTCARKWE
EWLGVWGQOGTLVTVSSGGGGSSCGGSGGEESOSVLTOPPSVSAAPGORVTISCSGSSSNIGNNYVSWYQQL
PGTAPKLLIYDHTNRPAGVPDRFSGSKSGTSASLAISGFRSEDEADYYCASWDYTLSGWVFGGGTRLTVLG
AAEPKSSDRTHTCPPCPAPELLGGPSVFLFPPRKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYRKCKVSNKALPAPIERTISKAKGQPREPQVYTYPPSR
DELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYRTTPPVLDSDGSFALVSKLTVDKSRWOQGNVFSCS
VMHEALHNHYTOKSLSLSPGK*GS

C.

DNA sequence — Chain B
GAATTCGCTACAATGGCCGTGATGGCACCCCGAACACTGETCCTGCTGCTGAGCGGCGCA
CTGGCACTGACACAGACTTGGGCTGGAGAACCTAAGAGCTCCGACAAAACCCACACATGC
CCCCCTTETCCAGCTCCAGAACTGCTGGCAGGACCATCCGTGTTCCTGTTTCCACCCAAG
CCCAAAGATACACTGATGATCTCTCGAACTCCCGAGETCACCTGCGTGGTCETGGACETC
AGTCACGAGGACCCCGAAGTCAAGTTCAACTGGETACGTGGACGGECGTCGAAGTGCATAAT
GCAAAGACTAAACCACGGGAGGAACAGTACAACTCAACATATAGAGTCGTGAGCETCCTG
ACTGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGTATAAGTGCAAAGTGAGCAATAAG
GCCCTGCCTGCTCCAATCGAGAAAACCATTAGCAAGGCAAAAGGGCAGCCCAGGGAACCT
CAGGTGTACACCCTGCCTCCAAGCCGCGACGAGC TGACAAAGAACCAGGTCTCCCTGCTG
TGTCTGGTGAAAGGATTCTATCCTAGTGATATTGCCCTGCAGTGGGAATCAAATGGCCAG
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CCAGAGAACAATTACATGACTTGGCCCCCTGTGCTGGACTCTGATGGGAGTTTCTTTCTG
TATTCCAAGCTGACCGTGGACAAATCTAGATGGCAGCAGGGAAACGTCTTTTCTTGTAGT
GTGATGCACGAAGCCCTGCACAATCATTACACACAGAAGTCACTGAGCCTGTCCCCTGGC
AAATGAGGATCC

D.

Amino acid sequence — Chain B
EFATMAVMAPRTLVLLLSGALALTQTWAGEPKSSDKTHTCPPCPAPELLGGPSVFLFPPRKPRKDTLMISRTP
EVTCVVVDVSHEDPEVKFNWYVDGVEVHENAKTKPREEQYNSTYRVVSVLTVLEHQDWLNGKEYKCKVSNKAL
PAPIEKTISKAKGQOPREPQVYTLPPSRDELTRNQVSLLCLVKGFYPSDIAVEWESNGQPENNYMTWEPVLD
SDGSFFLYSKLTVDKSRWOOGNVFSCSVMHEALHNHYTORKSLSLSPGK*GS
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Figure 21
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Figure 21 (Cont'd)
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Figure 21 (cont'd)
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Figure 22
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Figure 23
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Figure 25
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Figure 26
A
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Figure 27
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Figure 28
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Figure 29
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Figure 30
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OAG6-Fab-
Her2-C 99.5 0.5 0.0 0.0 0.0
FSA-Fab-
Her2-A 95.1 0.0 25 1.1 1.3
FSA-Fab-
Her2-B 95.2 0.0 24 1.1 1.3
FSA-Fab-
Her2-C 92.2 3.8 29 0.6 0.5
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Figure 31
OAS5-Fab-Her2

A.
DNA Sequence — Chain A
GAATTCGCCACAATGGCTGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTGTCCG

GGGCT
CTGGCTCTGACTCAGACCTGGECCGGGGAAGTGCAGCTGGTCCGAATCTGGAGGAG
GACTG
GTGCAGCCAGGAGGGTCCCTGCGCCTCTCTTCCCCCGCTAGTGGCTTCACTTTTA
CCGAC
TACACCATGGATTGGGTGCGACAGGCACCTGGARAAGGGCCTGGAGTGGGETCGCCG
ATGTG
ARACCCAARTAGCGGAGGCTCCATCTACAACCAGCGGTTCAAGGGCCGGTTCACC
CTGTCA
GTGGACCGGAGCAAAAACACCCTGTATCTGCAGATGAATAGCCTGCGAGCCGAAG
ATACT
GCTGTGTACTATTGCGCCCGGAATCTGGGGCCCTCCTTCTACTTTGACTATTGGG
GGCAG
GGAACTCTGGTCACCGTGAGCTCCGCCTCCACCAAGGCGACCTTCTGTGTTCCCAC
TGGCT
CCCTCTAGTAAATCCACATCTCGGGGGAACTGCAGCCCTGGGCTGTCTGGTGAAGG
ACTAC
TTCCCAGAGCCCGTCACAGTGTCTTGGAACAGTGGCGCTCTGACTTCTGGGGTCC
ACACC
TTTCCTGCAGTGCTGCAGTCAAGCGGGCTGTACAGCCTGTCCTCTGTGGTCACCG
TGCCA
AGTTCAAGCCTGGGAACACAGACTTATATCTGCAACGTGAATCACAAGCCATCCA
ATACA
AAAGTCGACAAGAAAGTGGAACCCAAGTCTTGTGATAAAACCCATACATGCCCCC
CTTGT
CCTGCACCAGAGCTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAGCCTA
AAGAT
ACACTGATGATTAGTAGGACCCCAGAAGTCACATGCGTGGTCGTGGACGTGAGCC
ACGAG
GACCCCGAAGTCAAGTTTAACTGGTACGTGGACGGCGTCGAGGTGCATAATGCCA
AGACT
AARCCCAGGGAGGAACAGTACAACAGTACCTATCGCGTCGTGTCAGTCCTGACAG
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TGCTG
CATCAGGATTGGCTGAACGGGAAAGAGTATAAGTGCAAAGTGAGCAATAAGGCTC
TGCCC
GCACCTATCGAGAAAACAATTTCCAAGGCAARAAGGACAGCCTAGAGAACCACAGG
TGTAC
GTGTATCCTCCATCAAGGGATGAGCTGACAAAGAACCAGGTCAGCCTGACTTGTC
TGGTG
AAAGGATTCTATCCCTCTGACATTIGCTGTGGAGTGGGAARAGTAATGGCCAGCCTG
AGAAC
AATTACAAGACCACACCCCCTGTGCTGGACTCAGATGGCAGCTTCGCGCTGGTGA
GCAAG
CTGACCGTCGACARATCCCGGTGGCAGCAGGGGAATGTGTTTAGTTGTTCAGTCA
TGCAC
GAGGCACTGCACAACCATTACACCCAGAAGTCACTGTCACTGTCACCAGGGTGAG
GATCC

B
Amino Acid Sequence — Chain A

EFATMAVMAPRTLVLLLSGA
LALTOTWAGEVQLVESGGGL
VOPGGSLRLSCAASGFTETD
YTMDWVRQAPGKGLEWVADV
NPNSGGSIYNQRFKGRFETLS
VDRSKNTLYLOMNSLRAEDT
AVYYCARNLGPSEFYFDYWGQO
GTLVIVSSASTRKGPSVEFPLA
PSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHT
FPAVLOSSGLYSLSSVVTVP
SSSLGTOTYICNVNHKPSNT
KVDKRVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKD
TIMISRTPEVICVVVDVSHE
DPEVKENWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVY
VYPPSRDELTKNOQVSLTCLV
KGFYPSDIAVEWESNGOPEN
NYKTTPPVLDSDGSFALVSK
LTVDKSRWOQOGNVESCSVMH
EALHNHYTOKSLSLSPG*GS
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C

DNA Sequence - Chain B
GAATTCGCCACCATGGCTGTGATGGCTCCACGCACCCTGGETCCTGCTGCTGTCCG
GGGCA
CTGGCACTGACTCAGACTTGGGCTGGGGAACCTAAAAGCAGCGACAAGACCCALCA
CATGC
CCCCCTTGTCCAGCTCCAGAACTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCAC
CCAAG
CCCAAAGATACACTGATGATCAGCCGAACTCCCGAGGTCACCTGCGTGGTCGTGG
ACGTG
TCCCACGAGGACCCCGAAGTCARAGTTCAACTGGTACGTGGACGGCGTCGAAGTGC
ATAAT
GCAAAGACTARAACCACGGGAGGAACAGTACAACTCTACATATAGAGTCGTGAGTG
TCCTG
ACTGTGCTGCATCAGGATTGGCTGAACGGCARAGAGTATAAGTGCARAGTGTCTA
ATARAG
GCCCTGCCTGCTCCAATCGAGAARACTATTAGTAAGGCAAARAGGGCAGCCCAGGG
AACCT
CAGGTCTACGTGCTGCCTCCAAGTCGCGACGAGCTGACCAAGAACCAGGTCTCAC
TGCTG
TGTCTGGTGAAAGGATTCTATCCTTCCGATATTGCCGETGGAGTGGGAATCTAATG
GCCAG
CCAGAGAACAATTACCTGACCTGGCCCCCTGTGCTGGACAGCGATGGEGETCCTTCT
TTCTG
TATTCARAGCTGACAGTGGACARRAGCAGATGGCAGCAGGGAAACGTCTTTAGCT
GTTCC
GTGATGCACGAAGCCCTGCACAATCATTACACCCAGAAGTCTCTGAGTCTGTCAC
CTGGC

AAATGAGGATCC

D

Amino Acid Seguence — Chain B
EFATMAVMAPRTLVLLLSGA
LALTOQTWAGEPKSSDKTHTC
PPCPAPELLGGPSVFLFPPK
PEKDTLMISRTPEVTCVVVDV
SHEDPEVKEFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVL
TVLHODWILNGKEYKCKVSNK
ALPAPIEKTISKAKGOPREP
QVYVLPPSRDELTKNQVSLL
CLVEKGFYPSDIAVEWESNGQ
PENNYLTWPPVLDSDGSFFL
YSKLTVDKSRWQQGNVESCS
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VMHEALHNHYTQKSLSLSPG
K*GS

E
DNA Seguence - Light Chain

GAATTCGCCACAATGGCTGTGATGGCACCTAGAACACTGGTCCTGCTGCTGAGCG
GGGCA
CTGGCACTGACACAGACTTGCGGCCGGGGATATTCAGATGACCCAGTCCCCAAGLCT
CCCTG
AGTGCCTCAGTGGGCCGACCGAGTCACCATCACATGCAAGGCTTCCCAGGATGTGT
CTATT
GGAGTCGCATGGTACCAGCAGAAGCCAGGCARAAGCACCCAAGCTGCTGATCTATA
GCGCC
TCCTACCGGTATACCGGCGTGCCCTCTAGATTCTCTGGCAGTGGGTCAGGAACAG
ACTTT
ACTCTGACCATCTCTAGTCTGCAGCCTGAGCGATTTCGCTACCTACTATTGCCAGC
AGTAC
TATATCTACCCATATACCTTTGGCCAGGGGACARAAAGTGGAGATCAAGAGGACTG
TGGCC
GCTCCCTCCGTCTTCATTTTTCCCCCTTCTGACGAACAGCTGAAAAGTGGCACAG
CCAGC
GIGGTCTGTCTGCTGAACAATTTCTACCCTCGCGAAGCCAAAGTGCAGTGGAAGG
TCGAT
AACGCTCTGCAGAGCGGCAACAGCCAGGAGTCTGTGACTGAACAGGACAGTAAAG
ATTCA
ACCTATAGCCTGTCAAGCACACTGACTCTGAGCAAGGCAGACTACGAGAAGCACA
AAGTG

TATGCCTGCGAAGTCACACAT CAGGGGCTGTCCTCTCCTGTGACTAAGAGCTTT
AACAGA

GGAGAGTGTTGAGGATCC

F
Amino Acid Sequence - Light chain

EFATMAVMAPRTILVLLLSGA
LALTOTWAGDIOMTQSPSSL
SASVGDRVTITCKASQDVST
GVAWYQOKPGKAPKLLIYSA
SYRYTGVPSRESGSGSGTDE
TLTISSLOPEDFATYYCQOQY
YIYPYTFGQGTKVEIKRTVA
APSVEFIFPPSDEQLKSGTAS
VVCLLNNEFYPREAKVQOWKVD
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NALOSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKV
YACEVTHOQGLSSPVTKSFNR
GEC*GS

Figure 32
OA6-Fab-Her2

A.

DNA Sequence — Chain A
GAATTCGCCACCATGGCCGTGATGGCACCTAGAACCCTGGTCCTGCTGCTGAGCG
GGGCA
CTGGCACTGACACAGACTTGGGCTGGGGAACCTARGAGCAGCGACAAGACTCACA
CCTGC
CCACCTTGTCCAGCACCAGAACTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCAC
CCAAG
CCCAAAGATACCCTGATGATCAGCCGAACACCCGAAGTGACTTGCGTGGTCGTGG
ACGTG
TCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGACGGCGTCGAAGTGC
ATAAT
GCTAAGACAAAACCACGGGAGGAACAGTACAACTCTACTTATAGAGTCGTGAGTG
TCCTG
ACCGTGCTGCATCAGGATTGGCTGAACGGCAARAGAGTATAAGTGCAAAGTGTCTA
ATAAG
GCCCTGCCTGCTCCAATCGAGAAARCCATTAGTAAGGCTARAGGGCAGCCCAGGG
AACCT
CAGGTCTACGTGTATCCTCCAAGTCGCGACGAGCTGACCAAGAACCAGGTCTCAC
TGACA
TGTCTGGTGAAAGGATTTTACCCTTCCGATATTGCAGTGGAGTGGGAATCTAATG
GCCAG
CCAGAGAACAATTATAAGACCACACCCCCTGTGCTGGACAGCGATGGGETCCTTCG
CACTG
GTCTCAAAGCTGACAGTGGACAARAAGCAGATGGCAGCAGGGAAACGTCTTTAGCT
GTTCC
GTGATGCACGAAGCCCTGCACAATCATTACACTCAGAAGTCTCTGAGTCTGTCAC
CTGGC

AAATGAGGATCC

B.

Protein Sequence — Chain A
EFATMAVMAPRTLVLLLSGA
LALTQTWAGEPKSSDKTHTC
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PPCPAPELLGGPSVFLEFPPK
PKDTLMISRTPEVTCVVVDV
SHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVL
TVLHODWLNGKEYKCKVSNK
ALPAPIEKTISKAKGQPREP
QVYVYPPSRDELTKNQVSLT
CLVKGEFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFAL
VSKLTVDKSRWQOGNVESCS
VMHEALHNHYTQKSLSLSPG
K*GS

C.
DNA Sequence — Chain B

GAATTCGCCACAATGGCTGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTETCCG
GGGCT
CTGGCTCTGACTCAGACCTGGECCGGGGAAGTGCAGCTGGTCCGAATCTGGAGGAG
GACTG
GTGCAGCCAGGAGGGTCCCTGCGCCTCTCTTCCCCCGCTAGTGGCTTCACTTTTA
CCGAC
TACACCATGGATTGGGTGCGACAGGCACCTGGAAAGGGCCTGCGAGTGGGTCGCCG
ATGTG
AACCCAAATAGCGGAGGCTCCATCTACAACCAGCGGTTCAAGGGCCGGTTCACCC
TGTCA
GTGGACCGGAGCAAAAACACCCTGTATCTGCAGATGAATAGCCTGCGAGCCGAAG
ATACT
GCTGTGTACTATTGCGCCCGGAATCTGGGGCCCTCCTTCTACTTTGACTATTGGG
GGCAG
GGAACTCTGGTCACCGTGAGCTCCGCCTCCACCAAGGCGACCTTCTGTGTTCCCAC
TGGCT
CCCTCTAGTAAATCCACATCTCGGGGGAACTGCAGCCCTGGGCTGTCTGGTGAAGG
ACTAC
TTCCCAGAGCCCGTCACAGTGTCTTGGAACAGTGGCGCTCTGACTTCTGGGGTCC
ACACC
TTTCCTGCAGTGCTGCAGTCAAGCGGGCTGTACAGCCTGTCCTCTGTGGTCACCG
TGCCA
AGTTCAAGCCTGGGAACACAGACTTATATCTGCAACGTGAATCACAAGCCATCCA
ATACA
AAAGTCGACAAGAAAGTGGAACCCAAGTCTTGTGATAAAACCCATACATGCCCCC
CTTGT
CCTGCACCAGAGCTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAGCCTA
AAGAT
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ACACTGATGATTAGTAGGACCCCAGAAGTCACATGCCTGCTCGTGGACGTGAGCC
ACGAG
GACCCCGAAGTCAAGTTTAACTGGTACGTGGACCGCGTCGAGGTGCATAATGCCA
AGACT
AARACCCAGGGAGGAACAGTACAACAGTACCTATCGCGTCCTGTCAGTCCTGACAG
TGCTG
CATCAGGATTGGCTGAACGGGARAAGAGTATAAGTGCAAAGTGAGCAATAAGGCTC
TGCCC
GCACCTATCGAGAAAACAATTTCCAAGGCAARAGGACAGCCTAGAGAACCACAGG
TGTAC
GTGCTGCCTCCATCAAGGGATGAGCTGACAAAGAACCAGGTCAGCCTGCTGTGTC
TGGTG
AAAGGATTCTATCCCTCTGACATTIGCTGTGGAGTGGGAARAGTAATGGCCAGCCTG
AGAAC
AATTACCTGACCTGGCCCCCTGTGCTGGACTCAGATGGCAGCTTCTTTCTGTATA
GCAAG
CTGACCGTCGACARATCCCGGTGGCAGCAGGGGAATGTGTTTAGTTGTTCAGTC
ATGCAC
GAGGCACTGCACAACCATTACACCCAGAAGTCACTGTCACTGTCACCAGGGTGAG
GATCC

D
Protein Sequence — Chain B

EFATMAVMAPRTLVLLLSGA
LALTOTWAGEVQLVESGGGL
VOPGGSLRLSCAASGFTETD
YTMDWVROAPGKGLEWVADV
NPNSGGSIYNQRFKGRFETLS
VDRSKNTLYLOMNSLRAEDT
AVYYCARNLGPSFEFYFDYWGQ
GTLVIVSSASTRGPSVEPLA
PSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHT
FPAVLOSSGLYSLSSVVTVP
SSSLGTOTYICNVNHKPSNT
KVDKRVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKD
TIMISRTPEVITCVVVDVSHE
DPEVKENWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVY
VLPPSRDELTKNOVSLLCLV
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KGEFYPSDIAVEWESNGOPEN
NYLTWPPVLDSDGSFFLYSK
LTVDKSRWOQOGNVESCSVMH
EALHNHYTOKSLSLSPG*GS

E.
DNA Sequence — Light Chain

GAATTCGCCACAATGGCTGTGATGGCACCTAGAACACTGGTCCTGCTGCTGAGCG
GGGCA
CTGGCACTGACACAGACTTGCGGCCGGGGATATTCAGATGACCCAGTCCCCAAGLCT
CCCTG
AGTGCCTCAGTGGGCCGACCGAGTCACCATCACATGCAAGGCTTCCCAGGATGTGT
CTATT
GGAGTCGCATGGTACCAGCAGAAGCCAGGCARAAGCACCCAAGCTGCTGATCTATA
GCGCC
TCCTACCGGTATACCGGCGTGCCCTCTAGATTCTCTGGCAGTGGGTCAGGAACAG
ACTTT
ACTCTGACCATCTCTAGTCTGCAGCCTGAGCGATTTCGCTACCTACTATTGCCAGC
AGTAC
TATATCTACCCATATACCTTTGGCCAGGGGACAAAAGTGGAGATCAAGAGGACTG
TGGCC
GCTCCCTCCGTCTTCATTTTTCCCCCTTCTGACGAACAGCTGAAAAGTGGCACAG
CCAGC
GIGGTCTGTCTGCTGAACAATTTCTACCCTCGCGAAGCCAAAGTGCAGTGGAAGG
TCGAT
AACGCTCTGCAGAGCGGCAACAGCCAGCGAGCTCTGTGACTGAACAGGACAGTAAAG
ATTCA
ACCTATAGCCTGTCAAGCACACTGACTCTGAGCAAGGCAGACTACGAGAAGCACA
AAGTG
TATGCCTGCGAAGTCACACATCAGGGGCTGTCCTCTCCTGTGACTAAGAGCTTTA
ACAGA

GGAGAGTGTTGAGGATCC

F.
Protein Sequence - Light Chain
EFATMAVMAPRTILVLLLSGA

LALTOTWAGDIQMTOSPSSL
SASVGDRVTITCKASQDVST
GVAWYQOKPGKAPKLLIYSA
SYRYTGVPSRESGSGSGTDE
TLTISSLOPEDFATYYCOQQY
YIYPYTFGOQGTRKVEIKRTVA
APSVEFIFPPSDEQLKSGTAS
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VVCLLNNEFYPREAKVQOWKVD
NALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKVY
YACEVTHOQGLSSPVTKSFNR
GEC*GS

Figure 33
FSA-Fab-Pert

A.

DNA Sequence — Chain A
GAATTCGCCACAATGGCTGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTGETCCG
GGGCT
CTGGCTCTGACTCAGACCTGGGCCGGGGAAGTGCAGCTGGTCGAATCTGGAGGAG
GACTG
GTGCAGCCAGGAGGGTCCCTGCGCCTGTCTTGCGCCGCTAGTGGCTTCACTTTTA
CCGAC
TACACCATGGATTGGGTGCGACAGGCACCTGGARAGGGCCTGGAGTGGGETCGCCG
ATGTG
AACCCAAATAGCGGAGGCTCCATCTACAACCAGCGGTTCAAGGGCCGGTTCACCC
TGTCA
GTGGACCGGAGCAAAAACACCCTGTATCTGCAGATGAATAGCCTGCGAGCCGARAAG
ATACT
GCTGTGTACTATTGCGCCCGGAATCTGGGGCCCTCCTTCTACTTTGACTATTGGG
GGCAG
GGAACTCTGGTCACCGTGAGCTCCGCCTCCACCAAGGGACCTTCTGTGTTCCCAC
TGGCT
CCCTCTAGTARATCCACATCTGGGGGAACTGCAGCCCTGGGCTGTCTGGTGAAGG
ACTAC
TTCCCAGAGCCCGTCACAGTGTCTTGGAACAGTGGCGCTCTGACTTCTGGGGTCC
ACACC
TTTCCTGCAGTGCTGCAGTCAAGCGGGCTGTACAGCCTGTCCTCTGTGGTCACCG
TGCCA
AGTTCAAGCCTGGGAACACAGACTTATATCTGCAACGTGAATCACAAGCCATCCA
ATACA
ARAGTCGACAAGAAAGTGGAACCCAAGTCTTGTGATAAAACCCATACATGCCCCC
CTTGT
CCTGCACCAGAGCTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAGCCTA
AAGAT
ACACTGATGATTAGTAGGACCCCAGAAGTCACATGCGTGGTCGTGGACGTGAGCC
ACGAG
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GACCCCGAAGTCAAGTTTAACTGGTACGTGGACCGCGTCGAGGTGCATAATGCCA
AGACT
AARACCCAGGGAGGAACAGTACAACAGTACCTATCGCGTCCTGTCAGTCCTGACAG
TGCTG
CATCAGGATTGGCTGAACGGGARAAGAGTATAAGTGCAAAGTGAGCAATAAGGCTC
TGCCC
GCACCTATCGAGAAAACAATTTCCAAGGCAARAAGGACAGCCTAGAGAACCACAGG
TGTAC
GTGTATCCTCCATCAAGGGATGAGCTGACAAAGAACCAGGTCAGCCTGACTTGTC
TGGTG
AAAGGATTCTATCCCTCTGACATTIGCTGTGGAGTGGGAARAGTAATGGCCAGCCTG
AGAAC
AATTACAAGACCACACCCCCTGTGCTGGACTCAGATGGCAGCTTCGCGCTGGTGA
GCAAG
CTGACCGTCGACARAATCCCGGTGGCAGCAGGGGAATGTGTTTAGTTGTTCAGTC
ATGCAC
GAGGCACTGCACAACCATTACACCCAGAAGTCACTGTCACTGTCACCAGGGTGAG
GATCC

B.
Protein Sequence — Chain A

EFATMAVMAPRTLVLLLSGA
LALTOTWAGEVQLVESGGGL
VOPGGSLRLSCAASGFTETD
YTMDWVRQAPGKGLEWVADV
NPNSGGSIYNOQRFKGRETLS
VDRSKNTLYLOMNSLRAEDT
AVYYCARNLGPSEFYFDYWGQO
GTLVIVSSASTRGPSVEPLA
PSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHT
FPAVLOSSGLYSLSSVVTVPE
SSSLGTOTYICNVNHKPSNT
KVDKRVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKD
TIMISRTPEVICVVVDVSHE
DPEVKENWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALP
APIEKTISKAKGOQPREPQVY
VYPPSRDELTKNOQVSLTCLV
KGFYPSDIAVEWESNGOPEN
NYKTTPPVLDSDGSFALVSK
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LTVDKSRWOQOGNVESCSVMH
EALHNHYTOKSLSLSPG*GS

C.

DNA Sequence — Chain B
GAATTCGCCACAATGGCTGTGATGGCTCCAAGAACCCTGGTCCTGCTGCTGTCCG
GGGCT
CTGGCTCTGACTCAGACCTGGGCCGGGGAAGTGCAGCTGGTCGAATCTGGAGGAG
GACTG
GTGCAGCCAGGAGGGTCCCTGCGCCTGTCTTGCGCCGCTAGTGGCTTCACTTTTA
CCGAC
TACACCATGGATTGGGTGCGACAGGCACCTGGARAGGGCCTGGAGTGGGETCGCCG
ATGTG
AACCCAAATAGCGGAGGCTCCATCTACAACCAGCGGTTCAAGGGCCGGTTCACCC
TGTCA
GTGGACCGGAGCAAAAACACCCTGTATCTGCAGATGAATAGCCTGCGAGCCGAAG
ATACT
GCTGTGTACTATTGCGCCCGGAATCTGGGGCCCTCCTTCTACTTTGACTATTGGG
GGCAG
GGAACTCTGGTCACCGTGAGCTCCGCCTCCACCAAGGGACCTTCTGTGTTCCCAL
TGGCT
CCCTCTAGTARATCCACATCTGGGGGAACTGCAGCCCTGGGCTGTCTGGTGAAGG
ACTAC
TTCCCAGAGCCCGTCACAGTGTCTTGGAACAGTGGCGCTCTGACTTCTGGGGTCC
ACACC
TTTCCTGCAGTGCTGCAGTCAAGCGGGCTGTACAGCCTGTCCTCTGTGGTCACCG
TGCCA
AGTTCAAGCCTGGGAACACAGACTTATATCTGCAACGTGAATCACAAGCCATCCA
ATACA
ARAGTCGACAAGAAAGTGGAACCCAAGTCTTGTGATAAAACCCATACATGCCCCC
CTTGT
CCTGCACCAGAGCTGCTGGGAGGACCAAGCGTGTTCCTGTTTCCACCCAAGCCTA
AAGAT
ACACTGATGATTAGTAGGACCCCAGAAGTCACATGCGTGGTCGTGGACGTGAGCC
ACGAG
GACCCCGAAGTCAAGTTTAACTGGTACGTGGACGGCGTCGAGGTGCATAATGCCA
AGACT
AAACCCAGGGAGGAACAGTACAACAGTACCTATCGCGTCGTGTCAGTCCTGACAG
TGCTG
CATCAGGATTGGCTGAACGGGAAAGAGTATAAGTGCAAAGTGAGCAATAAGGCTC
TGCCC
GCACCTATCGAGAAAACAATTTCCAAGGCAAAAGGACAGCCTAGAGAACCACAGG
TGTAC
GTGCTGCCTCCATCAAGGGATGAGCTGACAAAGAACCAGGTCAGCCTGCTGTGTC
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TGGTG
AAAGGATTCTATCCCTCTGACATTIGCTGTGGAGTGGGAARAGTAATGGCCAGCCTG
AGAAC
AATTACCTGACCTGGCCCCCTGTGCTGGACTCAGATGGCAGCTTCTTTCTGTATA
GCAAG
CTGACCGTCGACAAATCCCCGTGGCACGCAGGCGAATGTCTTTAGTTGTTCAGTCA
TGCAC
GAGGCACTGCACAACCATTACACCCAGAAGTCACTGTCACTGTCACCAGGGTGAG
GATCC

D
Protein Sequence — Chain B

EFATMAVMAPRTILVLLLSGA
LALTOTWAGEVQLVESGGGL
VOPGGSLRLSCAASGFTETD
YTMDWVROAPGKGLEWVADV
NPNSGGSIYNQRFKGRFETLS
VDRSKNTLYLOMNSLRAEDT
AVYYCARNLGPSEFYFDYWGQO
GTLVIVSSASTRKGPSVEFPLA
PSSKSTSGGTAALGCLVKDY
FPEPVIVSWNSGALTSGVHT
FPAVLOSSGLYSLSSVVTVPE
SSSLGTOTYICNVNHKPSNT
KVDKRVEPKSCDKTHTCPPC
PAPELLGGPSVFLFPPKPKD
TIMISRTPEVICVVVDVSHE
DPEVKENWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVL
HODWLNGKEYKCKVSNKALP
APIEKTISKAKGOQPREPQVY
VLPPSRDELTKNQVSLLCLV
KGFYPSDIAVEWESNGOPEN
NYLTWPPVLDSDGSFFLYSK
LTVDEKSRWOQOGNVESCSVMH
EALHNHYTOKSLSLSPG*GS

E.
DNA Sequence — Light Chain

GAATTCGCCACAATGGCTGTGATGGCACCTAGAACACTGGTCCTGCTGCTGAGCG
GGGCA
CTGGCACTGACACAGACTTGCGGCCGGGGATATTCAGATGACCCAGTCCCCAAGLCT
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CCCTG
AGTGCCTCAGTGGGCCGACCGAGTCACCATCACATGCAAGGCTTCCCAGGATGTGT
CTATT
GGAGTCGCATGGTACCAGCAGAAGCCAGGCAAAGCACCCAAGCTGCTGATCTATA
GCGCC
TCCTACCGGTATACCGGCGTGCCCTCTAGATTCTCTGGCAGTGGGTCAGGAACAG
ACTTT
ACTCTGACCATCTCTAGTCTGCAGCCTGAGGATTTCGCTACCTACTATTGCCAGC
AGTAC
TATATCTACCCATATACCTTTGGCCAGGGGACAAAAGTGGAGATCAAGAGGACTG
TGGCC
GCTCCCTCCGTCTTCATTTTTCCCCCTTCTGACGAACAGCTGAAAAGTGGCACAG
CCAGC
GITGGTCTGCTCTGCTGAACAATTTCTACCCTCGCGAAGCCARAAGTGCAGTGGAAGG
TCGAT
AACGCTCTGCAGAGCGGCAACAGCCAGCGAGCTCTGTGACTGAACAGGACAGTAAAG
ATTCA
ACCTATAGCCTGTCRAGCACACTGACTCTCGAGCAAGCGCAGACTACGAGAAGCACA
AAGTG
TATGCCTGCGAAGTCACACATCAGGGGCTGTCCTCTCCTGTGACTAAGAGCTTTA
ACAGA

GGAGAGTGTTGAGGATCC

F.
Protein Sequence — Chain B

EFATMAVMAPRTILVLLLSGA
LALTOTWAGDIQMTOSPSSL
SASVGDRVTITCKASQDVST
GVAWYQOKPGKAPKLLIYSA
SYRYTGVPSRESGSGSGTDE
TLTISSLOPEDFATYYCQOQY
YIYPYTFGOQGTRKVEIKRTVA
APSVEFIFPPSDEQLKSGTAS
VVCLLNNEFYPREAKVQOWKVD
NALQSGNSQESVTEQDSKDS
TYSLSSTLTLSKADYEKHKV
YACEVTHOQGLSSPVTKSFNR
GEC*GS
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<212> PRT
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<213> Homo

<400> 3
gaattcgcca

ctggctctga
tctgcatctg
gctgtagctt
tcctttttgt
actctcacca

tacactaccc

ggtggttctg
gtggagtctg
tctggattca
ctggagtggg
aagggccgat
agtctgagag
tacgctatgg
aagagcagcg
cctagcgtgt
gaggtgacct
tacgtggatg
tccacttatc
gagtataagt
aaggccaaag
ctgaccaaga
gctgtggagt
ctggacgagg
cagcagggga

cagaagagcc

<210> 4

<211> 510
<212> PRT
<213> Homo

sapiens

ccatggccgt
ctcagacctg
taggagacag
ggtatcagca
acagtggggt
tcagcagtct
cacccacttt
gtggtggttc
ggggaggctt
acattaaaga
tcgcacgtat
tcaccatctc
ctgaggacac
actactgggg
ataagaccca
tcctgtttec
gcgtggtggt
gcgtggaagt
gcgtcgtgag
gcaaagtcag
gccagccaag
accaggtgtc
gggaatcaaa
atggcagctt
acgtgtttag

tgtccctgtc

sapiens

gatggctcct
ggctggagac
agtcaccatc
gaaaccaggg
cccatcaagg
gcaacctgaa
cggccaaggg
tggtggtggt
ggtacagcct
tacttatatc
ttatcccaca
cgcagacact
ggccgtttat
ccaagggacc
cacctgccct
ccctaagcca
ggacgtgtct
gcataatgct
cgtgctgacc
taataaggcc
ggagccccag
cctgacatgt
tggacagcca
cgccctggtg
ttgttcagtg

tcccggcaaa

agaaccctgg
atccagatga
acttgccggg
aaagccccta
ttcagtggca
gattttgcaa
accaaagtgg
tctggtggtg
ggcgggtccc
cactgggtcc
aatggttaca
tccaagaaca
tactgttcaa
ctggtcaccg
ccctgtccag
aaagacactc
cacgaggacc
aagacaaaac
gtgctgcacc
ctgcctgctc
gtgtacacat
ctggtgaaag
gagaacaatt
tccaagctga
atgcatgaag

tgaggatcc

tgctgctgct
cccagtctcc
caagtcagga
agctcctgat
gtcgatctgg
cttactactg
agatcaaagg
gttctggtga
tgagactctc
ggcaagctcc
cacggtatgc
ccgcgtatct
gatggggcgg
tctcctcagce
ctccagaact
tgatgatttc
ccgaagtgaa
caagagagga
aggactggct
caatcgaaaa
acccacccag
gcttctatcc
acaagaccac
cagtggataa

ccctgcacaa

gtctggagct
atcctccctg
cgttaacacc
ctattctgca
gacagatttc
tcaacagcat
tggttctggt
agtgcagctg
ctgtgcagcc
agggaagggc
ggactctgtg
gcaaatgaac
agacggtttc
cgccgagcecc
gctgggagga
caggactccc
gttcaactgg
acagtacaac
gaacgggaag
aaccatctct
cagagacgaa
tagtgatatt
acctccagtg
atctcgatgg

tcattacact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1539
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<220>

<221> misc_feature
<222> (30)..(510)
<223> Final protein

<400> 4
Glu Phe
1

Leu Ser

Met Thr

Thr Ile
50

Tyr Gln
65

Ser Phe

Gly Thr

Ala Thr

GIn Gly

130

Gly Gly

145

Val Glu

Ser Cys

Val Arg

Pro Thr
210

Ala

Gly

Gln

35

Thr

Gln

Leu

Asp

Tyr

115

Thr

Ser

Ser

Ala

Gln

195

Asn

Thr

Ala

20

Ser

Cys

Lys

Phe

100

Tyr

Lys

Gly

Gly

Ala

180

Ala

Gly

Met

5

Leu

Pro

Arg

Pro

Ser

85

Thr

Cys

Val

Gly

Gly

165

Ser

Pro

Tyr

product

Ala

Ala

Ser

Ala

Gly

70

Gly

Leu

Gln

Glu

Gly

150

Gly

Gly

Gly

Thr

Val

Leu

Ser

Ser

55

Lys

Val

Thr

Gln

Ile

135

Ser

Leu

Phe

Lys

Arg
215

Met

Thr

Leu

40

GIn

Ala

Pro

Ile

His

120

Lys

Gly

Val

Asn

Gly

200

Tyr

Ala

Gln

25

Ser

Asp

Pro

Ser

Ser

105

Tyr

Gly

Gly

Gln

Ile

185

Leu

Ala

Pro

10

Thr

Ala

Val

Lys

Arg

Ser

Thr

Gly

Gly

Pro

170

Lys

Glu

Asp

Arg

Trp

Ser

Asn

Leu

75

Phe

Leu

Thr

Ser

Ser

155

Gly

Asp

Trp

Ser

Thr

Ala

Val

Thr

60

Leu

Ser

Gln

Pro

Gly

140

Gly

Gly

Thr

Val

Val
220

Leu

Gly

Gly

45

Ala

Ile

Gly

Pro

Pro

125

Gly

Glu

Ser

Tyr

Ala

205

Lys

Val

Asp

Asp

Val

Tyr

Ser

Glu

110

Thr

Gly

Val

Leu

Ile

190

Arg

Gly

Leu

15

Ile

Arg

Ala

Ser

Arg

Asp

Phe

Ser

Gln

Arg

175

His

Ile

Arg

Leu

Gln

Val

Trp

Ala

80

Ser

Phe

Gly

Gly

Leu

160

Leu

Trp

Tyr

Phe
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Thr

225

Ser

Gly

Thr

Cys

Leu

305

Glu

Lys

Lys

Leu

Lys

385

Lys

Ser

Lys

Gln

Gly
465

Ile

Leu

Asp

Val

Pro

290

Phe

Val

Phe

Pro

Thr

370

Val

Ala

Arg

Gly

Pro

450

Ser

Ser

Arg

Gly

Ser

275

Pro

Pro

Thr

Asn

Arg

355

Val

Ser

Lys

Asp

Phe

435

Glu

Phe

Ala

Ala

Phe

260

Ser

Cys

Pro

Cys

Trp

340

Glu

Leu

Asn

Gly

Glu

420

Tyr

Asn

Ala

Asp

Glu

245

Tyr

Ala

Pro

Lys

Val

325

Tyr

Glu

His

Lys

Gln

405

Leu

Pro

Asn

Leu

Thr

230

Asp

Ala

Ala

Ala

Pro

310

Val

Val

Gln

Gln

Ala

390

Pro

Thr

Ser

Tyr

Val
470

Ser

Thr

Met

Glu

Pro

295

Lys

Val

Asp

Tyr

Asp

375

Leu

Arg

Lys

Asp

Lys

455

Ser

Lys

Ala

Asp

Pro

280

Glu

Asp

Asp

Gly

Asn

360

Trp

Pro

Glu

Asn

Ile

440

Thr

Lys

Asn

Val

Tyr

265

Lys

Leu

Thr

Val

Val

345

Ser

Leu

Ala

Pro

Gln

425

Ala

Thr

Leu

Thr

Tyr

250

Trp

Ser

Leu

Leu

Ser

330

Glu

Thr

Asn

Pro

Gln

410

Val

Val

Pro

Thr

Ala

235

Gly

Ser

Gly

Met

315

His

Val

Gly

Ile

395

Val

Ser

Glu

Pro

Val
475

Tyr

Cys

Gln

Asp

Gly

300

Ile

Glu

His

Arg

Lys

380

Glu

Tyr

Leu

Trp

Val

460

Asp

Leu

Ser

Gly

Lys

285

Pro

Ser

Asp

Asn

Val

365

Glu

Lys

Thr

Thr

Glu

445

Leu

Lys

Gln

Arg

Thr

270

Thr

Ser

Arg

Pro

Ala

350

Val

Tyr

Thr

Tyr

Cys

430

Ser

Asp

Ser

Met

Trp

255

Leu

His

Val

Thr

Glu

335

Lys

Ser

Lys

Ile

Pro

415

Leu

Asn

Glu

Arg

Asn

240

Val

Thr

Phe

Pro

320

Val

Thr

Val

Cys

Ser

400

Pro

Val

Gly

Asp

Trp
480
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GTn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
510

<210> 5

<211> 1539
<212> DNA
<213> Homo

<400> 5
gaattcgcca

ctggctctga
tctgcatctg
gctgtagctt
tcctttttgt
actctcacca

tacactaccc

ggtggttctg
gtggagtctg
tctggattca
ctggagtggg
aagggccgat
agtctgagag
tacgctatgg
aagagcagcg
cctagcgtgt
gaggtgacct
tacgtggatg
tccacttatc
gagtataagt
aaggccaaag

ctgaccaaga

gctgtggagt

485

500

sapiens

ccatggccgt
ctcagacctg
taggagacag
ggtatcagca
acagtggggt
tcagcagtct
cacccacttt
gtggtggttc
ggggaggctt
acattaaaga
tcgcacgtat
tcaccatctc
ctgaggacac
actactgggg
ataagaccca
tcctgtttcc
gcgtggtggt
gcgtggaagt
gcgtcgtgag
gcaaagtcag
gccagccaag
accaggtgtc

gggaatcaaa

gatggctcct
ggctggagac
agtcaccatc
gaaaccaggg
cccatcaagg
gcaacctgaa
cggccaaggg
tggtggtggt
ggtacagcct
tacttatatc
ttatcccaca
cgcagacact
ggccgtttat
ccaagggacc
cacctgccct
ccctaagceca
ggacgtgtct
gcataatgct
cgtgctgacc
taataaggcc
ggagccccag
cctgatctgt

tggacagcca

490

505

agaaccctgg
atccagatga
acttgccggg
aaagccccta
ttcagtggca
gattttgcaa
accaaagtgg
tctggtggtg
ggcgggtccc
cactgggtcc
aatggttaca
tccaagaaca
tactgttcaa
ctggtcaccg
ccctgtccag
aaagacactc
cacgaggacc
aagacaaaac
gtgctgcacc
ctgcctgctc
gtgtacacac
ctggtgaaag

gagaacagat

tgctgctgct
cccagtctcc
caagtcagga
agctcctgat
gtcgatctgg
cttactactg
agatcaaagg
gttctggtga
tgagactctc
ggcaagctcc
cacggtatgc
ccgcgtatct
gatggggcgg
tctcctcagce
ctccagaact
tgatgatttc
ccgaagtgaa
caagagagga
aggactggct
caatcgaaaa
tgccacccag
gcttctatcc

acatgacctg

495

gtctggagct
atcctccctg
cgttaacacc
ctattctgca
gacagatttc
tcaacagcat
tggttctggt
agtgcagctg
ctgtgcagcc
agggaagggc
ggactctgtg
gcaaatgaac
agacggtttc
cgccgagcecc
gctgggagga
caggactccc
gttcaactgg
acagtacaac
gaacgggaag
aaccatctct
cagagacgaa
tagtgatatt

gcctccagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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ctggacagcg atggcagctt cttcctgtat tccaagctga cagtggataa atctcgatgg

cagcagggga acgtgtttag ttgttcagtg atgcatgaag ccctgcacaa tcattacact

cagaagagcc tgtccctgtc tcccggcaaa tgaggatcc

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>
Glu Ph
1

Leu Se

Met Th

Thr I1
50

Tyr GI1
65

Ser Ph

Gly Th

Ala Th

Gln GI
13

Gly G1
145

Val GI1

6
510
PRT

Homo sapiens

misc_feature
(30)..(510)
Final protein

6
e Ala

r Gly

r Gln

35

e Thr

n Gln

e Leu

r Asp

r Tyr

115

y Thr
0

y Ser

u Ser

Thr

Ala

20

Ser

Cys

Lys

Phe

100

Tyr

Lys

Gly

Gly

Met

5

Leu

Pro

Arg

Pro

Ser

85

Thr

Cys

Val

Gly

Gly
165

product

Ala

Ala

Ser

Ala

Gly

70

Gly

Leu

Gln

Glu

Gly

150

Gly

Val

Leu

Ser

Ser

55

Lys

Val

Thr

Gln

Ile

135

Ser

Leu

Met

Thr

Leu

40

Gln

Ala

Pro

Ile

His

120

Lys

Gly

Val

Ala

Gln

25

Ser

Asp

Pro

Ser

Ser

105

Tyr

Gly

Gly

Gln

Pro

10

Thr

Ala

Val

Lys

Arg

90

Ser

Thr

Gly

Gly

Pro
170

Arg

Trp

Ser

Asn

Leu

75

Phe

Leu

Thr

Ser

Ser

155

Gly

Thr

Ala

Val

Thr

60

Leu

Ser

Gln

Pro

Gly

140

Gly

Gly

Leu

Gly

Gly

45

Ala

Ile

Gly

Pro

Pro

125

Gly

Glu

Ser

Val

Asp

Asp

Val

Tyr

Ser

Glu

110

Thr

Gly

Val

Leu

Leu

15

Ile

Arg

Ala

Ser

Arg

95

Asp

Phe

Ser

Gln

Arg
175

Leu

Gln

Val

Trp

Ala

80

Ser

Phe

Gly

Gly

Leu

160

Leu

1440

1500

1539
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Ser

Val

Pro

Thr

225

Ser

Gly

Thr

Cys

Leu

305

Glu

Lys

Lys

Leu

Lys

385

Lys

Ser

Cys

Thr

210

Ile

Leu

Asp

Val

Pro

290

Phe

Val

Phe

Pro

Thr

370

Val

Ala

Arg

Ala

Gln

195

Asn

Ser

Arg

Gly

Ser

275

Pro

Pro

Thr

Asn

Arg

355

Val

Ser

Lys

Asp

Ala

180

Ala

Gly

Ala

Ala

Phe

260

Ser

Cys

Pro

Cys

Trp

340

Glu

Leu

Asn

Gly

Glu

Ser

Pro

Tyr

Asp

Glu

245

Tyr

Ala

Pro

Lys

Val

325

Tyr

Glu

His

Lys

Gln

405

Leu

Gly

Gly

Thr

Thr

230

Asp

Ala

Ala

Ala

Pro

310

Val

Val

Gln

Gln

Ala

390

Pro

Thr

Phe

Lys

Arg

215

Ser

Thr

Met

Glu

Pro

295

Lys

Val

Asp

Tyr

Asp

375

Leu

Arg

Lys

Asn

Gly

200

Tyr

Lys

Ala

Asp

Pro

280

Glu

Asp

Asp

Gly

Asn

360

Trp

Pro

Glu

Asn

Ile

185

Leu

Ala

Asn

Val

Tyr

265

Lys

Leu

Thr

Val

Val

345

Ser

Leu

Ala

Pro

Gln

Glu

Asp

Thr

Tyr

250

Trp

Ser

Leu

Leu

Ser

330

Glu

Thr

Asn

Pro

Gln

410

Val

Asp

Trp

Ser

Ala

235

Gly

Ser

Gly

Met

315

His

Val

Tyr

Gly

Ile

395

Val

Ser

Thr

Val

Val

220

Tyr

Cys

Gln

Asp

Gly

300

Ile

Glu

His

Arg

Lys

380

Glu

Tyr

Leu

Tyr

Ala

205

Lys

Leu

Ser

Gly

Lys

285

Pro

Ser

Asp

Asn

Val

365

Glu

Lys

Thr

Ile

Ile

190

Gly

Gln

Arg

Thr

270

Thr

Ser

Arg

Pro

Ala

350

Val

Tyr

Thr

Leu

Cys

His

Ile

Arg

Met

Trp

255

Leu

His

Val

Thr

Glu

335

Lys

Ser

Lys

Ile

Pro

415

Leu

Trp

Tyr

Phe

Asn

240

Gly

Val

Thr

Phe

Pro

320

Val

Thr

Val

Cys

Ser

400

Pro

Val
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Lys Gly

Gln Pro

450

Gly Ser

465

Gln Gln

Asn His

<210> 7

<211> 1539
<212> DNA
<213> Homo

<400> 7
gaattcgcca

ctggctctga
tctgcatctg
gctgtagcett
tcctttttgt
actctcacca
tacactaccc
ggtggttctg
gtggagtctg
tctggattca
ctggagtggg
aagggccgat
agtctgagag
tacgctatgg
aagagcagcg
cctagcgtgt

gaggtgacct

Phe

435

Glu

Phe

Gly

Tyr

420

Tyr Pro

Asn

Arg

Phe Leu

Ser Asp

Tyr Met

Tyr Ser

Ile
440

Thr
455

Lys

470

Val
485

Asn

Thr
500

Gln

sapiens

ccatggccgt
ctcagacctg
taggagacag
ggtatcagca
acagtggggt
tcagcagtct
cacccacttt
gtggtggttc
ggggaggctt
acattaaaga
tcgcacgtat
tcaccatctc
ctgaggacac
actactgggg
ataagaccca

tcctgtttcc

gcgtggtggt

Phe Ser

Lys Ser

Cys

Leu

gatggctcct
ggctggagac
agtcaccatc
gaaaccaggg
cccatcaagg
gcaacctgaa
cggccaaggg
tggtggtggt
ggtacagcct
tacttatatc
ttatcccaca
cgcagacact
ggccgtttat
ccaagggacc
cacctgccct
ccctaagceca

ggacgtgtct

425

Ala Val Glu

Trp Pro Pro

Thr Val

475

Leu

Val
490

Ser Met

Ser Leu Ser

505

agaaccctgg
atccagatga
acttgccggg
aaagccccta
ttcagtggca
gattttgcaa
accaaagtgg
tctggtggtg
ggcgggtccc
cactgggtcc
aatggttaca
tccaagaaca
tactgttcaa
ctggtcaccg
ccctgtccag
aaagacactc

cacgaggacc
8

430

Glu
445

Trp Ser

Val
460

Leu Asp

Asp Lys Ser

His Glu Ala

Pro Gly Lys

510

tgctgctgct
cccagtctcc
caagtcagga
agctcctgat
gtcgatctgg
cttactactg
agatcaaagg
gttctggtga
tgagactctc
ggcaagctcc
cacggtatgc
ccgcgtatct
gatggggcgg
tctcctcagce
ctccagaact
tgatgatttc

ccgaagtgaa

Asn Gly

Ser Asp

Arg Trp
480

Leu His
495

gtctggagct
atcctccctg
cgttaacacc
ctattctgca
gacagatttc
tcaacagcat
tggttctggt
agtgcagctg
ctgtgcagcc
agggaagggc
ggactctgtg
gcaaatgaac
agacggtttc
cgccgagcecc
gctgggagga
caggactccc

gttcaactgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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tacgtggatg
tccacttatc
gagtataagt
aaggccaaag
ctgaccaaga
gctgtggagt
ctggacgagg
cagcagggga

cagaagagcc

<210> 8

<211> 510
<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 8
Glu Phe Ala
1

Leu Ser Gly

Thr Gln

35

Met

Thr Ile Thr

50

Tyr Gln Gln

65

Ser Phe Leu

Gly Thr Asp

Ala Thr Tyr

115

gcgtggaagt
gcgtcgtgag
gcaaagtcag
gccagccaag
accaggtgtc
gggaatcaaa
atggcagctt
acgtgtttag

tgtccctgtc

sapiens

feature
. (510)

protein pr

Thr Met Al
5

Ala
20

Leu Al

Ser Pro Se

Cys Arg Al

Lys Pro GI

Ser G1
85

Phe Thr

100

Le

Cys Gl

gcataatgct
cgtgctgacc
taataaggcc
ggagccccag
cctgacatgt
tggacagcca
cgccctggtg
ttgttcagtg

tcccggcaaa

oduct

a Val Met

Thr

a Leu

Leu
40

r Ser

a Ser Gln

55

y Lys Ala

y Val Pro

u Thr Ile

n Gln His

120

aagacaaaac
gtgctgcacc
ctgcctgctc
gtgtacacat
ctggtgaaag
gagaacaatt
tccaagctga
atgcatgaag

tgaggatcc

Ala Pro

10

Gln Thr

25

Trp

Ser Ala Ser

Asp Val Asn

Leu
75

Pro Lys

Ser Arg Phe

90

Ser Ser Leu

105

Thr Thr

caagagagga
aggactggct
caatcgaaaa
acccacccag
gcttctatcc
acaagaccac
cagtggataa

ccctgcacaa

Thr Leu Val

Ala Gly Asp

30

Val Gly

45

Asp

Thr
60

Ala Val

Leu Ile Tyr

Ser Gly Ser

Gln Glu

110

Pro

Pro Thr

125

Pro

acagtacaac
gaacgggaag
aaccatctct
cagagacgaa
tagtgatatt
acctccagtg
atctcgatgg

tcattacact

Leu Leu

15

ITe Gln

Arg Val
Ala

Trp

Ala
80

Ser

Arg Ser

95

Asp Phe

Phe Gly

1080

1140

1200

1260

1320

1380

1440

1500

1539
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Gln

Gly

145

Val

Ser

Val

Pro

Thr

225

Ser

Gly

Thr

Cys

Leu

305

Glu

Lys

Lys

Gly

130

Gly

Glu

Cys

Arg

Thr

210

Ile

Leu

Asp

Val

Pro

290

Phe

Val

Phe

Pro

Thr

Ser

Ser

Ala

Gln

195

Asn

Ser

Arg

Gly

Ser

275

Pro

Pro

Thr

Asn

Arg
355

Lys

Gly

Gly

Ala

180

Ala

Gly

Ala

Ala

Phe

260

Ser

Cys

Pro

Cys

Trp

340

Glu

Val

Gly

Gly

165

Ser

Pro

Tyr

Asp

Glu

245

Tyr

Ala

Pro

Lys

Val

325

Glu

Glu

Gly

150

Gly

Gly

Gly

Thr

Thr

230

Asp

Ala

Ala

Ala

Pro

310

Val

Val

Gln

Ile

135

Ser

Leu

Phe

Lys

Arg

215

Ser

Thr

Met

Glu

Pro

295

Lys

Val

Asp

Tyr

Lys

Gly

Val

Asn

Gly

200

Tyr

Lys

Ala

Asp

Pro

280

Glu

Asp

Asp

Gly

Asn
360

Gly

Gly

Gln

Ile

185

Leu

Ala

Asn

Val

Tyr

265

Lys

Leu

Thr

Val

Val

345

Ser

Gly

Gly

Pro

170

Glu

Asp

Thr

Tyr

250

Trp

Ser

Leu

Leu

Ser

330

Glu

Thr

10

Ser

Ser

155

Gly

Asp

Trp

Ser

Ala

235

Tyr

Gly

Ser

Gly

Met

315

His

Val

Tyr

Gly

140

Gly

Gly

Thr

Val

Val

220

Tyr

Cys

Gln

Asp

Gly

300

Ile

Glu

His

Arg

Gly

Glu

Ser

Tyr

Ala

205

Lys

Leu

Ser

Gly

Lys

285

Pro

Ser

Asp

Asn

Val
365

Gly

Val

Leu

Ile

190

Arg

Gly

Gln

Arg

Thr

270

Thr

Ser

Arg

Pro

Ala

350

Val

Ser

Gln

Arg

175

His

Ile

Arg

Met

Trp

255

Leu

His

Val

Thr

Glu

335

Lys

Ser

Gly

Leu

160

Leu

Trp

Tyr

Phe

Asn

240

Gly

Val

Thr

Phe

Pro

320

Val

Thr

Val
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Thr
370

Leu Val

Lys Val Ser

385

Lys Ala Lys

Ser Arg Asp

Phe
435

Lys Gly

Gln Pro Glu

450

Gly Phe

465

Ser

Gln GIn Gly

Asn His Tyr

<210> 9
<211> 792
<212> DNA
<213> Homo

<400> 9
gaattcgcca

ctggctctga
cctcecctgtc
ccaaaagaca
tctcacgagg
gctaagacaa
accgtgctgc
gccctgectg
caggtgtaca

tgtctggtga

Leu His

Asn Lys

Gln

Ala

Asp
375

Trp

Leu Pro

390

Gln
405

Gly

Glu
420

Leu
Tyr Pro
Asn

Asn

Ala Leu

Pro

Thr

Ser

Tyr

Val

Arg Glu

Asn

Lys

Ile
440

Asp

Lys Thr

455

Ser Lys

470

Val
485

Asn

Thr
500

Gln

sapiens

ccatggccgt
ctcagacctg
cagctccaga
ctctgatgat
accccgaagt
aaccaagaga
accaggactg
ctccaatcga
cactgccacc

aaggcttcta

Phe

Lys

Ser Cys

Ser Leu

gatggctcct
ggctggagag
actgctggga
ttccaggact
gaagttcaac
ggaacagtac
gctgaacggg
aaaaaccatc
cagcagagac

tcctagtgat

Leu Asn Gly

Ala Ile

395

Pro

Gln
410

Pro Val

Gln Val

425

Ser

Ala Val Glu

Thr Pro Pro

Thr Val

475

Leu

Val
490

Ser Met

Ser Leu Ser

505

agaaccctgg
cccaagagca
ggacctagcg
cccgaggtga
tggtacgtgg
aactccactt
aaggagtata
tctaaggcca
gaactgacca

attgctgtgg

11

Lys Glu

380

Tyr

Glu Lys Thr

Tyr Thr Tyr

Leu Thr Cys

430

Glu
445

Trp Ser

Val
460

Leu Asp

Asp Lys Ser

His Glu Ala

Pro Gly Lys

510

tgctgctgct
gcgataagac
tgttcctgtt
cctgcgtggt
atggcgtgga
atcgcgtcgt
agtgcaaagt
aaggccagcc
agaaccaggt

agtgggaatc

Lys Cys

ITe Ser

400

Pro Pro

415

Leu Val

Asn Gly

GTu Asp

Arg Trp

480

Leu His

495

gtctggagct
ccacacctgc
tccccctaag
ggtggacgtg
agtgcataat
gagcgtgctg
cagtaataag
aagggagccc
gtccctgatc

aaatggacag

60

120

180

240

300

360

420

480

540

600
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ccagagaaca gatacatgac ctggcctcca gtgctggaca gcgatggcag cttcttcctg 660

tattccaagc tgacagtgga taaatctcga tggcagcagg ggaacgtgtt tagttgttca 720
gtgatgcatg aagccctgca caatcattac actcagaaga gcctgtccct gtctcccggce 780
aaatgaggat cc 792
<210> 10

<211> 261

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (30)..(261)

<223> Final protein product

<400> 10
Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu
1 5 10 15

Leu Ser Gly Ala Leu Ala Leu Thr Gln Thr Trp Ala Gly Glu Pro Lys
20 25 30

Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
50 55 60

Leu Met ITe Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val
65 70 75 80

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
85 90 95

GTu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser
100 105 110

Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
115 120 125

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
130 135 140

Pro Ile Glu Lys Thr ITe Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
145 150 155 160

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln
12
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Val Ser Leu

Val Glu Trp

195

Pro Vval

210

Pro

Thr
225

Val Asp

Val Met His

Leu Ser Pro

<210> 11

<211> 1446
<212> DNA
<213> Homo

<400> 11
gaattcgcca

ctggctctga
gtgcagccag
acctacattc
tatccaacca
gcagatactt
gctgtgtact
cagggaacac
gccccctcta
tatttcccag
acctttcctg
ccaagttcaa
actaaagtcg
tgtcctgcac

gacaccctga

165

Ile
180

Cys
Glu Ser
Leu

Asp

Lys Ser

Leu

Asn

Ser

Arg

Val Lys

Gln
200

Gly

Asp
215

Gly

Trp Gln

230

Ala
245

Glu

Gly
260

sapiens

ccatggccgt
cacagacatg
gagggtctct
actgggtgcg
atggatacac
ccaaaaacac
attgcagtcg
tggtcactgt
gtaaatccac
agcccgtcac
ctgtgctgca
gcctggggac
acaagaaagt
cagagctgct

tgatttccag

Leu

His Asn

gatggctcca
ggccggggaa
gcgactgagt
ccaggctcct
acggtatgcc
cgcctacctg
gtggggaggc
gagctccgca
atctggggga
agtgagttgg
gtcaagcggc
ccagacatat
ggaacccaag

gggaggacca

gaccccagaa

170

Gly Phe

185

Tyr

Pro Glu Asn

Ser Phe Phe

Gln Asn

235

Gly

His Tyr Thr

250

agaaccctgg
gtccagctgg
tgcgccgcett
ggaaaaggcc
gacagcgtga
cagatgaaca
gacggcttct
tctactaagg
actgcagccc
aactcaggcg
ctgtactctc
atctgcaacg
agctgtgata
tccgtgttcc

gtcacatgcg
13

Pro Ser Asp

190

Arg Tyr Met

205

Leu Ser

220

Tyr

Val Phe Ser

Gln Lys Ser

tcctgetgcet
tcgaaagcgg
caggcttcaa
tggagtgggt
agggccggtt
gcctgcgagce
acgctatgga
ggcctagtgt
tgggatgtct
ccctgacttc
tgtcctctgt
tgaatcacaa
aaactcatac

tgtttccacc

tggtcgtgga

175

Ile Ala

Thr Trp
Leu

Lys

Ser
240

Cys

Leu Ser

255

gagtggggca
aggaggactg
catcaaggac
ggcacgaatc
caccattagc
cgaagatacc
ttattggggg
gtttccactg
ggtgaaggac
cggggtccat
ggtcacagtg
gccaagcaat
ctgcccacct
caagcctaaa

cgtgtctcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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gaggaccccg
acaaaaccca
ctgcaccagg
cccgcaccta
tacgtgctgc
gtgaaagggt
aacaattacc
aagctgacag
catgaggccc
ggatcc
<210> 12
<211> 479

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 12
Glu Phe Ala
1

Leu Ser Gly

Glu
35

Leu Val

Ser
50

Leu Cys

Trp Val

65

Arg

Tyr Pro Thr

Phe Thr Ile

aagtcaagtt
gggaggaaca
actggctgaa
tcgagaaaac
ctccaagcag
tctatcccag
tgacctggcc
tggataaatc

tgcacaatca

sapiens

feature
. (479
protein

Thr Met
5

Ala
20

Leu

Ser Gly

Ala Ala

Gln Ala

Asn Gly

Ser Ala

100

Ala Val

Ala

Gly

Ser

Pro

70

Tyr

Asp

caactggtac
gtacaactca
cggcaaggag
cattagcaag
ggacgagctg
tgatatcgca
ccctgtgctg
tcggtggcag

ttacacccag

product

Met

Thr

Leu

Leu
40

Gly

Gly Phe

55

Gly Lys

Thr

Arg

Thr Ser

gtggatggcg
acatatcgcg
tataagtgca
gctaaagggc
acaaagaacc
gtggagtggg
gacagcgatg
cagggcaacg

aagagcctgt

Ala Pro

10

Arg

Gln Thr

25

Trp

Val GIn Pro

Asn Ile Lys

Glu
75

Gly Leu

Ala
90

Lys Asn Thr

105

14

tcgaggtgca
tcgtgagcegt
aagtgagcaa
agcctagaga
aggtctccct
aatcaaatgg
gcagcttctt
tctttagttg

ccctgtctcc

Thr Leu Val

Ala Glu

30

Gly

Gly Gly Ser

Asp Thr

60

Tyr

Trp Val Ala

Ser Val Lys

Ala Leu

110

Tyr

taatgccaag
cctgactgtg
taaggctctg
accacaggtc
gctgtgtctg
acagcctgaa
cctgtattcc
ttcagtgatg

cggcaaatga

Leu Leu

15

Val Gln

Leu Arg
His

Ile

Ile
80

Arg
Gly

Arg

GIn Met

960

1020

1080

1140

1200

1260

1320

1380

1440

1446
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Asn

Gly

Val

145

Ala

Leu

Gly

Ser

Leu

225

Thr

Thr

Phe

Pro

Val

305

Thr

Val

Cys

Ser

Gly

130

Thr

Pro

Val

Ala

Gly

210

Gly

Lys

Cys

Leu

Glu

290

Lys

Lys

Leu

Lys

Leu

115

Asp

Val

Ser

Lys

Leu

195

Leu

Thr

Val

Pro

Phe

275

Val

Phe

Pro

Thr

Val
355

Arg

Gly

Ser

Ser

Asp

180

Thr

Tyr

Gln

Asp

Pro

260

Pro

Thr

Asn

Arg

Val

340

Ser

Ala

Phe

Ser

Lys

165

Tyr

Ser

Ser

Thr

Lys

245

Cys

Pro

Cys

Trp

Glu

325

Leu

Asn

Glu

Tyr

Ala

150

Ser

Phe

Gly

Leu

Tyr

230

Lys

Pro

Lys

Val

Tyr

310

Glu

His

Lys

Asp

Ala

135

Ser

Thr

Pro

Val

Ser

215

Ile

Val

Ala

Pro

Val

295

Val

Gln

Gln

Ala

Thr

120

Met

Thr

Ser

Glu

His

200

Ser

Cys

Glu

Pro

Lys

280

Val

Asp

Tyr

Asp

Leu
360

Ala

Asp

Lys

Gly

Pro

185

Thr

Val

Asn

Pro

Glu

265

Asp

Asp

Gly

Asn

Trp

345

Pro

Val

Tyr

Gly

Gly

170

Val

Phe

Val

Val

Lys

250

Leu

Thr

Val

Val

Ser

330

Leu

Ala

15

Tyr

Trp

Pro

155

Thr

Thr

Pro

Thr

Asn

235

Ser

Leu

Leu

Ser

Glu

315

Thr

Asn

Pro

Tyr

Gly

140

Ser

Ala

Val

Ala

Val

220

His

Cys

Gly

Met

His

300

Val

Tyr

Gly

Ile

Cys

125

Gln

Val

Ala

Ser

Val

205

Pro

Lys

Asp

Gly

Ile

285

Glu

His

Arg

Lys

Glu
365

Ser

Gly

Phe

Leu

Trp

190

Leu

Ser

Pro

Lys

Pro

270

Ser

Asp

Asn

Val

Glu

350

Lys

Arg

Thr

Pro

Gly

175

Asn

Gln

Ser

Ser

Thr

255

Ser

Arg

Pro

Ala

Val

335

Tyr

Thr

Trp

Leu

Leu

160

Cys

Ser

Ser

Ser

Asn

240

His

Val

Thr

Glu

Lys

320

Ser

Lys

Ile
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Ser Lys Ala

370

Pro Ser

385

Arg

Val Lys Gly

Gly GIn Pro

Ser
435

Asp Gly

Gln
450

Trp Gln

His Asn His

465

<210> 13
<211> 738
<212> DNA
<213> Homo

<400> 13
gaattcgcca

ctggcactga
tccgcttctg
gcagtcgcct
tcattcctgt
acactgacta
tataccacac
gctccaagtg
gtggtctgtc
aacgctctgc
acttatagtc
tatgcctgtg

ggcgaatgtt

Lys Gly

Asp Glu

Gln

Leu

Pro
375

Arg

Thr Lys

390

Phe Tyr

405

Glu
420

Asn
Phe Ala
Asn

Gly

Thr

Pro

Asn

Leu

Val

Gln

Ser Asp

Lys

Val Ser

440

Phe
455

Ser

Ser

470

sapiens

ctatggccgt
ctcagacttg
tgggcgacag
ggtaccagca
attcaggagt
tctctagtct
cccctacttt
tcttcatttt
tgctgaacaa
agagtggcaa
tgtcaagcac
aggtgaccca

gaggatcc

gatggcacct
ggctggggat
ggtcactatc
gaagcctggg
gcccagecgg
gcagcctgag
cggccagggg
tccacccagce
cttctacccc
cagccaggag
cctgacactg

tcaggggctg

Glu Pro Gln

Gln Val

395

Asn

Ile Ala

410

Val

Thr
425

Thr Pro

Lys Leu Thr

Cys Ser Val

Leu
475

Leu Ser

agaaccctgg
attcagatga
acctgccgceg
aaagctccaa
tttagcggca
gattttgcca
accaaagtgg
gacgaacagc
agagaggcca
agcgtgacag
agcaaggcag

tcttctcccg

16

Val
380

Tyr Val

Ser Leu Thr

Glu Trp Glu

Val Leu

430

Pro

Val Asp

445

Lys

Met His Glu

460

Ser Pro Gly

tcctgctget
cccagtcccc
catctcagga
agctgctgat
gcagatctgg
catactattg
agatcaagcg
tgaaatccgg
aagtgcagtg
aacaggactc
actacgaaaa

tgaccaagtc

Tyr Pro

Leu
400

Cys

Ser Asn

415

Asp Ser

Ser Arg

Ala Leu

Lys

gtccggggca

tagctccctg
tgtgaacacc
ctacagtgca
caccgacttc
ccagcagcac
aactgtggcc
cacagcttct
gaaggtcgat
caaagattct
gcataaagtg

tttcaaccga

60

120

180

240

300

360

420

480

540

600

660

720

738
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<210> 14
<211> 24
<212> PR

3
T

<213> Homo sapiens

<220>

<221> misc_feature
<222> (30)..(243)
<223> Final protein

<400> 14
Glu Phe
1

Leu Ser

Met Thr

Thr Ile
50

Tyr Gln
65

Ser Phe

Gly Thr

Ala Thr

Gln Gly

130

Phe Ile

145

Val Val

Trp Lys

Thr Glu

Ala

Gly

Gln

35

Thr

Gln

Leu

Asp

Tyr

115

Thr

Phe

Cys

Val

Gln

Thr

Ala

20

Ser

Cys

Lys

Tyr

Phe

100

Tyr

Lys

Pro

Leu

Asp

180

Asp

Met

5

Leu

Pro

Arg

Pro

Ser

85

Thr

Cys

Val

Pro

Leu

165

Asn

Ser

product

Ala Val

Ala Leu

Ser Ser

Ala Ser

55

Gly Lys

Gly val

Leu Thr

Gln Gln

Glu Ile

135

Ser Asp

150

Asn Asn

Ala Leu

Lys Asp

Met

Thr

Leu

40

Gln

Ala

Pro

Ile

His

120

Lys

Glu

Phe

Gln

Ser

Ala

Gln

25

Ser

Asp

Pro

Ser

Ser

105

Tyr

Arg

Gln

Tyr

Ser

185

Thr

Pro

10

Thr

Ala

Val

Lys

Arg

90

Ser

Thr

Thr

Leu

Pro

170

Gly

17

Arg

Trp

Ser

Asn

Leu

75

Phe

Leu

Thr

Val

Lys

155

Arg

Asn

Ser

Thr

Ala

Val

Thr

60

Leu

Ser

Gln

Pro

Ala

140

Ser

Glu

Ser

Leu

Leu

Gly

Gly

45

Ala

Ile

Gly

Pro

Pro

125

Ala

Gly

Ala

Gln

Ser

Val

Asp

30

Asp

Val

Tyr

Ser

Glu

110

Thr

Pro

Thr

Lys

Glu

190

Ser

Leu

15

Ile

Arg

Ala

Ser

Arg

95

Asp

Phe

Ser

Ala

Val

175

Ser

Thr

Leu

Gln

Val

Trp

Ala

80

Ser

Phe

Gly

Val

Ser

160

Gln

Val

Leu
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195

200

205

Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu

210

215

220

Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg
230

225

Gly Glu Cys

<210> 15
<211> 792
<212> DNA
<213> Homo

<400> 15
gaattcgcca

ctggcactga
ccececttgtce
cccaaagata
tcccacgagg
gcaaagacta
actgtgctgc
gccctgectg
caggtctacg
tgtctggtga
ccagagaaca
tattcaaagc
gtgatgcacg
aaatgaggat
<210> 16

<211> 261

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

<400> 16

misc_
30).
Final protein product

sapiens

ccatggctgt
ctcagacttg
cagctccaga
cactgatgat
accccgaagt
aaccacggga
atcaggattg
ctccaatcga
tgctgcctcc
aaggattcta
attacctgac
tgacagtgga
aagccctgca

CcC

sapiens

feature
.(261)

gatggctcca
ggctggggaa
actgctggga
cagccgaact
caagttcaac
ggaacagtac
gctgaacggc
gaaaactatt
aagtcgcgac
tccttccgat
ctggccccct
caaaagcaga

caatcattac

235

cgcaccctgg
cctaaaagca
ggaccaagcg
cccgaggtca
tggtacgtgg
aactctacat
aaagagtata
agtaaggcaa
gagctgacca
attgccgtgg
gtgctggaca
tggcagcagg

acccagaagt

18

tcctgetgcet
gcgacaagac
tgttcctgtt
cctgcgtggt
acggcgtcga
atagagtcgt
agtgcaaagt
aagggcagcc
agaaccaggt
agtgggaatc
gcgatgggtc
gaaacgtctt

ctctgagtct

240

gtccggggca

ccacacatgc
tccacccaag
cgtggacgtg
agtgcataat
gagtgtcctg
gtctaataag
cagggaacct
ctcactgctg
taatggccag
cttctttctg
tagctgttcc

gtcacctggc

60

120

180

240

300

360

420

480

540

600

660

720

780

792
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Glu

Leu

Ser

Leu

Leu

65

Ser

Glu

Thr

Asn

Pro

145

Gln

Val

Val

Pro

Thr

225

Val

Phe

Ser

Ser

Gly

50

Met

His

Val

Tyr

Gly

130

Ile

Val

Ser

Glu

Pro

210

Val

Met

Ala

Gly

Asp

35

Gly

Ile

Glu

His

Arg

115

Lys

Glu

Tyr

Leu

Trp

195

Val

Asp

His

Thr

Ala

20

Lys

Pro

Ser

Asp

Asn

100

Val

Glu

Lys

Val

Leu

180

Glu

Leu

Lys

Glu

Met

Leu

Thr

Ser

Arg

Pro

85

Ala

Val

Tyr

Thr

Leu

165

Cys

Ser

Asp

Ser

Ala
245

Ala

Ala

His

Val

Thr

70

Glu

Lys

Ser

Lys

Ile

150

Pro

Leu

Asn

Ser

Arg

230

Leu

Val

Leu

Thr

Phe

55

Pro

Val

Thr

Val

Cys

135

Ser

Pro

Val

Gly

Asp

215

Trp

His

Met

Thr

Cys

40

Leu

Glu

Lys

Lys

Leu

120

Lys

Lys

Ser

Lys

Gln

200

Gly

Gln

Asn

Ala

Gln

25

Pro

Phe

Val

Phe

Pro

105

Thr

Val

Ala

Arg

Gly

185

Pro

Ser

Gln

His

Pro

10

Thr

Pro

Pro

Thr

Asn

90

Arg

Val

Ser

Lys

Asp

170

Phe

Glu

Phe

Gly

Tyr
250

19

Arg

Trp

Cys

Pro

Cys

75

Trp

Glu

Leu

Asn

Gly

155

Glu

Tyr

Asn

Phe

Asn

235

Thr

Thr

Ala

Pro

Lys

60

Val

Tyr

Glu

His

Lys

140

Gln

Leu

Pro

Asn

Leu

220

Val

Gln

Leu

Gly

Ala

45

Pro

Val

Val

Gln

Gln

125

Ala

Pro

Thr

Ser

Tyr

205

Tyr

Phe

Lys

Val

Glu

30

Pro

Lys

Val

Asp

Tyr

110

Asp

Leu

Arg

Lys

Asp

190

Leu

Ser

Ser

Ser

Leu

15

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

175

Ile

Thr

Lys

Cys

Leu
255

Leu

Lys

Leu

Thr

Val

80

Val

Ser

Leu

Ala

Pro

160

Gln

Ala

Trp

Leu

Ser

240

Ser
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Leu Ser Pro Gly Lys

<210> 17

<211> 1446
<212> DNA
<213> Homo

<400> 17
gaattcgcca

ctggctctga
gtgcagccag
acctacattc
tatccaacca
gcagatactt
gctgtgtact
cagggaacac
gccccctcta
tatttcccag
acctttcctg
ccaagttcaa
actaaagtcg
tgtcctgcac
gacaccctga
gaggaccccg
acaaaaccca
ctgcaccagg
cccgcaccta
tacgtgctgc
gtgaaagggt
aacaattacc
aagctgacag
catgaggccc

ggatcc

260

sapiens

ccatggccgt
cacagacatg
gagggtctct
actgggtgcg
atggatacac
ccaaaaacac
attgcagtcg
tggtcactgt
gtaaatccac
agcccgtcac
ctgtgctgca
gcctggggac
acaagaaagt
cagagctgct
tgatttccag
aagtcaagtt
gggaggaaca
actggctgaa
tcgagaaaac
ctccaagcag
tctatcccag
tgacctggcc
tggataaatc

tgcacaatca

gatggctcca
ggccggggaa
gcgactgagt
ccaggctcct
acggtatgcc
cgcctacctg
gtggggaggc
gagctccgca
atctggggga
agtgagttgg
gtcaagcggc
ccagacatat
ggaacccaag
gggaggacca
gaccccagaa
caactggtac
gtacaactca
cggcaaggag
cattagcaag
ggacgagctg
tgatatcgca
ccctgtgcetg
tcggtggcag

ttacacccag

agaaccctgg
gtccagctgg
tgcgccgcett
ggaaaaggcc
gacagcgtga
cagatgaaca
gacggcttct
tctactaagg
actgcagccc
aactcaggcg
ctgtactctc
atctgcaacg
agctgtgata
tccgtgttcc
gtcacatgcg
gtggatggcg
acatatcgcg
tataagtgca
gctaaagggc
acaaagaacc
gtggagtggg
gacagcgatg
cagggcaacg

aagagcctgt

20

tcctgetgcet
tcgaaagcgg
caggcttcaa
tggagtgggt
agggccggtt
gcctgcgagce
acgctatgga
ggcctagtgt
tgggatgtct
ccctgacttc
tgtcctctgt
tgaatcacaa
aaactcatac
tgtttccacc
tggtcgtgga
tcgaggtgca
tcgtgagcegt
aagtgagcaa
agcctagaga
aggtctccct
aatcaaatgg
gcagcttctt
tctttagttg

ccctgtctcc

gagtggggca
aggaggactg
catcaaggac
ggcacgaatc
caccattagc
cgaagatacc
ttattggggg
gtttccactg
ggtgaaggac
cggggtccat
ggtcacagtg
gccaagcaat
ctgcccacct
caagcctaaa
cgtgtctcac
taatgccaag
cctgactgtg
taaggctctg
accacaggtc
gctgtgtctg
acagcctgaa
cctgtattcc
ttcagtgatg

cggcaaatga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1446
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<210> 18
<211> 47

<212>
<213>

<220>

<221>
<222>
<223>

<400> 18
Glu Phe Ala

1

Leu

Leu

Leu

Trp

Tyr

Phe

Asn

Gly

Val

145

Ala

Leu

Gly

Ser

Val

Ser

50

Val

Pro

Thr

Ser

Gly

130

Thr

Pro

Val

Ala

9

PRT
Homo sapiens

Gly

Glu

35

Cys

Arg

Thr

Ile

Leu

115

Asp

Val

Ser

Lys

Leu

Thr

Ala

20

Ser

Ala

Gln

Asn

Ser

100

Arg

Gly

Ser

Ser

Asp

180

Thr

misc_feature
(30)..(0479)
Final protein

Met

5

Leu

Gly

Ala

Ala

Gly

85

Ala

Ala

Phe

Ser

Lys

165

Tyr

Ser

product

Ala Val

Ala Leu

Gly Gly

Ser Gly

55

Pro Gly
70

Tyr Thr

Asp Thr

Glu Asp

Tyr Ala

135

Ala Ser

150

Ser Thr

Phe Pro

Gly val

Met

Thr

Leu

40

Phe

Lys

Arg

Ser

Thr

120

Met

Thr

Ser

Glu

His

Ala

Gln

25

Val

Asn

Gly

Lys

105

Ala

Asp

Lys

Gly

Pro

185

Thr

Pro

10

Thr

Gln

Ile

Leu

Ala

90

Asn

Val

Tyr

Gly

Gly

170

Val

Phe
21

Arg

Trp

Pro

Lys

Glu

75

Asp

Thr

Tyr

Trp

Pro

155

Thr

Thr

Pro

Thr

Ala

Gly

Asp

60

Trp

Ser

Ala

Tyr

Gly

140

Ser

Ala

Val

Ala

Leu

Gly

Gly

45

Thr

Val

Val

Tyr

Cys

125

Gln

Val

Ala

Ser

Val

Val

Glu

30

Ser

Tyr

Ala

Lys

Leu

110

Ser

Gly

Phe

Leu

Trp

190

Leu

Leu
15

Val

Leu

Ile

Arg

Gly

95

Gln

Arg

Thr

Pro

Gly

175

Asn

Gln

Leu

Gln

Arg

His

ITle

80

Arg

Met

Trp

Leu

Leu

160

Cys

Ser

Ser
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Ser

Leu

225

Thr

Thr

Phe

Pro

Val

305

Thr

Val

Cys

Ser

Pro

385

Val

Gly

Asp

Gly

210

Gly

Lys

Cys

Leu

Glu

290

Lys

Lys

Leu

Lys

Lys

370

Ser

Lys

Gln

Gly

195

Leu

Thr

Val

Pro

Phe

275

Val

Phe

Pro

Thr

Val

355

Ala

Arg

Gly

Pro

Ser
435

Tyr

Gln

Asp

Pro

260

Pro

Thr

Asn

Arg

Val

340

Ser

Lys

Asp

Phe

Glu

420

Phe

Ser

Thr

Lys

245

Cys

Pro

Cys

Trp

Glu

325

Leu

Asn

Gly

Glu

Tyr

405

Asn

Phe

Leu

Tyr

230

Lys

Pro

Lys

Val

Tyr

310

Glu

His

Lys

Gln

Leu

390

Pro

Asn

Leu

Ser

215

Ile

Val

Ala

Pro

Val

295

Val

Gln

Gln

Ala

Pro

375

Thr

Ser

Tyr

200

Ser

Cys

Glu

Pro

Lys

280

Val

Asp

Tyr

Asp

Leu

360

Arg

Lys

Asp

Leu

Ser
440

Val

Asn

Pro

Glu

265

Asp

Asp

Gly

Asn

Trp

345

Pro

Glu

Asn

Ile

Thr

425

Lys

Val

Val

Lys

250

Leu

Thr

Val

Val

Ser

330

Leu

Ala

Pro

Gln

Ala

410

Trp

Leu

22

Thr

Asn

235

Ser

Leu

Leu

Ser

Glu

315

Thr

Asn

Pro

Gln

Val

395

Val

Pro

Thr

Val

220

His

Cys

Gly

Met

His

300

Val

Tyr

Gly

Ile

Val

380

Ser

Glu

Pro

Val

205

Pro

Lys

Asp

Gly

Ile

285

Glu

His

Arg

Lys

Glu

365

Tyr

Leu

Trp

Val

Asp
445

Ser

Pro

Lys

Pro

270

Ser

Asp

Asn

Val

Glu

350

Lys

Val

Leu

Glu

Leu

430

Lys

Ser

Ser

Thr

255

Ser

Arg

Pro

Ala

Val

335

Tyr

Thr

Leu

Cys

Ser

415

Asp

Ser

Ser

Asn

240

His

Val

Thr

Glu

Lys

320

Ser

Lys

Ile

Pro

Leu

400

Asn

Ser

Arg
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Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val

450

455

His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
470

465

<210> 19
<211> 738
<212> DNA
<213> Homo

<400> 19
gaattcgcca

ctggcactga
tccgettctg
gcagtcgcct
tcattcctgt
acactgacta
tataccacac
gctccaagtg
gtggtctgtc
aacgctctgc
acttatagtc
tatgcctgtg
ggcgaatgtt
<210> 20

<211> 243

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

<400> 20

misc_
30).
Final protein product

sapiens

ctatggccgt
ctcagacttg
tgggcgacag
ggtaccagca
attcaggagt
tctctagtct
cccctacttt
tcttcatttt
tgctgaacaa
agagtggcaa
tgtcaagcac
aggtgaccca

gaggatcc

sapiens

feature
. (243)

gatggcacct
ggctggggat
ggtcactatc
gaagcctggg
gcccagecgg
gcagcctgag
cggccagggg
tccacccagce
cttctacccc
cagccaggag
cctgacactg

tcaggggctg

475

agaaccctgg
attcagatga
acctgccgceg
aaagctccaa
tttagcggca
gattttgcca
accaaagtgg
gacgaacagc
agagaggcca
agcgtgacag
agcaaggcag

tcttctcccg

Met His Glu Ala Leu

460

Ser Pro Gly Lys

tcctgetgct
cccagtcccc
catctcagga
agctgctgat
gcagatctgg
catactattg
agatcaagcg
tgaaatccgg
aagtgcagtg
aacaggactc
actacgaaaa

tgaccaagtc

gtccggggca

tagctccctg
tgtgaacacc
ctacagtgca
caccgacttc
ccagcagcac
aactgtggcc
cacagcttct
gaaggtcgat
caaagattct
gcataaagtg

tttcaaccga

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu

1

5

10

15

Leu Ser Gly Ala Leu Ala Leu Thr GIn Thr Trp Ala Gly Asp Ile Gln

20

25

23

30

60

120

180

240

300

360

420

480

540

600

660

720

738
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Met

Thr

Tyr

65

Ser

Gly

Ala

Gln

Phe

145

Val

Trp

Thr

Thr

Val

225

Gly

<210>
<211>
<212>
<213>

<400>

Thr

Ile

50

Gln

Phe

Thr

Thr

Gly

130

Ile

Val

Lys

Glu

Leu

210

Thr

Glu

21
792
DNA
Homo sapiens

21

Gln

35

Thr

Gln

Leu

Asp

Tyr

115

Thr

Phe

Cys

Val

Gln

195

Ser

His

Cys

Ser

Cys

Lys

Tyr

Phe

100

Lys

Pro

Leu

Asp

180

Asp

Lys

Gln

Pro

Arg

Pro

Ser

85

Thr

Cys

Val

Pro

Leu

165

Asn

Ser

Ala

Gly

Ser

Ala

Gly

70

Gly

Leu

Gln

Glu

Ser

150

Asn

Ala

Lys

Asp

Leu
230

Ser

Ser

55

Lys

Val

Thr

Gln

Ile

135

Asp

Asn

Leu

Asp

Tyr

215

Ser

Leu

40

Gln

Ala

Pro

Ile

His

120

Lys

Glu

Phe

Gln

Ser

200

Glu

Ser

Ser

Asp

Pro

Ser

Ser

105

Arg

Gln

Ser

185

Thr

Lys

Pro

Ala

Val

Lys

Arg

90

Ser

Thr

Thr

Leu

Pro

170

Gly

Tyr

His

Val

24

Ser

Asn

Leu

75

Phe

Leu

Thr

Val

Lys

155

Arg

Asn

Ser

Lys

Thr
235

Val

Thr

60

Leu

Ser

Gln

Pro

Ala

140

Ser

Glu

Ser

Leu

Val

220

Lys

Gly

45

Ala

Ile

Gly

Pro

Pro

125

Ala

Gly

Ala

Gln

Ser

205

Tyr

Ser

Asp

Val

Tyr

Ser

Glu

110

Thr

Pro

Thr

Lys

Glu

190

Ser

Ala

Phe

Arg

Ala

Ser

Arg

95

Asp

Phe

Ser

Ala

Val

175

Ser

Thr

Cys

Asn

Val

Trp

Ala

80

Ser

Phe

Gly

Val

Ser

160

Gln

Val

Leu

Glu

Arg
240
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gaattcgcca
ctggcactga
ccaccttgtc
cccaaagata
tcccacgagg
gctaagacaa
accgtgctgc
gccctgectg
caggtctacg
tgtctggtga
ccagagaaca
gtctcaaagc
gtgatgcacg
aaatgaggat
<210> 22

<211> 261

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 22
Glu Phe Ala
1

Leu Ser Gly

Ser Ser Asp

35

Gly Gly
50

Leu

Leu Met Ile

65

Ser His Glu

ccatggccgt
cacagacttg
cagcaccaga
ccctgatgat
accccgaagt
aaccacggga
atcaggattg
ctccaatcga
tgtatcctcc
aaggatttta
attataagac
tgacagtgga
aagccctgca

CccC

sapiens

feature
.(261)
protein pr

Thr Met Al
5

Ala Leu Al
20

Lys Thr Hi
Va

Pro Ser

Th
70

Ser Arg

Asp Pro GI

gatggcacct
ggctggggaa
actgctggga
cagccgaaca
caagttcaac
ggaacagtac
gctgaacggc
gaaaaccatt
aagtcgcgac
cccttccgat
cacaccccct
caaaagcaga

caatcattac

oduct

a Val Met

a Leu Thr

s Thr Cys

40

1 Phe
55

Leu

r Pro Glu

u Val Lys

agaaccctgg
cctaagagca
ggaccaagcg
cccgaagtga
tggtacgtgg
aactctactt
aaagagtata
agtaaggcta
gagctgacca
attgcagtgg
gtgctggaca
tggcagcagg

actcagaagt

Ala Pro Arg

10

Gln
25

Thr Trp

Pro Pro Cys

Phe Pro Pro

Val Thr Cys

75

Phe Asn Trp

25

tcctgetgcet
gcgacaagac
tgttcctgtt
cttgcgtggt
acggcgtcga
atagagtcgt
agtgcaaagt
aagggcagcc
agaaccaggt
agtgggaatc
gcgatgggtc
gaaacgtctt

ctctgagtct

Thr Leu Val

Glu
30

Ala Gly

Ala
45

Pro Pro

Lys Pro

60

Lys

Val Vval Vval

Tyr Val Asp

gagcggggca
tcacacctgc
tccacccaag
cgtggacgtg
agtgcataat
gagtgtcctg
gtctaataag
cagggaacct
ctcactgaca
taatggccag
cttcgcactg
tagctgttcc

gtcacctggc

Leu Leu

15

Pro Lys

Glu Leu

Asp Thr

Val
80

Asp

Gly val

60

120

180

240

300

360

420

480

540

600

660

720

780

792
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Glu Val His

Thr Tyr Arg
115

Asn Gly

130

Lys

Pro Ile Glu

145

Gln val Tyr

Val Ser Leu

Val Glu Trp

195

Pro Vval
210

Pro

Thr Val
225

Asp

Val Met His

Leu Ser Pro

<210> 23

<211> 1446
<212> DNA
<213> Homo

<400> 23
gaattcgcca

ctggctctga
gtgcagccag
acctacattc

tatcccacta

85

Asn Ala

100

Val Vval

Glu

Tyr

Lys Thr

Lys

Ser Val

Lys

Ile

Thr Lys

Leu
120

Cys
135

Lys

Ser Lys

150

Val Tyr

165

Thr
180

Cys

Glu

Leu

Asp

Lys

Pro

Leu

Ser Asn

Ser Asp

Ser Arg

Pro Ser

Val Lys

Gln
200

Gly

Gly
215

Gln

230

Glu Ala

245

Gly
260

Lys

sapiens

ccatggccgt
ctcagacctg
gaggatctct
actgggtgcg

atggatacac

Leu

His Asn

gatggctcct
ggctggagag
gcgactgagt
acaggctcca

ccggtatgcec

90

Pro Arg Glu

105

Thr Val Leu

Val Ser Asn

Ala Gly

155

Lys

Arg Asp Glu

170

Gly Phe

185

Tyr

Pro Glu Asn

Ser Phe Ala

GTn Gly Asn

235

His Tyr Thr

250

agaaccctgg
gtgcagctgg
tgcgccgcett
ggaaaaggac

gactccgtga
26

95

Glu GIn Tyr Asn Ser

110

Gln
125

His Leu

Lys Ala Leu Pro Ala

140

Gln Glu Pro

160

Pro Arg

Leu Thr Asn Gln

175

Lys

Pro Ser Asp Ile Ala

190

Asn Tyr Thr Thr

205

Lys

Leu Val Ser Leu

220

Lys

Val Phe Ser

240

Ser Cys

Gln Leu Ser

255

Lys Ser

tgctgctgct gtctggagct
tggaaagcgg aggaggactg
caggattcaa catcaaggac
tggagtgggt ggctcgaatc

aggggaggtt tactattagc

60

120

180

240

300
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gccgatacat
gctgtgtact
caggggaccc
gctccttcta
tatttccccg
acttttcctg
ccaagttcaa
acaaaagtgg
tgtccagctc
gacactctga
gaggaccccg
acaaaaccaa
ctgcaccagg
cctgctccaa
tacacactgc
gtgaaaggct
aacaattaca
aagctgacag
catgaagccc
ggatcc
<210> 24
<211> 479

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

<400> 24

misc_
(30).
Final protein product

ccaaaaacac
attgcagtcg
tggtgacagt
gtaaatccac
agcctgtgac
ctgtgctgca
gcctgggcac
acaagaaagt
cagaactgct
tgatttccag
aagtgaagtt
gagaggaaca
actggctgaa
tcgaaaaaac
cacccagcag
tctatcctag
agaccacacc
tggataaatc

tgcacaatca

sapiens

feature
.(479)

tgcttacctg
atggggagga
gagctccgcc
ctctggaggg
cgtgagttgg
gtcaagcggg
acagacttat
ggagcccaag
gggaggacct
gactcccgag
caactggtac
gtacaactcc
cgggaaggag
catctctaag
agacgaactg
tgatattgct
tccagtgctg
tcgatggcag

ttacactcag

cagatgaaca
gacggattct
tctaccaagg
acagccgctc
aactcaggcg
ctgtactccc
atctgcaacg
agctgtgata
agcgtgttcc
gtgacctgcg
gtggatggcg
acttatcgcg
tataagtgca
gccaaaggcc
accaagaacc
gtggagtggg
gacagcgatg
caggggaacg

aagagcctgt

gcctgcgagce
acgctatgga
gccccagtgt
tgggatgtct
ccctgacaag
tgtcctctgt
tgaatcataa
agacccacac
tgtttccccc
tggtggtgga
tggaagtgca
tcgtgagcegt
aagtcagtaa
agccaaggga
aggtgtccct
aatcaaatgg
gcagcttctt
tgtttagttg

ccctgtctcc

cgaagatacc
ttattgggga
gtttcccctg
ggtgaaggac
cggagtgcac
ggtgacagtg
gccctcaaat
ctgccctcecc
taagccaaaa
cgtgtctcac
taatgctaag
gctgaccgtg
taaggccctg
gccccaggtg
gacatgtctg
acagccagag
cctgtattcc
ttcagtgatg

cggcaaatga

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu

1

5

10

15

Leu Ser Gly Ala Leu Ala Leu Thr GIn Thr Trp Ala Gly Glu Val Gln

20

25

27

30

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1446
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Leu

Leu

Trp

65

Tyr

Phe

Asn

Gly

Val

145

Ala

Leu

Gly

Ser

Leu

225

Thr

Thr

Phe

Val

Ser

50

Val

Pro

Thr

Ser

Gly

130

Thr

Pro

Val

Ala

Gly

210

Gly

Lys

Cys

Leu

Glu

35

Cys

Arg

Thr

Ile

Leu

115

Asp

Val

Ser

Lys

Leu

195

Leu

Thr

Val

Pro

Phe
275

Ser

Ala

Gln

Asn

Ser

100

Gly

Ser

Ser

Asp

180

Thr

Tyr

Gln

Asp

Pro

260

Pro

Gly

Ala

Ala

Gly

85

Ala

Ala

Phe

Ser

Lys

165

Tyr

Ser

Ser

Thr

Lys

245

Cys

Pro

Gly

Ser

Pro

70

Tyr

Asp

Glu

Tyr

Ala

150

Ser

Phe

Gly

Leu

Tyr

230

Lys

Pro

Lys

Gly

Gly

Gly

Thr

Thr

Asp

Ala

135

Ser

Thr

Pro

Val

Ser

215

Ile

Val

Ala

Pro

Leu

40

Phe

Lys

Arg

Ser

Thr

120

Met

Thr

Ser

Glu

His

200

Ser

Cys

Glu

Pro

Lys
280

Val

Asn

Gly

Tyr

Lys

105

Ala

Asp

Lys

Gly

Pro

185

Thr

Val

Asn

Pro

Glu
265

Gln

Ile

Leu

Ala

90

Asn

Val

Tyr

Gly

Gly

170

Val

Phe

Val

Val

Lys

250

Leu

Thr

28

Pro

Lys

Glu

75

Asp

Thr

Tyr

Trp

Pro

155

Thr

Thr

Pro

Thr

Asn

235

Ser

Leu

Leu

Gly

Asp

Trp

Ser

Ala

Tyr

Gly

140

Ser

Ala

Val

Ala

Val

220

His

Cys

Gly

Met

Gly

45

Thr

Val

Val

Tyr

Cys

125

Gln

Val

Ala

Ser

Val

205

Pro

Lys

Asp

Gly

Ile
285

Ser

Tyr

Ala

Lys

Leu

110

Ser

Gly

Phe

Leu

Trp

190

Leu

Ser

Pro

Lys

Pro

270

Ser

Leu

Ile

Arg

Gly

95

Gln

Arg

Thr

Pro

Gly

175

Asn

Gln

Ser

Ser

Thr

255

Ser

Arg

Arg

His

Ile

80

Arg

Met

Trp

Leu

Leu

160

Cys

Ser

Ser

Ser

Asn

240

His

Val

Thr
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Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
290 295 300

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
305 310 315 320

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
325 330 335

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
340 345 350

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro ITe Glu Lys Thr Ile
355 360 365

Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro
370 375 380

Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
385 390 395 400

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
405 410 415

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
420 425 430

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
435 440 445

Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
450 455 460

His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
465 470 475

<210> 25

<211> 738

<212> DNA

<213> Homo sapiens

<400> 25
gaattcgcca ctatggctgt gatggcccct aggaccctgg tgctgctgct gtccggagcet 60

ctggctctga ctcagacctg ggctggagac atccagatga cccagtctcc atcctccctg 120

tctgcatctg taggagacag agtcaccatc acttgccggg caagtcagga cgttaacacc 180

29
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gctgtagctt
tcctttttgt
actctcacca
tacactaccc
gcaccatctg
gttgtgtgcc
aacgccctcc
acctacagcc
tacgcctgcg
ggagagtgtt
<210> 26

<211> 243

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 26
Glu Phe Ala
1

Leu Ser Gly

Thr Gln

35

Met

Thr Ile Thr

50

Tyr Gln Gln

65

Ser Phe Leu

Gly Thr Asp

Ala Thr Tyr

ggtatcagca
acagtggggt
tcagcagtct
cacccacttt
tcttcatctt
tgctgaataa
aatcgggtaa
tcagcagcac
aagtcaccca

gaggatcc

sapiens

feature
. (243)
protein pr

Thr Met Al

5

Ala
20

Leu Al
Ser Pro Se
Cys

Arg Al

Pro GI
70

Lys

Ser G1
85

Tyr

Phe
100

Thr Le

Tyr Cys GI

gaaaccaggg
cccatcaagg
gcaacctgaa
cggccaaggg
cccgeccatct
cttctatccc
ctcccaagag
cctgacgctg

tcagggcctg

oduct

a Val Met

Thr

a Leu

Leu
40

r Ser

a Ser Gln

55

y Lys Ala

y Val Pro

u Thr

Ile

n Gln His

aaagccccta
ttcagtggca
gattttgcaa
accaaagtgg
gatgagcagt
agagaggcca
agtgtcacag
agcaaagcag

agctcgcccg

Ala Pro

10

Gln Thr

25

Trp

Ser Ala Ser

Asp Val Asn

Leu
75

Pro Lys

Ser Arg Phe

90

Ser Ser Leu

105

Thr Thr
30

agctcctgat
gtcgatctgg
cttactactg
agatcaaacg
tgaaatctgg
aagtacagtg
agcaggacag
actacgagaa

tcacaaagag

Thr Leu Val

Ala Gly Asp

30

Val Gly

45

Asp

Thr
60

Ala Val

Leu Ile Tyr

Ser Gly Ser

Gln Glu

110

Pro

Pro Pro Thr

ctattctgca
gacagatttc
tcaacagcat
aactgtggct
aactgcctct
gaaggtggat
caaggacagc
acacaaagtc

cttcaacagg

Leu Leu

15

ITe Gln

Arg Val
Ala

Trp

Ala
80

Ser

Arg Ser

95

Asp Phe

Phe Gly

240

300

360

420

480

540

600

660

720

738
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115

Gln Gly Thr

130

Phe
145

Ile Phe

vVal val Cys

Trp Lys Val

Thr Glu Gln

195

Thr Leu Ser

210

Val Thr His

225

Gly GTu Cys

<210> 27

<211> 1446
<212> DNA
<213> Homo

<400> 27
gaattcgcca

ctggctctga
gtgcagccag
acctacattc
tatcccacta
gccgatacat
gctgtgtact
caggggaccc
gctccttcta
tatttccccg

acttttcctg

Lys Val

Pro Pro

Glu

Ser

120

Ile
135

Lys

Asp Glu

150

Leu
165

Leu

Asp Asn

180

Ser

Lys Ala

Gln Gly

Asn

Ala

Lys

Asp

Leu

Asn Phe

GIn

Leu

Ser
200

Asp

Tyr Glu

215

Ser Ser

230

sapiens

ccatggccgt
ctcagacctg
gaggatctct
actgggtgcg
atggatacac
ccaaaaacac
attgcagtcg
tggtgacagt
gtaaatccac
agcctgtgac

ctgtgctgca

gatggctcct
ggctggagag
gcgactgagt
acaggctcca
ccggtatgcec
tgcttacctg
atggggagga
gagctccgcc
ctctggaggg
cgtgagttgg

gtcaagcggg

Arg Thr Val

Gln Leu Lys

155

Pro
170

Tyr Arg

Ser Asn

185

Gly

Thr Tyr Ser

Lys His Lys

Thr
235

Pro Val

agaaccctgg
gtgcagctgg
tgcgccgcett
ggaaaaggac
gactccgtga
cagatgaaca
gacggattct
tctaccaagg
acagccgctc
aactcaggcg

ctgtactccc
31

125

Ala
140

Ala Pro

Ser Gly Thr

Glu Ala Lys

Gln Glu

190

Ser

Leu Ser Ser

205

Val
220

Tyr Ala

Lys Ser Phe

tgctgctgct
tggaaagcgg
caggattcaa
tggagtgggt
aggggaggtt
gcctgcgagce
acgctatgga
gccccagtgt
tgggatgtct
ccctgacaag

tgtcctctgt

Ser Val

Ala Ser

160

Val
175

Gln

Ser Val

Thr Leu

Cys Glu

Asn Arg

240

gtctggagct
aggaggactg
catcaaggac
ggctcgaatc
tactattagc
cgaagatacc
ttattgggga
gtttcccctg
ggtgaaggac
cggagtgcac

ggtgacagtg

60

120

180

240

300

360

420

480

540

600

660
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tgaatcataa
agacccacac
tgtttccccc
tggtggtgga
tggaagtgca
tcgtgagcegt
aagtcagtaa
agccaaggga
aggtgtccct
aatcaaatgg
gcagcttcgc
tgtttagttg

ccctgtctcc

Thr Leu Val Leu

Ala Gly Glu Vval

30

Gly Gly Ser Leu

45

Asp Thr Tyr Ile

60

gccctcaaat
ctgcccteccc
taagccaaaa
cgtgtctcac
taatgctaag
gctgaccgtg
taaggccctg
gccccaggtg
gacatgtctg
acagccagag
cctggtgtcc
ttcagtgatg

cggcaaatga

Leu

15

Gln

Arg

His

Ile

ccaagttcaa gcctgggcac acagacttat atctgcaacg
acaaaagtgg acaagaaagt ggagcccaag agctgtgata
tgtccagctc cagaactgct gggaggacct agcgtgttcc
gacactctga tgatttccag gactcccgag gtgacctgcg
gaggaccccg aagtgaagtt caactggtac gtggatggcg
acaaaaccaa gagaggaaca gtacaactcc acttatcgcg
ctgcaccagg actggctgaa cgggaaggag tataagtgca
cctgctccaa tcgaaaaaac catctctaag gccaaaggcc
tacgtgtacc cacccagcag agacgaactg accaagaacc
gtgaaaggct tctatcctag tgatattgct gtggagtggg
aacaattaca agaccacacc tccagtgctg gacagcgatg
aagctgacag tggataaatc tcgatggcag caggggaacg
catgaagccc tgcacaatca ttacactcag aagagcctgt
ggatcc
<210> 28
<211> 479
<212> PRT
<213> Homo sapiens
<220>
<221> misc_feature
<222> (30)..(479
<223> Final protein product
<400> 28
Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg
1 5 10
Leu Ser Gly Ala Leu Ala Leu Thr Gln Thr Trp
20 25
Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro
35 40
Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys
50 55
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu

65 70

32

75

Trp Val Ala Arg

80

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1446
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Tyr

Phe

Asn

Gly

Val

145

Ala

Leu

Gly

Ser

Leu

225

Thr

Thr

Phe

Pro

Val

305

Thr

Pro

Thr

Ser

Gly

130

Thr

Pro

Val

Ala

Gly

210

Gly

Lys

Cys

Leu

Glu

290

Lys

Lys

Thr

Ile

Leu

115

Asp

Val

Ser

Lys

Leu

195

Leu

Thr

Val

Pro

Phe

275

Val

Phe

Pro

Asn

Ser

100

Gly

Ser

Ser

Asp

180

Thr

Gln

Asp

Pro

260

Pro

Thr

Asn

Arg

Gly

85

Ala

Ala

Phe

Ser

Lys

165

Tyr

Ser

Ser

Thr

Lys

245

Cys

Pro

Cys

Trp

Glu
325

Tyr

Asp

Glu

Tyr

Ala

150

Ser

Phe

Gly

Leu

Tyr

230

Lys

Pro

Lys

Val

Tyr

310

Glu

Thr

Thr

Asp

Ala

135

Ser

Thr

Pro

Val

Ser

215

Ile

Val

Ala

Pro

Val

295

Val

Gln

Arg

Ser

Thr

120

Met

Thr

Ser

Glu

His

200

Ser

Cys

Glu

Pro

Lys

280

Val

Asp

Tyr

Tyr

Lys

105

Ala

Asp

Lys

Gly

Pro

185

Thr

Val

Asn

Pro

Glu

265

Asp

Gly

Asn

Ala

90

Asn

Val

Tyr

Gly

Gly

170

Val

Phe

Val

Val

Lys

250

Leu

Thr

Val

Val

Ser
330

33

Asp

Thr

Tyr

Trp

Pro

155

Thr

Thr

Pro

Thr

Asn

235

Ser

Leu

Leu

Ser

Glu

315

Thr

Ser

Ala

Tyr

Gly

140

Ser

Ala

Val

Ala

Val

220

His

Cys

Gly

Met

His

300

Val

Val

Tyr

Cys

125

Gln

Val

Ala

Ser

Val

205

Pro

Lys

Asp

Gly

Ile

285

Glu

His

Arg

Lys

Leu

110

Ser

Gly

Phe

Leu

Trp

190

Leu

Ser

Pro

Lys

Pro

270

Ser

Asp

Asn

Val

Gly

95

Gln

Arg

Thr

Pro

Gly

175

Asn

Gln

Ser

Ser

Thr

255

Ser

Arg

Pro

Ala

Val
335

Arg

Met

Trp

Leu

Leu

160

Cys

Ser

Ser

Ser

Asn

240

His

Val

Thr

Glu

Lys

320

Ser
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Val Leu Thr

Val
355

Cys Lys

Ser Lys Ala

370

Pro Ser

385

Arg

Val Lys Gly

Gly GIn Pro

Ser
435

Asp Gly

Gln
450

Trp GlIn

His Asn His

465

<210> 29
<211> 738
<212> DNA
<213> Homo

<400> 29
gaattcgcca

ctggctctga
tctgcatctg
gctgtagctt
tcctttttgt
actctcacca
tacactaccc
gcaccatctg

gttgtgtgcc

Val
340

Leu

Ser Asn

Gly

Lys

Asp Glu

His

Lys

Gln

Leu

GIn Asp

Ala Leu

360

Pro
375

Arg

Thr Lys

390

Phe Tyr

405

Glu
420

Asn
Phe Ala
Asn

Gly

Tyr Thr

Pro

Asn

Leu

Val

Gln

Ser Asp

Tyr Lys

Val Ser

440

Phe
455

Ser

Lys Ser

470

sapiens

ctatggctgt
ctcagacctg
taggagacag
ggtatcagca
acagtggggt
tcagcagtct
cacccacttt
tcttcatctt

tgctgaataa

gatggcccct
ggctggagac
agtcaccatc
gaaaccaggg
cccatcaagg
gcaacctgaa
cggccaaggg
cccgccatct

cttctatccc

Trp Leu Asn

345

Pro Ala Pro

Glu Pro Gln

Gln Vval

395

Asn

ITe Ala Val

410

Thr
425

Thr Pro

Lys Leu Thr

Cys Ser Val

Leu
475

Leu Ser

aggaccctgg
atccagatga
acttgccggg
aaagccccta
ttcagtggca
gattttgcaa
accaaagtgg
gatgagcagt

agagaggcca

34

Glu
350

Gly Lys

Ile Glu

365

Lys

Val
380

Tyr Val

Ser Leu Thr

Glu Trp Glu

Val Leu

430

Pro

Val Asp

445

Lys

Met His Glu

460

Ser Pro Gly

tgctgctgct
cccagtctcc
caagtcagga
agctcctgat
gtcgatctgg
cttactactg
agatcaaacg
tgaaatctgg

aagtacagtg

Lys
Thr Ile
Pro

Tyr

Leu
400

Cys

Ser Asn

415

Asp Ser

Ser Arg

Ala Leu

Lys

gtccggagct
atcctccctg
cgttaacacc
ctattctgca
gacagatttc
tcaacagcat
aactgtggct

aactgcctct

gaaggtggat

60

120

180

240

300

360

420

480

540
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aacgccctcc aatcgggtaa ctcccaagag agtgtcacag agcaggacag caaggacagc 600

acctacagcc tcagcagcac cctgacgctg agcaaagcag actacgagaa acacaaagtc 660
tacgcctgcg aagtcaccca tcagggcctg agctcgcccg tcacaaagag cttcaacagg 720
ggagagtgtt gaggatcc 738
<210> 30

<211> 243

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (30)..(243)

<223> Final protein product

<400> 30
Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu
1 5 10 15

Leu Ser Gly Ala Leu Ala Leu Thr Gln Thr Trp Ala Gly Asp Ile Gln
20 25 30

Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
35 40 45

Thr I1e Thr Cys Arg Ala Ser GIn Asp Val Asn Thr Ala Val Ala Trp
50 55 60

Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala
65 70 75 80

Ser Phe Leu Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Arg Ser
85 90 95

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro Glu Asp Phe
100 105 110

Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro Thr Phe Gly
115 120 125

Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val
130 135 140

Phe I1e Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser
145 150 155 160

Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln
35
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Trp Lys

Thr Glu

Thr Leu

210

Val Thr

225

Gly Glu

<210> 31

<211> 1446
<212> DNA
<213> Homo

<400> 31
gaattcgcca

ctggctctga
gtgcagccag
acctacattc
tatcccacta
gccgatacat
gctgtgtact
caggggaccc
gctccttcta
tatttccccg
acttttcctg
ccaagttcaa
acaaaagtgg
tgtccagctc
gacactctga
gaggaccccg

daCaaaaccaa

Cys

165

Val Asp Asn Ala Leu

180

Gln Asp Ser Lys Asp
195

Ser Lys Ala Asp Tyr

His GIn Gly Leu Ser

Gln

200

Glu
215

Ser

230

sapiens

ccatggccgt
ctcagacctg
gaggatctct
actgggtgcg
atggatacac
ccaaaaacac
attgcagtcg
tggtgacagt
gtaaatccac
agcctgtgac
ctgtgctgca
gcctgggceac
acaagaaagt
cagaactgct
tgatttccag
aagtgaagtt

gagaggaaca

gatggctcct
ggctggagag
gcgactgagt
acaggctcca
ccggtatgcec
tgcttacctg
atggggagga
gagctccgcc
ctctggaggg
cgtgagttgg
gtcaagcggg
acagacttat
ggagcccaag
gggaggacct
gactcccgag
caactggtac

gtacaactcc

170

Ser Gly Asn
185

Ser Thr Tyr Ser

Lys His Lys

Pro val Thr
235

agaaccctgg
gtgcagctgg
tgcgccgcett
ggaaaaggac
gactccgtga
cagatgaaca
gacggattct
tctaccaagg
acagccgctc
aactcaggcg
ctgtactccc
atctgcaacg
agctgtgata
agcgtgttcc
gtgacctgcg
gtggatggcg

acttatcgcg
36

175

Ser GIn Glu Ser Val

190

Leu Ser Ser Thr Leu

205

Val Tyr Ala Cys Glu

220

Lys Ser Phe Asn Arg

tgctgctgct
tggaaagcgg
caggattcaa
tggagtgggt
aggggaggtt
gcctgcgagce
acgctatgga
gccccagtgt
tgggatgtct
ccctgacaag
tgtcctctgt
tgaatcataa
agacccacac
tgtttccccc
tggtggtgga
tggaagtgca

tcgtgagcgt

240

gtctggagct
aggaggactg
catcaaggac
ggctcgaatc
tactattagc
cgaagatacc
ttattgggga
gtttcccctg
ggtgaaggac
cggagtgcac
ggtgacagtg
gccctcaaat
ctgccctccc
taagccaaaa
cgtgtctcac
taatgctaag

gctgaccgtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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ctgcaccagg
cctgctccaa
tacgtgctgc
gtgaaaggct
aacaattacc
aagctgacag
catgaagccc
ggatcc
<210> 32
<211> 479

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 32
Glu Phe Ala
1

Leu Ser Gly

Val Glu

35

Leu

Ser
50

Leu Cys

Trp Val

65

Arg

Tyr Pro Thr

Phe Thr Ile

Leu
115

Asn Ser

actggctgaa
tcgaaaaaac
cacccagcag
tctatcctag
tgacctggcc
tggataaatc

tgcacaatca

sapiens

feature
.(479)

protein pr

Thr Met Al
5

Ala
20

Leu Al

Ser Gly Gl

Ala Ala Se

Gln Ala Pr

70

Asn Gly

85

Ty

Ser Ala As

100

Arg Ala GI

c¢gggaaggag
catctctaag
agacgaactg
tgatattgct
tccagtgctg
tcgatggcag

ttacactcag

oduct

a Val Met

Thr

a Leu

Leu
40

y Gly

r Gly Phe

o Gly Lys
r Thr Arg
Ser

p Thr

Thr
120

u Asp

tataagtgca
gccaaaggcc
accaagaacc
gtggagtggg
gacagcgatg
caggggaacg

aagagcctgt

Ala Pro

10

Arg

Gln Thr

25

Trp

Val GIn Pro

Asn Ile Lys

Glu
75

Gly Leu

Ala
90

Tyr Asp

Lys Asn Thr

105

Ala Val

37

aagtcagtaa
agccaaggga
aggtgtccct
aatcaaatgg
gcagcttctt
tgtttagttg

ccctgtctcc

Thr Leu Val

Ala Glu

30

Gly

Gly Gly Ser

45

Asp Thr Tyr

Trp Val Ala

Ser Vval Lys

Ala Leu

110

Tyr

Tyr Cys Ser

125

taaggccctg
gccccaggtg
gctgtgtctg
acagccagag
cctgtattcc
ttcagtgatg

cggcaaatga

Leu Leu

15

Val Gln

Leu Arg
His

Ile

Ile
80

Arg

Gly
95

Arg
Gln

Met

Arg Trp

1080

1140

1200

1260

1320

1380

1440

1446
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Gly

Val

145

Ala

Leu

Gly

Ser

Leu

225

Thr

Thr

Phe

Pro

Val

305

Thr

Val

Cys

Ser

Gly

130

Thr

Pro

Val

Ala

Gly

210

Gly

Lys

Cys

Leu

Glu

290

Lys

Lys

Leu

Lys

Lys
370

Asp

Val

Ser

Lys

Leu

195

Leu

Thr

Val

Pro

Phe

275

Val

Phe

Pro

Thr

Val

355

Ala

Gly

Ser

Ser

Asp

180

Thr

Tyr

Gln

Asp

Pro

260

Pro

Thr

Asn

Arg

Val

340

Ser

Lys

Phe

Ser

Lys

165

Tyr

Ser

Ser

Thr

Lys

245

Cys

Pro

Cys

Trp

Glu

325

Leu

Asn

Gly

Tyr

Ala

150

Ser

Phe

Gly

Leu

Tyr

230

Lys

Pro

Lys

Val

Tyr

310

Glu

His

Lys

Gln

Ala

135

Ser

Thr

Pro

Val

Ser

215

Ile

Val

Ala

Pro

Val

295

Val

Gln

Gln

Ala

Pro
375

Met

Thr

Ser

Glu

His

200

Ser

Cys

Glu

Pro

Lys

280

Val

Asp

Tyr

Asp

Leu

360

Arg

Asp

Lys

Gly

Pro

185

Thr

Val

Asn

Pro

Glu

265

Asp

Asp

Gly

Asn

Trp

345

Pro

Glu

Tyr

Gly

Gly

170

Val

Phe

Val

Val

Lys

250

Leu

Thr

Val

Val

Ser

330

Leu

Ala

Pro

38

Trp

Pro

155

Thr

Thr

Pro

Thr

Asn

235

Ser

Leu

Leu

Ser

Glu

315

Thr

Asn

Pro

Gln

Gly

140

Ser

Ala

Val

Ala

Val

220

His

Cys

Gly

Met

His

300

Val

Tyr

Gly

Ile

Val
380

Gln

Val

Ala

Ser

Val

205

Pro

Lys

Asp

Gly

Ile

285

Glu

His

Arg

Lys

Glu

365

Tyr

Gly

Phe

Leu

Trp

190

Leu

Ser

Pro

Lys

Pro

270

Ser

Asp

Asn

Val

Glu

350

Lys

Val

Thr

Pro

Gly

175

Asn

Gln

Ser

Ser

Thr

255

Ser

Arg

Pro

Ala

Val

335

Tyr

Thr

Leu

Leu

Leu

160

Cys

Ser

Ser

Ser

Asn

240

His

Val

Thr

Glu

Lys

320

Ser

Lys

Ile

Pro
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Pro Ser

385

Arg

Val Lys Gly

Gly GIn Pro

Ser
435

Asp Gly

Gln
450

Trp Gln

His Asn His

465

<210> 33

<211> 1563
<212> DNA
<213> Homo

<400> 33
gaattcgcca

ctggcactga
aagaaacccg
tattggattg
tatccagggg
gtggacaaga
gcagtgtact
tggccagagt
ggaggctcaa
ccttcagtca
aacattggca
ctgatctacg
agcggaacct
tattgtgcat

accgtgctgg

Asp Glu

Leu

Thr Lys

390

Phe Tyr

405

Glu
420

Asn
Phe Phe
Asn

Gly

Tyr Thr

Pro

Asn

Leu

Val

Gln

Ser Asp

Leu

Ser
440

Phe
455

Ser

Lys Ser

470

sapiens

ccatggctgt
ctcagacttg
gagaaagtct
cctgggtgag
acagcgatac
gtgtctcaac
tttgtgccag
ggctgggagt
gcggaggagg
gcgcagctcc
acaattacgt
accacacaaa
ccgcttctct

cttgggacta

gggcagccga

gatggctcct
ggccgggceag
gaagatctca
gcagatgcct
aaaatactcc
tgcttatctg
gcacgacgtc
gtggggacag
ctctggagga
tggacagaag
gagctggtat
tcggcccgcet
ggcaattagc
cacactgagt

acCaaagtca

Gln Val

395

Asn

Ile Ala

410

Val

Thr
425

Pro

Lys Leu Thr

Cys Ser Val

Leu
475

Leu Ser

agaacactgg
gtccagctgg
tgcaaaggga
ggcaaggggc
ccctetttec
cagtggagct
gggtattgca
ggaaccctgg
ggagggtctc
gtgaccatct
cagcagctgc
ggggtgcctg
ggctttcgct
ggctgggtgt

agcgataaaa

39

Ser Leu Leu

Glu Trp Glu

Val Leu

430

Pro

Val Asp

445

Lys

Met His Glu

460

Ser Pro Gly

tcctgetgcet
tgcagagcgg
gtggatactc
tggaatacat
agggccaggt
ccctgaaacc
cagatcgcac
tcacagtgtc
agagtgtgct
cctgctctgg
ctggcaccgc
atagattcag
ccgaggacga
tcggaggcgg

ctcatacctg

Leu
400

Cys

Ser Asn

415

Ser

Ser Arg

Ala Leu

Lys

gtccggggca
ggcagaggtc
attcaccagc
gggcctgatc
cacaatttcc
tagcgattcc
ttgtgcaaag
tagtggagga
gactcagcca
cagctctagt
cccaaagctg
tgggtcaaaa
agctgattac
gactaagctg

cccaccatgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900
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cctgcaccag
accctgatga
gaccccgaag
aaaccccgag
caccaggact
gctcctatcg
actctgcccc
aaaggattct
aattacaaga
ctgactgtgg
gaggccctgc
tcc

<210>
<211>

<212>
<213>

34
518
PRT
Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 34
Glu Phe Ala
1

Leu Ser Gly

Gln
35

Leu Val

ITe Ser

50

Cys

Trp Val

65

Arg

Tyr Pro Gly

Val Thr Ile

agctgctggg
tcagccgaac
tgaagtttaa
aggaacagta
ggctgaacgg
agaaaacaat
cttctaggga
atcccagtga
ccacaccacc
ataaatctcg

aCaatcatta

sapiens

feature
. (518)

protein pr

Thr Met Al

5

Ala Leu Al

20

Ser Gly Al

Lys Gly Se

Gln Pr

70

Met

Ser As

85

Asp

Ser Val As

aggaccttcc
accagaagtg
ctggtacgtg
caactcaact
gaaagagtat
tagcaaggcc
cgagctgacc
tattgctgtg
cgtgctggac
gtggcagcag

cacacagaag

oduct

a Val Met

a Leu Thr

a Glu Vval

40

r Gly
55

Tyr
o Gly Lys
p Thr

Lys

p Lys Ser

gtgttcctgt
acttgcgtgg
gatggcgtcg
tatcgggtcg
aagtgcaaag
aaaggccagc
aagaaccagg
gagtgggaat
tccgatggat
ggcaacgtgt

agcctgtccc

Ala Pro

10

Arg

Gln
25

Thr Trp

Lys Pro

Ser Phe Thr

Glu
75

Gly Leu

Ser Pro

90

Tyr

Val Ser Thr

40

ttcctccaaa
tcgtggacgt
aggtgcataa
tgagcgtcct
tgtctaataa
caagagaacc
tgagcctgac
ccaatggcca
ctttctttct
ttagttgttc

tgtctcccgg

Thr Leu Val

Gln
30

Ala Gly

Glu
45

Gly Ser

Ser
60

Tyr Trp

Tyr Met Gly

Ser Phe Gln

Ala Tyr Leu

gccaaaagac
ctcccacgag
tgccaagacc
gaccgtgctg
ggccctgcecc
ccaggtgtac
atgtctggtc
gcctgaaaac
gtattccaag
agtcatgcat

caaatgagga

Leu Leu

15

Val Gln

Leu Lys
Ala

Ile

Ile
80

Leu
Gly

Gln

Gln Trp

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563



2013258844 16 Nov 2017

Ser

Asp

Leu

145

Gly

Leu

Ile

Trp

His

225

Ser

Glu

Val

Lys

Leu

305

Thr

Val

Ser

Val

130

Gly

Gly

Thr

Ser

Tyr

210

Thr

Gly

Ala

Phe

Ser

290

Leu

Leu

Ser

Leu

115

Gly

Val

Ser

Gln

Cys

195

Gln

Asn

Thr

Asp

Gly

275

Ser

Gly

Met

His

100

Lys

Tyr

Trp

Ser

Pro

180

Ser

Gln

Arg

Ser

Tyr

260

Gly

Asp

Gly

Ile

Glu
340

Pro

Cys

Gly

Gly

165

Pro

Gly

Leu

Pro

Ala

245

Tyr

Gly

Lys

Pro

Ser

325

Asp

Ser

Thr

Gln

150

Gly

Ser

Ser

Pro

Ala

230

Ser

Cys

Thr

Thr

Ser

310

Arg

Pro

Asp

Asp

135

Gly

Gly

Val

Ser

Gly

215

Gly

Leu

Ala

Lys

His

295

Val

Thr

Glu

Ser

120

Arg

Thr

Ser

Ser

Ser

200

Thr

Val

Ala

Ser

Leu

280

Thr

Phe

Pro

Val

105

Ala

Thr

Leu

Gly

Ala

185

Asn

Ala

Pro

Ile

Trp

265

Thr

Cys

Leu

Glu

Lys
345

Val

Cys

Val

Gly

170

Ala

Ile

Pro

Asp

Ser

250

Asp

Val

Pro

Phe

Val

330

Phe

41

Tyr

Ala

Thr

155

Gly

Pro

Gly

Lys

Arg

235

Gly

Tyr

Leu

Pro

Pro

315

Thr

Asn

Phe

Lys

140

Val

Gly

Gly

Asn

Leu

220

Phe

Phe

Thr

Gly

Cys

300

Pro

Cys

Trp

Cys

125

Trp

Ser

Ser

Gln

Asn

205

Leu

Ser

Arg

Leu

Ala

285

Pro

Lys

Val

Tyr

110

Ala

Pro

Ser

Gln

Lys

190

Ile

Gly

Ser

Ser

270

Ala

Ala

Pro

Val

Val
350

Arg

Glu

Gly

Ser

175

Val

Val

Tyr

Ser

Glu

255

Gly

Glu

Pro

Lys

Val

335

Asp

His

Trp

Gly

160

Val

Thr

Ser

Asp

Lys

240

Asp

Trp

Pro

Glu

Asp

320

Asp

Gly
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Val Glu Val

355

Thr
370

Ser Tyr

Leu Asn Gly

385

Ala Pro Ile

Pro Gln Val

Gln val Ser

435

Val Glu

450

Ala

Thr
465

Pro Pro

Leu Thr Val

Ser Val Met

Ser
515

Ser Leu

<210> 35

<211> 1563
<212> DNA
<213> Homo

<400> 35
gaattcgcca

ctggcactga
aagaaacccg
tattggattg
tatccagggg

gtggacaaga

His Asn

Val

Arg

Lys Glu

Ala

Val

Tyr

Thr
360

Lys

Ser Val

375

Lys Cys

390

Glu Lys

405

Tyr Thr

420

Leu Thr

Trp Glu

Val Leu

Thr

Leu

Cys

Ser

Asp

Ile Ser

Pro

Pro

Val
440

Leu

Asn
455

Gly

Ser Asp

470

Asp Lys

485

His Glu

500

Pro Gly

sapiens

ccatggccgt
cacagacttg
gagaaagtct
cctgggtgag
acagcgatac

gtgtctcaac

Ser

Ala

Arg Trp

Leu His

Lys

gatggcacct
ggccggacag
gaagatctca
gcagatgcct
aaaatactcc

tgcctatctg

Lys Pro Arg

Leu Thr Val

Val Ser

395

Lys

Ala
410

Lys Lys

Ser
425

Arg Asp

Lys Gly Phe

Gln Pro Glu

Phe
475

Gly Ser

Gln Gln

490

Gly

Asn His

505

Tyr

agaacactgg
gtccagctgg
tgcaaaggga
ggcaaggggc
ccctetttec

cagtggagct
42

Glu Glu

365

Gln

Leu His Gln

380

Asn Lys Ala

Gly GIn Pro

Thr
430

Glu Leu

Pro Ser

445

Tyr

Asn Asn

460

Tyr

Phe Leu

Asn Val Phe

Thr Gln Lys

510

tcctgetgcet
tgcagagcgg
gtggatactc
tggaatacat

agggccaggt

ccctgaaacc

Tyr Asn

Asp

Trp

Pro
400

Leu

Arg Glu

415

Lys Asn

Asp Ile

Lys Thr

Ser Lys

480

Ser
495

Cys

Ser Leu

gagcggagcc
ggcagaggtc
attcaccagc
gggcctgatc
cacaatttcc

tagcgattcc

60

120

180

240

300

360
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gcagtgtact
tggccagagt
ggaggctcaa
ccttcagtca
aacattggca
ctgatctacg
agcggaacct
tattgtgcat
accgtgctgg
cctgcaccag
accctgatga
gaccccgaag
aaaccccgag
caccaggact
gctcctatcg
acttatcccc
aaaggatttt
aattataaga
ctgactgtcg
gaggcactgc
tcc

<210> 36
<211> 518

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).

<400> 36

tttgtgccag
ggctgggagt
gcggaggagg
gcgcagctcc
acaattacgt
accacacaaa
ccgcttectct
cttgggacta
gggcagccga
agctgctggg
tcagccgaac
tgaagtttaa
aggaacagta
ggctgaacgg
agaaaacaat
cttctaggga
accccagtga
ccacaccacc
ataaatctcg

acCaatcatta

sapiens

feature
. (518)

gcacgacgtc
gtggggacag
ctctggagga
tggacagaag
gagctggtat
tcggcccgct
ggcaattagc
cacactgagt
accaaagtca
aggaccttcc
accagaagtg
ctggtacgtg
caactcaact
gaaagagtat
tagcaaggca
cgagctgacc
tattgctgtg
cgtgctggac
gtggcagcag

cacacagaag

Final protein product

gggtattgca
ggaaccctgg
ggagggtctc
gtgaccatct
cagcagctgc
ggggtgcctg
ggctttcgct
ggctgggtgt
agcgataaaa
gtgttcctgt
acttgcgtgg
gatggcgtcg
tatcgggtcg
aagtgcaaag
aaaggccagc
aagaaccagg
gagtgggaat
tccgatggat
ggcaacgtgt

agcctgtccc

cagatcgcac
tcacagtgtc
agagtgtgct
cctgctctgg
ctggcaccgc
atagattcag
ccgaggacga
tcggaggegg
ctcatacctg
ttcctccaaa
tcgtggacgt
aggtgcataa
tgagcgtcct
tgtctaataa
caagagaacc
tgagcctgac
ccaatggcca
ctttcgctct
ttagttgttc

tgtctcccgg

ttgtgctaag
tagtggagga
gactcagcca
cagctctagt
cccaaagctg
tgggtcaaaa
agctgattac
gactaagctg
cccaccatgt
gccaaaagac
ctcccacgag
tgccaagacc
gaccgtgctg
ggccctgcecc
ccaggtgtac
atgtctggtc
gcctgaaaac
ggtgtccaag
agtcatgcat

caaatgagga

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu

1

5

10

15

Leu Ser Gly Ala Leu Ala Leu Thr GIn Thr Trp Ala Gly Gln Val Gln

20

25

43

30

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1563
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Leu

Ile

Trp

Tyr

Val

Ser

Asp

Leu

145

Gly

Leu

Ile

Trp

His

225

Ser

Glu

Val

Ser

50

Val

Pro

Thr

Ser

Val

130

Gly

Gly

Thr

Ser

Tyr

210

Thr

Gly

Ala

Gln

35

Cys

Arg

Gly

Ile

Leu

115

Gly

Val

Ser

Gln

Cys

195

Gln

Asn

Thr

Asp

Ser

Lys

Gln

Asp

Ser

100

Lys

Tyr

Trp

Ser

Pro

180

Ser

Gln

Arg

Ser

Tyr
260

Gly

Gly

Met

Ser

85

Val

Pro

Cys

Gly

Gly

165

Pro

Gly

Leu

Pro

Ala

245

Tyr

Ala

Ser

Pro

70

Asp

Asp

Ser

Thr

Gln

150

Gly

Ser

Ser

Pro

Ala

230

Ser

Cys

Glu

Gly

55

Thr

Lys

Asp

Asp

135

Gly

Gly

Val

Ser

Gly

215

Leu

Ala

Val

40

Tyr

Lys

Lys

Ser

Ser

120

Arg

Thr

Ser

Ser

Ser

200

Thr

Val

Ala

Ser

Lys

Ser

Gly

Tyr

Val

105

Ala

Thr

Leu

Gly

Ala

185

Asn

Ala

Pro

Ile

Trp
265

Lys

Phe

Leu

Ser

90

Ser

Val

Cys

Val

Gly

170

Ala

Ile

Pro

Asp

Ser

250

Asp

44

Pro

Thr

Glu

75

Pro

Thr

Tyr

Ala

Thr

155

Gly

Pro

Gly

Lys

Arg

235

Gly

Tyr

Gly

Ser

60

Tyr

Ser

Ala

Phe

Lys

140

Val

Gly

Gly

Asn

Leu

220

Phe

Phe

Thr

Glu

45

Tyr

Met

Phe

Tyr

Cys

125

Trp

Ser

Ser

Gln

Asn

205

Leu

Ser

Arg

Leu

Ser

Trp

Gly

Gln

Leu

110

Ala

Pro

Ser

Gln

Lys

190

Ile

Gly

Ser

Ser
270

Leu

Ile

Leu

Gly

95

Gln

Arg

Glu

Gly

Ser

175

Val

Val

Tyr

Ser

Glu

255

Gly

Lys

Ala

Ile

80

Gln

Trp

His

Trp

Gly

160

Val

Thr

Ser

Asp

Lys

240

Asp

Trp
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Val

Lys

Leu

305

Thr

Val

Val

Ser

Leu

385

Ala

Pro

Gln

Ala

Thr

465

Leu

Ser

Ser

Phe

Ser

290

Leu

Leu

Ser

Glu

Thr

370

Asn

Pro

Gln

Val

Val

450

Pro

Thr

Val

Leu

Gly

275

Ser

Gly

Met

His

Val

355

Tyr

Gly

Ile

Val

Ser

435

Glu

Pro

Val

Met

Ser
515

Gly

Asp

Gly

Ile

Glu

340

His

Arg

Lys

Glu

Tyr

420

Leu

Trp

Val

Asp

His

500

Pro

Gly

Lys

Pro

Ser

325

Asp

Asn

Val

Glu

Lys

405

Thr

Thr

Glu

Leu

Lys

485

Glu

Gly

Thr

Thr

Ser

310

Arg

Pro

Ala

Val

Tyr

390

Thr

Tyr

Cys

Ser

Asp

470

Ser

Ala

Lys

Lys

His

295

Val

Thr

Glu

Lys

Ser

375

Lys

Ile

Pro

Leu

Asn

455

Ser

Arg

Leu

Leu

280

Thr

Phe

Pro

Val

Thr

360

Val

Cys

Ser

Pro

Val

440

Gly

Asp

Trp

His

Thr

Cys

Leu

Glu

Lys

345

Lys

Leu

Lys

Lys

Ser

425

Lys

Gln

Gly

Gln

Asn
505

Val

Pro

Phe

Val

330

Phe

Pro

Thr

Val

Ala

410

Arg

Gly

Pro

Ser

Gln

490

His

45

Leu

Pro

Pro

315

Thr

Asn

Arg

Val

Ser

395

Lys

Asp

Phe

Glu

Phe

475

Gly

Tyr

Gly

Cys

300

Pro

Cys

Trp

Glu

Leu

380

Asn

Gly

Glu

Tyr

Asn

460

Ala

Asn

Thr

Ala

285

Pro

Lys

Val

Tyr

Glu

365

His

Lys

Gln

Leu

Pro

445

Asn

Leu

Val

Gln

Ala

Ala

Pro

Val

Val

350

Gln

Gln

Ala

Pro

Thr

430

Ser

Tyr

Val

Phe

Lys
510

Glu

Pro

Lys

Val

335

Asp

Tyr

Asp

Leu

Arg

415

Lys

Asp

Lys

Ser

Ser

495

Ser

Pro

Glu

Asp

320

Asp

Gly

Asn

Trp

Pro

400

Glu

Asn

Ile

Thr

Lys

480

Cys

Leu
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<210> 37
<211> 792
<212> DNA
<213> Homo

<400> 37
gaattcgcta

ctggcactga
ccceccttgtc
cccaaagata
agtcacgagg
gcaaagacta
actgtgctgc
gccctgectg
caggtgtaca
tgtctggtga
ccagagaaca
tattccaagc
gtgatgcacg
aaatgaggat
<210> 38

<211> 261

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).

<400> 38

sapiens

caatggccgt
cacagacttg
cagctccaga
cactgatgat
accccgaagt
aaccacggga
atcaggattg
ctccaatcga
ccctgectcec
aaggattcta
attacatgac
tgaccgtgga
aagccctgca

cC

sapiens

feature
.(261)

gatggcaccc
ggctggagaa
actgctggga
ctctcgaact
caagttcaac
ggaacagtac
gctgaacggc
gaaaaccatt
aagccgcgac
tcctagtgat
ttggccccect
caaatctaga

caatcattac

Final protein product

cgaacactgg
cctaagagct
ggaccatccg
cccgaggtca
tggtacgtgg
aactcaacat
aaggagtata
agcaaggcaa
gagctgacaa
attgccgtgg
gtgctggact
tggcagcagg

acCacagaagt

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg

1

5

10

Leu Ser Gly Ala Leu Ala Leu Thr GIn Thr Trp

20

25

Ser Ser Asp Lys Thr His Thr Cys Pro Pro Cys

35

40

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro

46

tcctgetgcet
ccgacaaaac
tgttcctgtt
cctgcgtggt
acggcgtcga
atagagtcgt
agtgcaaagt
aagggcagcc
agaaccaggt
agtgggaatc
ctgatgggag
gaaacgtctt

cactgagcct

gagcggcgca
ccacacatgc
tccacccaag
cgtggacgtc
agtgcataat
gagcgtcctg
gagcaataag
cagggaacct
ctccctgctg
aaatggccag
tttctttctg
ttcttgtagt

gtcccctggc

Thr Leu Val Leu Leu

15

Ala Gly Glu Pro Lys

30

Pro Ala Pro Glu Leu

45

Lys Pro Lys Asp Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

792
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50

Leu Met ITe Ser Arg
65

Ser His Glu Asp Pro
85

Glu Val His Asn Ala
100

Thr Tyr Arg Val Val
115

Asn Gly Lys Glu Tyr
130

Pro Ile Glu Lys Thr
145

Gln Val Tyr Thr Leu
165

Val Ser Leu Leu Cys
180

Val Glu Trp Glu Ser
195

Pro Pro Val Leu Asp
210

Thr Val Asp Lys Ser
225

Val Met His Glu Ala
245

Leu Ser Pro Gly Lys
260

<210> 39

<211> 1440

<212> DNA

<213> Homo sapiens

<400> 39

gaattcgcca caatggctgt gatggctcca agaaccctgg tcctgctgct gtccgggget

Thr

70

Glu

Lys

Ser

Lys

Ile

150

Pro

Leu

Asn

Ser

Arg

230

Leu

55

Pro

Val

Thr

Val

Cys

135

Ser

Pro

Val

Gly

Asp

215

Trp

His

Glu

Lys

Lys

Leu

120

Lys

Lys

Ser

Lys

Gln

200

Gly

Gln

Asn

Val

Phe

Pro

105

Thr

Val

Ala

Arg

Gly

185

Pro

Ser

Gln

His

Thr

Asn

90

Arg

Val

Ser

Lys

Asp

170

Phe

Glu

Phe

Gly

Tyr
250

47

Cys

75

Trp

Glu

Leu

Asn

Gly

155

Glu

Tyr

Asn

Phe

Asn

235

Thr

60

Val

Tyr

Glu

His

Lys

140

Gln

Leu

Pro

Asn

Leu

220

Val

Gln

Val

Val

Gln

Gln

125

Ala

Pro

Thr

Ser

Tyr

205

Tyr

Phe

Lys

Val

Asp

Tyr

110

Asp

Leu

Arg

Lys

Asp

190

Met

Ser

Ser

Ser

Asp

Gly

Asn

Trp

Pro

Glu

Asn

175

Ile

Thr

Lys

Cys

Leu
255

Val

80

Val

Ser

Leu

Ala

Pro

160

Gln

Ala

Trp

Leu

Ser

240

Ser

60
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ctggctctga
gtgcagccag
tacaccatgg
aacccaaata
gtggaccgga
gctgtgtact
ggaactctgg
ccctctagta
ttcccagagc
tttcctgcag
agttcaagcc
aaagtcgaca
cctgcaccag
acactgatga
gaccccgaag
aaacccaggg
catcaggatt
gcacctatcg
gtgtatcctc
aaaggattct
aattacaaga
ctgaccgtcg
gaggcactgc
<210> 40

<211> 477

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).

<400> 40

ctcagacctg
gagggtccct
attgggtgcg
gcggaggcetc
gcaaaaacac
attgcgcccg
tcaccgtgag
aatccacatc
ccgtcacagt
tgctgcagtc
tgggaacaca
agaaagtgga
agctgctggg
ttagtaggac
tcaagtttaa
aggaacagta
ggctgaacgg
agaaaacaat
catcaaggga
atccctctga
ccacaccccc
acaaatcccg

acaaccatta

sapiens

feature
477

ggccggggaa
gcgcctgtct
acaggcacct
catctacaac
cctgtatctg

gaatctgggg

ctccgcctcc

tgggggaact
gtcttggaac
aagcgggctg
gacttatatc
acccaagtct
aggaccaagc
cccagaagtc
ctggtacgtg
caacagtacc
gaaagagtat
ttccaaggca
tgagctgaca
cattgctgtg
tgtgctggac
gtggcagcag

cacccagaag

Final protein product

gtgcagctgg
tgcgccgceta
ggaaagggcc
cagcggttca
cagatgaata
ccctecttct
accaagggac
gcagccctgg
agtggcgctc
tacagcctgt
tgcaacgtga
tgtgataaaa
gtgttcctgt
acatgcgtgg
gacggcgtcg
tatcgcgtcg
aagtgcaaag
aaaggacagc
aagaaccagg
gagtgggaaa
tcagatggca
gggaatgtgt

tcactgtcac

tcgaatctgg
gtggcttcac
tggagtgggt
agggccggtt
gcctgcgagce
actttgacta
cttctgtgtt
gctgtctggt
tgacttctgg
cctctgtggt
atcacaagcc
cccatacatg
ttccacccaa
tcgtggacgt
aggtgcataa
tgtcagtcct
tgagcaataa
ctagagaacc
tcagcctgac
gtaatggcca
gcttcgegcet
ttagttgttc

tgtcaccagg

aggaggactg
ttttaccgac
cgccgatgtg
caccctgtca
cgaagatact
ttgggggcag
cccactggct
gaaggactac
ggtccacacc
caccgtgcca
atccaataca
cccececttgt
gcctaaagat
gagccacgag
tgccaagact
gacagtgctg
ggctctgcecc
acaggtgtac
ttgtctggtg
gcctgagaac
ggtgagcaag
agtcatgcac

gtgaggatcc

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu

1

5

10
48

15

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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Leu

Leu

Leu

Trp

65

Asn

Phe

Asn

Leu

Thr

145

Pro

Val

Ala

Gly

Gly

225

Lys

Ser

Val

Ser

50

Val

Pro

Thr

Ser

Gly

130

Val

Ser

Lys

Leu

Leu

210

Thr

Val

Gly

Glu

35

Cys

Arg

Asn

Leu

Leu

115

Pro

Ser

Ser

Asp

Thr

195

Tyr

Gln

Asp

Ala

20

Ser

Ala

Gln

Ser

Ser

100

Ser

Ser

Lys

Tyr

180

Ser

Ser

Thr

Lys

Leu

Gly

Ala

Ala

Gly

85

Val

Ala

Phe

Ala

Ser

165

Phe

Gly

Leu

Tyr

Lys
245

Ala

Gly

Ser

Pro

70

Gly

Asp

Glu

Tyr

Ser

150

Thr

Pro

Val

Ser

Ile

230

Val

Leu

Gly

Gly

Gly

Ser

Arg

Asp

Phe

135

Thr

Ser

Glu

His

Ser

215

Cys

Glu

Thr

Leu

40

Phe

Lys

Ile

Ser

Thr

120

Asp

Lys

Gly

Pro

Thr

200

Val

Asn

Pro

Gln

25

Val

Thr

Gly

Tyr

Lys

105

Ala

Tyr

Gly

Gly

Val

185

Phe

Val

Val

Lys

Thr

Gln

Phe

Leu

Asn

90

Asn

Val

Trp

Pro

Thr

170

Thr

Pro

Thr

Asn

Ser
250

49

Trp

Pro

Thr

Glu

75

Gln

Thr

Tyr

Gly

Ser

155

Ala

Val

Ala

Val

His

235

Cys

Ala

Gly

Asp

Trp

Arg

Leu

Tyr

Gln

140

Val

Ala

Ser

Val

Pro

220

Lys

Asp

Gly

Gly

45

Tyr

Val

Phe

Tyr

Cys

125

Gly

Phe

Leu

Trp

Leu

205

Ser

Pro

Lys

Glu

30

Ser

Thr

Ala

Lys

Leu

110

Ala

Thr

Pro

Gly

Asn

190

Gln

Ser

Ser

Thr

Val

Leu

Met

Asp

Gly

95

Gln

Arg

Leu

Leu

Cys

175

Ser

Ser

Ser

Asn

His
255

Gln

Arg

Asp

Val

80

Arg

Met

Asn

Val

Ala

160

Leu

Gly

Ser

Leu

Thr

240

Thr
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Cys Pro

Leu Phe

Glu val
290

Lys Phe
305

Lys Pro

Leu Thr

Lys Val

Lys Ala
370

Ser Arg
385

Lys Gly

Gln Pro

Gly Ser

Gln Gln
450

Asn His
465

<210> 41
<211> 79
<212> DN

Pro

Pro

275

Thr

Asn

Arg

Val

Ser

355

Lys

Asp

Phe

Glu

Phe

435

Gly

Tyr

2
A

Cys

260

Pro

Cys

Trp

Glu

Leu

340

Asn

Gly

Glu

Tyr

Asn

420

Ala

Asn

Thr

Pro

Lys

Val

Tyr

Glu

325

His

Lys

Gln

Leu

Pro

405

Asn

Leu

Val

Gln

<213> Homo sapiens

<400> 41

Ala

Pro

Val

Val

310

Gln

Gln

Ala

Pro

Thr

390

Ser

Tyr

Val

Phe

Lys
470

Pro

Val

295

Asp

Tyr

Asp

Leu

Arg

375

Lys

Asp

Lys

Ser

Ser

455

Ser

Glu

Asp

280

Asp

Gly

Asn

Trp

Pro

360

Glu

Asn

Ile

Thr

Lys

440

Cys

Leu

Leu

265

Thr

Val

Val

Ser

Leu

345

Ala

Pro

Gln

Ala

Thr

425

Leu

Ser

Ser

Leu

Leu

Ser

Glu

Thr

330

Asn

Pro

Gln

Val

Val

410

Pro

Thr

Val

Leu

50

Gly

Met

His

Val

315

Tyr

Gly

Ile

Val

Ser

395

Glu

Pro

Val

Met

Ser
475

Gly

Ile

Glu

300

His

Arg

Lys

Glu

Tyr

380

Leu

Trp

Val

Asp

His

460

Pro

Pro

Ser

285

Asp

Asn

Val

Glu

Lys

365

Val

Thr

Glu

Leu

Lys

445

Glu

Gly

Ser

270

Arg

Pro

Ala

Val

Tyr

350

Thr

Tyr

Cys

Ser

Asp

430

Ser

Ala

Val

Thr

Glu

Lys

Ser

335

Lys

Ile

Pro

Leu

Asn

415

Ser

Arg

Leu

Phe

Pro

Val

Thr

320

Val

Cys

Ser

Pro

Val

400

Gly

Asp

Trp

His
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gaattcgcca
ctggcactga
ccceccttgtce
cccaaagata
tcccacgagg
gcaaagacta
actgtgctgc
gccctgectg
caggtctacg
tgtctggtga
ccagagaaca
tattcaaagc
gtgatgcacg
aaatgaggat
<210> 42

<211> 261

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 42
Glu Phe Ala
1

Leu Ser Gly

Ser Ser Asp

35

Gly Gly
50

Leu

Leu Met Ile

65

Ser His Glu

ccatggctgt
ctcagacttg
cagctccaga
cactgatgat
accccgaagt
aaccacggga
atcaggattg
ctccaatcga
tgctgectcc
aaggattcta
attacctgac
tgacagtgga
aagccctgca

CccC

sapiens

feature
.(261)
protein pr

Thr Met Al
5

Ala Leu Al
20

Lys Thr Hi
Va

Pro Ser

Th
70

Ser Arg

Asp Pro GI

gatggctcca
ggctggggaa
actgctggga
cagccgaact
caagttcaac
ggaacagtac
gctgaacggc
gaaaactatt
aagtcgcgac
tccttccgat
ctggccccect
caaaagcaga

caatcattac

oduct

a Val Met

a Leu Thr

s Thr Cys

40

1 Phe
55

Leu

r Pro Glu

u Val Lys

cgcaccctgg
cctaaaagca
ggaccaagcg
cccgaggtca
tggtacgtgg
aactctacat
aaagagtata
agtaaggcaa
gagctgacca
attgccgtgg
gtgctggaca
tggcagcagg

acccagaagt

Ala Pro Arg

10

Gln
25

Thr Trp

Pro Pro Cys

Phe Pro Pro

Val Thr Cys

75

Phe Asn Trp

51

tcctgetgcet
gcgacaagac
tgttcctgtt
cctgcgtggt
acggcgtcga
atagagtcgt
agtgcaaagt
aagggcagcc
agaaccaggt
agtgggaatc
gcgatgggtc
gaaacgtctt

ctctgagtct

Thr Leu Val

Glu
30

Ala Gly

Ala
45

Pro Pro

Lys Pro

60

Lys

Val Vval Vval

Tyr Val Asp

gtccggggea

ccacacatgc
tccacccaag
cgtggacgtg
agtgcataat
gagtgtcctg
gtctaataag
cagggaacct
ctcactgctg
taatggccag
cttctttctg
tagctgttcc

gtcacctggc

Leu Leu

15

Pro Lys

Glu Leu

Asp Thr

Val
80

Asp

Gly val

60

120

180

240

300

360

420

480

540

600

660

720

780

792
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Glu Val His

Thr Tyr Arg

115

Asn Gly

130

Lys

Pro Ile Glu

145

Gln val Tyr

Val Ser Leu

Val Glu Trp

195

Pro Vval

210

Pro

Thr
225

Val Asp

Val Met His

Leu Ser Pro

<210> 43
<211> 738
<212> DNA
<213> Homo

<400> 43
gaattcgcca

ctggcactga
agtgcctcag
ggagtcgcat

tcctaccggt

85

Asn Ala

100

Val Vval

Glu

Tyr

Lys Thr

Lys

Ser

Lys

Ile

Thr Lys

Val Leu

120

Cys
135

Lys

Ser Lys

150

Val Leu

165

Leu
180

Cys
Glu Ser
Leu

Asp

Lys Ser

Pro

Leu

Asn

Ser

Arg

Pro Ser

Val Lys

Gln
200

Gly

Asp Gly

215

Gln

230

Glu Ala

245

Gly
260

Lys

sapiens

caatggctgt
cacagacttg
tgggcgaccg
ggtaccagca

ataccggcgt

Leu

His Asn

gatggcacct
ggccggggat
agtcaccatc
gaagccaggc

gccctctaga

90

Pro Glu

105

Arg

Thr Val Leu

Val Ser Asn

Ala Gly

155

Lys

Arg Asp Glu

170

Gly Phe

185

Tyr

Pro Glu Asn

Ser Phe Phe

GTn Gly Asn

235

His Tyr Thr

250

agaacactgg
attcagatga
acatgcaagg
aaagcaccca

ttctctggca
52

Glu GIn Tyr

110

Gln
125

His

Lys Ala Leu

140

Gln Pro Arg

Leu Thr Lys

Pro Ser Asp

190

Asn Tyr Leu

205

Leu Ser

220

Tyr

Val Phe Ser

Gln Lys Ser

tcctgectget
cccagtcccc
cttcccagga
agctgctgat

gtgggtcagg

95

Asn Ser

Trp Leu

Pro Ala

Glu Pro

160

Asn Gln

175

Ile Ala

Thr Trp
Leu

Lys

Ser
240

Cys

Leu Ser

255

gagcggggca
aagctccctg
tgtgtctatt
ctatagcgcc

aacagacttt

60

120

180

240

300
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actctgacca
tatatctacc
gctccctccg
gtggtctgtc
aacgctctgc
acctatagcc
tatgcctgcg
ggagagtgtt
<210>
<211>

<212>
<213>

44
243
PRT
Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 44
Glu Phe Ala
1

Leu Ser Gly

Thr Gln

35

Met

Thr Ile Thr

50

Tyr Gln Gln

65

Ser Tyr Arg

Gly Thr Asp

Ala Thr Tyr

115

tctctagtct
catatacctt
tcttcatttt
tgctgaacaa
agagcggcaa
tgtcaagcac
aagtcacaca

gaggatcc

sapiens

feature
.(243)
protein pr

Thr Met Al
5

Ala
20

Leu Al
Ser Pro Se
Cys

Lys Al

Pro GI
70

Lys

Thr G1
85

Tyr

Phe
100

Thr Le

Tyr Cys Gl

gcagcctgag
tggccagggg
tcccecttct
tttctaccct
cagccaggag
actgactctg

tcaggggctg

oduct

a Val Met

Thr

a Leu

Leu
40

r Ser

a Ser Gln

55

y Lys Ala

y Val Pro

u Thr Ile

n Gln Tyr

120

gatttcgcta
acaaaagtgg
gacgaacagc
cgcgaagcca
tctgtgactg
agcaaggcag

tcctctectg

Ala Pro

10

Arg

Gln Thr

25

Trp

Ser Ala Ser

Asp Val Ser

Leu
75

Pro Lys

Ser Arg Phe

90

Ser Ser Leu

105

Ile Tyr

53

cctactattg
agatcaagag
tgaaaagtgg
aagtgcagtg
aacaggacag
actacgagaa

tgactaagag

Thr Leu Val

Ala Gly Asp

30

Val Gly

45

Asp

Ile Val

60

Leu Ile Tyr

Ser Gly Ser

Gln Glu

110

Pro

Pro Tyr Thr

125

ccagcagtac
gactgtggcc
cacagccagc
gaaggtcgat
taaagattca
gcacaaagtg

ctttaacaga

Leu Leu

15

ITe Gln

Arg Val

Ala

Trp

Ala
80

Ser

Gly Ser

95

Asp Phe

Phe Gly

360

420

480

540

600

660

720

738
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Gln Gly Thr

130

Phe
145

Ile Phe

Val Val Cys

Trp Lys Val

Thr Glu Gln

195

Thr Leu Ser

210

Val
225

Thr His

Gly Glu Cys

<210> 45
<211> 792
<212> DNA
<213> Homo

<400> 45
gaattcgcca

ctggcactga
ccaccttgtc
cccaaagata
tcccacgagg
gctaagacaa
accgtgctgc
gccctgectg
caggtctacg
tgtctggtga
ccagagaaca

gtctcaaagc

Lys Val

Pro Pro

Glu

Ser

Ile
135

Lys

Asp Glu

150

Leu
165

Leu

Asp Asn

180

Asp Ser

Ala

Lys

Gln Gly

Asn

Ala

Lys

Asp

Leu

Asn Phe

Gln

Leu

Ser
200

Asp

Tyr Glu

215

Ser Ser

230

sapiens

ccatggccgt
cacagacttg
cagcaccaga
ccctgatgat
accccgaagt
aaccacggga
atcaggattg
ctccaatcga
tgtatcctcc
aaggatttta
attataagac

tgacagtgga

gatggcacct
ggctggggaa
actgctggga
cagccgaaca
caagttcaac
ggaacagtac
gctgaacggc
gaaaaccatt
aagtcgcgac
cccttecgat
cacaccccct

caaaagcaga

Arg Thr Val

Gln Leu Lys

155

Pro
170

Tyr Arg

Ser Asn

185

Gly

Thr Tyr Ser

Lys His Lys

val Thr

235

Pro

agaaccctgg
cctaagagca
ggaccaagcg
cccgaagtga
tggtacgtgg
aactctactt
aaagagtata
agtaaggcta
gagctgacca
attgcagtgg
gtgctggaca

tggcagcagg

54

Ala
140

Ala Pro

Ser Gly Thr

Glu Ala Lys

Gln Glu

190

Ser

Ser Ser

205

Leu

Val Ala

220

Tyr

Lys Ser Phe

tcctgetgcet
gcgacaagac
tgttcctgtt
cttgcgtggt
acggcgtcga
atagagtcgt
agtgcaaagt
aagggcagcc
agaaccaggt
agtgggaatc
gcgatgggtc

gaaacgtctt

Ser Val

Ala Ser

160

Val
175

Gln

Ser Val

Thr Leu

Cys Glu

Asn Arg

240

gagcggggca
tcacacctgc
tccacccaag
cgtggacgtg
agtgcataat
gagtgtcctg
gtctaataag
cagggaacct
ctcactgaca
taatggccag
cttcgcactg

tagctgttcc

60

120

180

240

300

360

420

480

540

600

660

720



2013258844 16 Nov 2017

gtgatgcacg aagccctgca caatcattac actcagaagt ctctgagtct gtcacctggc

aaatgaggat cc

<210> 46
<211> 26
<212> PR

1
T

<213> Homo sapiens

<220>

<221> misc_feature
<222> (30)..(261)
<223> Final protein

<400> 46
Glu Phe
1

Leu Ser

Ser Ser

Leu Gly

Leu Met

65

Ser His

Glu Val

Thr Tyr

Asn Gly

130

Pro Ile
145

Gln Val

Val Ser

Ala

Gly

Asp

35

Gly

Ile

Glu

His

Arg

115

Lys

Glu

Tyr

Leu

Thr

Ala

20

Lys

Pro

Ser

Asp

Asn

100

Val

Glu

Lys

Val

Thr

Met

5

Leu

Thr

Ser

Arg

Pro

85

Ala

Val

Tyr

Thr

Tyr

165

Cys

product

Ala

Ala

His

Val

Thr

70

Glu

Lys

Ser

Lys

Ile

150

Pro

Leu

Val

Leu

Thr

Phe

55

Pro

Val

Thr

Val

Cys

135

Ser

Pro

Val

Met

Thr

Cys

40

Leu

Glu

Lys

Lys

Leu

120

Lys

Lys

Ser

Lys

Ala

Gln

25

Pro

Phe

Val

Phe

Pro

105

Thr

Val

Ala

Arg

Gly

Pro Arg
10

Thr Trp

Pro Cys

Pro Pro

Thr Cys
75

Asn Trp
90

Arg Glu

Val Leu

Ser Asn

Lys Gly
155

Asp Glu
170

Phe Tyr
55

Thr

Ala

Pro

Lys

60

Val

Tyr

Glu

His

Lys

140

Gln

Leu

Pro

Leu

Gly

Ala

45

Pro

Val

Val

Gln

Gln

125

Ala

Pro

Thr

Ser

Val

Glu

30

Pro

Lys

Val

Asp

Tyr

110

Asp

Leu

Arg

Lys

Asp

Leu

15

Pro

Glu

Asp

Asp

Gly

95

Asn

Trp

Pro

Glu

Asn

175

Ile

Leu

Lys

Leu

Thr

Val

80

Val

Ser

Leu

Ala

Pro

160

Gln

Ala

780

792
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Val Glu Trp

195

Pro Val

210

Pro

Thr
225

Val Asp

Val Met His

Leu Ser Pro

<210> 47

<211> 1440
<212> DNA
<213> Homo

<400> 47
gaattcgcca

ctggctctga
gtgcagccag
tacaccatgg
aacccaaata
gtggaccgga
gctgtgtact
ggaactctgg
ccctctagta
ttcccagagc
tttcctgcag
agttcaagcc
aaagtcgaca
cctgcaccag
acactgatga
gaccccgaag

aaacccaggg

180

Glu Ser

Leu

Asp

Lys Ser

Asn Gly Gln

200

Ser Asp Gly

215

Arg Trp Gln

230

Glu Ala

245

Gly
260

Lys

sapiens

caatggctgt
ctcagacctg
gagggtccct
attgggtgcg
gcggaggctc
gcaaaaacac
attgcgccecg
tcaccgtgag
aatccacatc
ccgtcacagt
tgctgcagtc
tgggaacaca
agaaagtgga
agctgctggg
ttagtaggac
tcaagtttaa

aggaacagta

Leu His Asn

gatggctcca
ggccggggaa
gcgcctgtct
acaggcacct
catctacaac
cctgtatctg

gaatctgggg

ctccgcctcc

tgggggaact
gtcttggaac
aagcgggctg
gacttatatc
acccaagtct
aggaccaagc
cccagaagtc
ctggtacgtg

caacagtacc

185

Pro Glu Asn

Ser Phe Ala

Gln Gly Asn
235

His Tyr Thr
250

agaaccctgg
gtgcagctgg
tgcgccgceta
ggaaagggcc
cagcggttca
cagatgaata
ccctecttct
accaagggac
gcagccctgg
agtggcgctc
tacagcctgt
tgcaacgtga
tgtgataaaa
gtgttcctgt
acatgcgtgg
gacggcgtcg

tatcgcgtcg
56

190

Asn Tyr
205

Lys

Leu Val
220

Ser

Val Phe Ser

Gln Lys Ser

tcctgcetgcet
tcgaatctgg
gtggcttcac
tggagtgggt
agggcecggtt
gcctgcgagce
actttgacta
cttctgtgtt
gctgtctggt
tgacttctgg
cctctgtggt
atcacaagcc
cccatacatg
ttccacccaa
tcgtggacgt
aggtgcataa

tgtcagtcct

Thr Thr

Lys Leu

Cys Ser
240

Leu Ser
255

gtccggggct
aggaggactg
ttttaccgac
cgccgatgtg
caccctgtca
cgaagatact
ttgggggcag
cccactggct
gaaggactac
ggtccacacc
caccgtgcca
atccaataca
cccececcttgt
gcctaaagat
gagccacgag
tgccaagact

gacagtgctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
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catcaggatt
gcacctatcg
gtgctgcctc
aaaggattct
aattacctga
ctgaccgtcg
gaggcactgc
<210>
<211>

<212>
<213>

48
477
PRT
Homo

<220>
<221>
<222>
<223>

misc_
(30).
Final

<400> 48
Glu Phe Ala
1

Leu Ser Gly

Val Glu

35

Leu

Ser
50

Leu Cys

Trp Val

65

Arg

Asn Pro Asn

Phe Thr Leu

Leu
115

Asn Ser

Gly
130

Leu Pro

ggctgaacgg

agaaaacaat
catcaaggga
atccctctga
cctggccccc
acaaatcccg

acaaccatta

sapiens

feature
.(477)

protein pr

Thr Met Al
5

Ala
20

Leu Al

Ser Gly GI

Ala Ala Se

Gln Ala Pr

70

Ser Gly Gl

Ser Val As

100

Arg Ala GI

Ser Phe Ty

gaaagagtat
ttccaaggca
tgagctgaca
cattgctgtg
tgtgctggac
gtggcagcag

cacccagaag

oduct

a Val Met

Thr

a Leu

Leu
40

y Gly

r Gly
55

Phe

o Gly Lys

y Ser Ile

p Arg Ser

Thr
120

u Asp

r Phe
135

Asp

aagtgcaaag
aaaggacagc
aagaaccagg
gagtgggaaa
tcagatggca
gggaatgtgt

tcactgtcac

Ala Pro

10

Arg

Gln Thr

25

Trp

Val GIn Pro

Thr Phe Thr

Glu
75

Gly Leu

Asn Gln

90

Tyr

Lys Asn Thr

105

Ala Val Tyr

Trp Gly

57

tgagcaataa
ctagagaacc
tcagcctgct
gtaatggcca
gcttctttct
ttagttgttc

tgtcaccagg

Thr Leu Val

Ala Glu

30

Gly

Gly Gly Ser

45

Asp Thr

60

Tyr

Trp Val Ala

Arg Phe Lys

Leu
110

Leu Tyr

Tyr Cys Ala

125

Gln Thr

140

Gly

ggctctgcecc
acaggtgtac
gtgtctggtg
gcctgagaac
gtatagcaag
agtcatgcac

gtgaggatcc

Leu Leu

15

Val Gln

Leu Arg
Met

Asp

Val
80

Asp
Gly

Arg

Gln Met

Asn

Arg

Leu Val

1080

1140

1200

1260

1320

1380

1440
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Thr

145

Pro

Val

Ala

Gly

Gly

225

Lys

Cys

Leu

Glu

Lys

305

Lys

Leu

Lys

Lys

Val

Ser

Leu

Leu

210

Thr

Val

Pro

Phe

Val

290

Phe

Pro

Thr

Val

Ala
370

Ser

Ser

Asp

Thr

195

Tyr

Gln

Asp

Pro

Pro

275

Thr

Asn

Arg

Val

Ser

355

Lys

Ser

Lys

Tyr

180

Ser

Ser

Thr

Lys

Cys

260

Pro

Cys

Trp

Glu

Leu

340

Asn

Gly

Ala

Ser

165

Phe

Gly

Leu

Tyr

Lys

245

Pro

Lys

Val

Glu

325

His

Lys

Gln

Ser

150

Thr

Pro

Val

Ser

Ile

230

Val

Ala

Pro

Val

Val

310

Gln

Gln

Ala

Pro

Thr

Ser

Glu

His

Ser

215

Cys

Glu

Pro

Lys

Val

295

Asp

Tyr

Asp

Leu

Arg
375

Lys

Gly

Pro

Thr

200

Val

Asn

Pro

Glu

Asp

280

Asp

Gly

Asn

Trp

Pro

360

Glu

Gly

Gly

Val

185

Phe

Val

Val

Lys

Leu

265

Thr

Val

Val

Ser

Leu

345

Ala

Pro

Pro

Thr

170

Thr

Pro

Thr

Asn

Ser

250

Leu

Leu

Ser

Glu

Thr

330

Asn

Pro

Gln

58

Ser

155

Ala

Val

Ala

Val

His

235

Cys

Gly

Met

His

Val

315

Tyr

Gly

Ile

Val

Val

Ala

Ser

Val

Pro

220

Lys

Asp

Gly

Ile

Glu

300

His

Arg

Lys

Glu

Tyr
380

Phe

Leu

Trp

Leu

205

Ser

Pro

Lys

Pro

Ser

285

Asp

Asn

Val

Glu

Lys

365

Val

Pro

Gly

Asn

190

Gln

Ser

Ser

Thr

Ser

270

Arg

Pro

Ala

Val

Tyr

350

Thr

Leu

Leu

Cys

175

Ser

Ser

Ser

Asn

His

255

Val

Thr

Glu

Lys

Ser

335

Lys

Ile

Pro

Ala

160

Leu

Gly

Ser

Leu

Thr

240

Thr

Phe

Pro

Val

Thr

320

Val

Cys

Ser

Pro
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Ser
385

Arg Asp

Lys Gly Phe

Gln Pro Glu

Phe
435

Gly Ser

Gln Gln

450

Gly

Asn His

465

Tyr

<210> 49
<211> 738
<212> DNA
<213> Homo

<400> 49
gaattcgcca

ctggcactga
agtgcctcag
ggagtcgcat
tcctaccggt
actctgacca
tatatctacc
gctccctccg
gtggtctgtc
aacgctctgc
acctatagcc
tatgcctgeg
ggagagtgtt
<210> 50

<211> 243

<212> PRT
<213> Homo

Glu Leu

Thr

Lys Asn

390

Pro
405

Tyr

Asn Asn

420

Phe Leu

Asn Val

Thr Gln

Ser

Tyr

Phe

Lys

Asp Ile

Leu Thr

Ser Lys

440

Ser
455

Cys

Ser Leu

470

sapiens

caatggctgt
cacagacttg
tgggcgaccg
ggtaccagca
ataccggcgt
tctctagtct
catatacctt
tcttcatttt
tgctgaacaa
agagcggcaa
tgtcaagcac
aagtcacaca

gaggatcc

sapiens

gatggcacct
ggccggggat
agtcaccatc
gaagccaggc
gccctctaga
gcagcctgag
tggccagggg
tcccecttct
tttctaccct
cagccaggag
actgactctg

tcaggggctg

Gln Val Ser

395

Ala Val

410

Glu

Trp Pro Pro

425

Leu Thr Val

Ser Val Met

Ser
475

Ser Leu

agaacactgg
attcagatga
acatgcaagg
aaagcaccca
ttctctggca
gatttcgcta
acaaaagtgg
gacgaacagc
cgcgaagcca
tctgtgactg
agcaaggcag

tcctctectg

59

Leu Leu Cys

Trp Glu Ser

Val Leu Asp

430

Asp Lys Ser

445

His Glu Ala

460

Pro Gly

tcctgetgcet
cccagtcccc
cttcccagga
agctgctgat
gtgggtcagg
cctactattg
agatcaagag
tgaaaagtgg
aagtgcagtg
aacaggacag
actacgagaa

tgactaagag

Val
400

Leu

Asn
415

Ser Asp

Arg Trp

Leu His

gagcggggca
aagctccctg
tgtgtctatt
ctatagcgcc
aacagacttt
ccagcagtac
gactgtggcc
cacagccagc
gaaggtcgat
taaagattca
gcacaaagtg

ctttaacaga

60

120

180

240

300

360

420

480

540

600

660

720

738
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<220>

<221>
<222>
<223>

<400> 50

Glu Phe Ala

1

Leu

Met

Thr

Tyr

65

Ser

Gly

Ala

Gln

Phe

145

Val

Trp

Thr

Thr

Ser

Thr

Ile

50

Gln

Tyr

Thr

Thr

Gly

130

Ile

Val

Lys

Glu

Leu
210

Gly

Gln

35

Thr

Gln

Arg

Asp

Tyr

115

Thr

Phe

Cys

Val

Gln

195

Ser

Thr

Ala

20

Ser

Cys

Lys

Tyr

Phe

100

Lys

Pro

Leu

Asp

180

Asp

Lys

misc_feature
(30)..(243)
Final protein

Met

5

Leu

Pro

Lys

Pro

Thr

85

Thr

Cys

Val

Pro

Leu

165

Asn

Ser

Ala

product

Ala

Ala

Ser

Ala

Gly

Gly

Leu

Gln

Glu

Ser

150

Asn

Ala

Lys

Asp

Val

Leu

Ser

Ser

55

Lys

Val

Thr

Gln

Ile

135

Asp

Asn

Leu

Asp

Tyr
215

Met

Thr

Leu

40

Gln

Ala

Pro

Ile

Tyr

120

Lys

Glu

Phe

Gln

Ser

200

Glu

Ala

Gln

25

Ser

Asp

Pro

Ser

Ser

105

Arg

Gln

Tyr

Ser

185

Thr

Lys

Pro

10

Thr

Ala

Val

Lys

Arg

90

Ser

Ile

Thr

Leu

Pro

170

Gly

Tyr

His

60

Trp

Ser

Ser

Leu

75

Phe

Leu

Tyr

Val

Lys

155

Arg

Asn

Ser

Lys

Thr

Ala

Val

Ile

60

Leu

Ser

Gln

Pro

Ala

140

Ser

Glu

Ser

Leu

Val
220

Leu

Gly

Gly

45

Gly

Ile

Gly

Pro

Tyr

125

Ala

Gly

Ala

Gln

Ser

205

Tyr

Val

Asp

30

Asp

Val

Tyr

Ser

Glu

110

Thr

Pro

Thr

Lys

Glu

190

Ser

Ala

Leu

15

Ile

Arg

Ala

Ser

Gly

95

Asp

Phe

Ser

Ala

Val

175

Ser

Thr

Cys

Leu

Gln

Val

Trp

Ala

80

Ser

Phe

Gly

Val

Ser

160

Gln

Val

Leu

Glu
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Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg
230

225

Gly Glu Cys

<210> 51

<211> 1440
<212> DNA
<213> Homo

<400> 51
gaattcgcca

ctggctctga
gtgcagccag
tacaccatgg
aacccaaata
gtggaccgga
gctgtgtact
ggaactctgg
ccctctagta
ttcccagagc
tttcctgcag
agttcaagcc
aaagtcgaca
cctgcaccag
acactgatga
gaccccgaag
aaacccaggg
catcaggatt
gcacctatcg
gtgtatcctc
aaaggattct
aattacaaga
ctgaccgtcg

gaggcactgc

sapiens

caatggctgt
ctcagacctg
gagggtccct
attgggtgcg
gcggaggcetc
gcaaaaacac
attgcgccecg
tcaccgtgag
aatccacatc
ccgtcacagt
tgctgcagtc
tgggaacaca
agaaagtgga
agctgctggg
ttagtaggac
tcaagtttaa
aggaacagta
ggctgaacgg
agaaaacaat
catcaaggga
atccctctga
ccacaccccc
acaaatcccg

acaaccatta

gatggctcca
ggccggggaa
gcgcctgtct
acaggcacct
catctacaac
cctgtatctg

gaatctgggg

ctccgcctcc

tgggggaact
gtcttggaac
aagcgggctg
gacttatatc
acccaagtct
aggaccaagc
cccagaagtc
ctggtacgtg
caacagtacc
gaaagagtat
ttccaaggca
tgagctgaca
cattgctgtg
tgtgctggac
gtggcagcag

cacccagaag

235

agaaccctgg
gtgcagctgg
tgcgccgceta
ggaaagggcc
cagcggttca
cagatgaata
ccctecttct
accaagggac
gcagccctgg
agtggcgctc
tacagcctgt
tgcaacgtga
tgtgataaaa
gtgttcctgt
acatgcgtgg
gacggcgtcg
tatcgcgtcg
aagtgcaaag
aaaggacagc
aagaaccagg
gagtgggaaa
tcagatggca
gggaatgtgt

tcactgtcac
61

tcctgctgcet
tcgaatctgg
gtggcttcac
tggagtgggt
agggccggtt
gcctgcgagce
actttgacta
cttctgtgtt
gctgtctggt
tgacttctgg
cctctgtggt
atcacaagcc
cccatacatg
ttccacccaa
tcgtggacgt
aggtgcataa
tgtcagtcct
tgagcaataa
ctagagaacc
tcagcctgac
gtaatggcca
gcttcgegcet
ttagttgttc

tgtcaccagg

240

gtccggggct
aggaggactg
ttttaccgac
cgccgatgtg
caccctgtca
cgaagatact
ttgggggcag
cccactggct
gaaggactac
ggtccacacc
caccgtgcca
atccaataca
cccececttgt
gcctaaagat
gagccacgag
tgccaagact
gacagtgctg
ggctctgcecc
acaggtgtac
ttgtctggtg
gcctgagaac
ggtgagcaag
agtcatgcac

gtgaggatcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440
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<210> 52
<211> 47

7

<212> PRT
<213> Homo sapiens

<220>

<221> misc_feature
<222> (30)..(477)
<223> Final protein

<400> 52
Glu Phe
1

Leu Ser

Leu Val

Leu Ser
50

Trp Val
65

Asn Pro

Phe Thr

Asn Ser

Leu Gly
130

Thr Val
145

Pro Ser

val Lys

Ala

Gly

Glu

35

Cys

Arg

Asn

Leu

Leu

115

Pro

Ser

Ser

Asp

Thr

Ala

20

Ser

Ala

Gln

Ser

Ser

100

Ser

Ser

Lys

Tyr
180

Met

5

Leu

Gly

Ala

Ala

Gly

85

Val

Ala

Phe

Ala

Ser

165

Phe

product

Ala

Ala

Gly

Ser

Pro

70

Gly

Glu

Tyr

Ser

150

Thr

Pro

Val

Leu

Gly

Gly

Gly

Ser

Arg

Asp

Phe

135

Thr

Ser

Glu

Met

Thr

Leu

40

Phe

Lys

Ile

Ser

Thr

120

Asp

Lys

Gly

Pro

Ala

Gln

25

Val

Thr

Gly

Tyr

Lys

105

Ala

Tyr

Gly

Gly

Val
185

Pro

10

Thr

Gln

Phe

Leu

Asn

90

Asn

Val

Trp

Pro

Thr

170

Thr

62

Arg

Trp

Pro

Thr

Glu

75

Gln

Thr

Tyr

Gly

Ser

155

Ala

Val

Thr

Ala

Gly

Asp

Trp

Arg

Leu

Tyr

Gln

140

Val

Ala

Ser

Leu

Gly

Gly

45

Tyr

Val

Phe

Tyr

Cys

125

Gly

Phe

Leu

Trp

Val

Glu

30

Ser

Thr

Ala

Lys

Leu

110

Ala

Thr

Pro

Gly

Asn
190

Leu

15

Val

Leu

Met

Asp

Gly

95

Gln

Arg

Leu

Leu

Cys

175

Ser

Leu

Gln

Arg

Asp

Val

80

Arg

Met

Asn

Val

Ala

160

Leu

Gly
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Ala

Gly

Gly

225

Lys

Cys

Leu

Glu

Lys

305

Lys

Leu

Lys

Lys

Ser

385

Lys

Gln

Gly

Leu

Leu

210

Thr

Val

Pro

Phe

Val

290

Phe

Pro

Thr

Val

Ala

370

Arg

Gly

Pro

Ser

Thr

195

Tyr

Gln

Asp

Pro

Pro

275

Thr

Asn

Arg

Val

Ser

355

Lys

Asp

Phe

Glu

Phe
435

Ser

Ser

Thr

Lys

Cys

260

Pro

Cys

Trp

Glu

Leu

340

Asn

Gly

Glu

Tyr

Asn

420

Ala

Gly

Leu

Tyr

Lys

245

Pro

Lys

Val

Tyr

Glu

325

His

Lys

Gln

Leu

Pro

405

Asn

Leu

Val

Ser

Ile

230

Val

Ala

Pro

Val

Val

310

Gln

Gln

Ala

Pro

Thr

390

Ser

Tyr

Val

His

Ser

215

Cys

Glu

Pro

Lys

Val

295

Asp

Tyr

Asp

Leu

Arg

375

Lys

Asp

Lys

Ser

Thr

200

Val

Asn

Pro

Glu

Asp

280

Asp

Gly

Asn

Trp

Pro

360

Glu

Asn

Ile

Thr

Lys
440

Phe

Val

Val

Lys

Leu

265

Thr

Val

Val

Ser

Leu

345

Ala

Pro

Gln

Ala

Thr

425

Leu

Pro Ala

Thr Val

Asn His
235

Ser Cys
250

Leu Gly

Leu Met

Ser His

Glu Val
315

Thr Tyr
330

Asn Gly

Pro Ile

Gln Val

Val Ser
395

Val Glu
410

Pro Pro

Thr Val

63

Val

Pro

220

Lys

Asp

Gly

Ile

Glu

300

His

Arg

Lys

Glu

Tyr

380

Leu

Trp

Val

Asp

Leu

205

Ser

Pro

Lys

Pro

Ser

285

Asp

Asn

Val

Glu

Lys

365

Val

Thr

Glu

Leu

Lys
445

Gln

Ser

Ser

Thr

Ser

270

Pro

Ala

Val

Tyr

350

Thr

Tyr

Cys

Ser

Asp

430

Ser

Ser

Ser

Asn

His

255

Val

Thr

Glu

Lys

Ser

335

Lys

Ile

Pro

Leu

Asn

415

Ser

Arg

Ser

Leu

Thr

240

Thr

Phe

Pro

Val

Thr

320

Val

Cys

Ser

Pro

Val

400

Gly

Asp

Trp
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GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met

450

455

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
470

465

<210> 53

<211> 1440
<212> DNA
<213> Homo

<400> 53
gaattcgcca

ctggctctga
gtgcagccag
tacaccatgg
aacccaaata
gtggaccgga
gctgtgtact
ggaactctgg
ccctctagta
ttcccagagce
tttcctgcag
agttcaagcc
aaagtcgaca
cctgcaccag
acactgatga
gaccccgaag
aaacccaggg
catcaggatt
gcacctatcg
gtgctgcctc
aaaggattct
aattacctga

ctgaccgtcg

sapiens

caatggctgt
ctcagacctg
gagggtccct
attgggtgcg
gcggaggctc
gcaaaaacac
attgcgccecg
tcaccgtgag
aatccacatc
ccgtcacagt
tgctgcagtc
tgggaacaca
agaaagtgga
agctgctggg
ttagtaggac
tcaagtttaa
aggaacagta
ggctgaacgg
agaaaacaat
catcaaggga
atccctctga
cctggecccc

acaaatcccg

gatggctcca
ggccggggaa
gcgcctgtct
acaggcacct
catctacaac
cctgtatctg

gaatctgggg

ctccgcctcc

tgggggaact
gtcttggaac
aagcgggctg
gacttatatc
acccaagtct
aggaccaagc
cccagaagtc
ctggtacgtg
caacagtacc
gaaagagtat
ttccaaggca
tgagctgaca
cattgctgtg
tgtgctggac

gtggcagcag

475

agaaccctgg
gtgcagctgg
tgcgccgceta
ggaaagggcc
cagcggttca
cagatgaata
ccctecttct
accaagggac
gcagccctgg
agtggcgctc
tacagcctgt
tgcaacgtga
tgtgataaaa
gtgttcctgt
acatgcgtgg
gacggcgtcg
tatcgcgtcg
aagtgcaaag
aaaggacagc
aagaaccagg
gagtgggaaa

tcagatggca
gggaatgtgt

64

His Glu Ala Leu His

460

Pro Gly

tcctgcetgcet
tcgaatctgg
gtggcttcac
tggagtgggt
agggccggtt
gcctgcgagce
actttgacta
cttctgtgtt
gctgtctggt
tgacttctgg
cctctgtggt
atcacaagcc
cccatacatg
ttccacccaa
tcgtggacgt
aggtgcataa
tgtcagtcct
tgagcaataa
ctagagaacc
tcagcctgct
gtaatggcca
gcttctttct

ttagttgttc

gtccggggct
aggaggactg
ttttaccgac
cgccgatgtg
caccctgtca
cgaagatact
ttgggggcag
cccactggct
gaaggactac
ggtccacacc
caccgtgcca
atccaataca
cccececttgt
gcctaaagat
gagccacgag
tgccaagact
gacagtgctg
ggctctgcecc
acaggtgtac
gtgtctggtg
gcctgagaac
gtatagcaag

agtcatgcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



2013258844 16 Nov 2017

gaggcactgc acaaccatta cacccagaag tcactgtcac tgtcaccagg gtgaggatcc 1440

<210> 54

<211> 477

<212> PRT

<213> Homo sapiens

<220>

<221> misc_feature

<222> (30)..(477)

<223> Final protein product

<400> 54
Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu
1 5 10 15

Leu Ser Gly Ala Leu Ala Leu Thr Gln Thr Trp Ala Gly Glu Val Gln
20 25 30

Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg
35 40 45

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr Thr Met Asp
50 55 60

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Asp Val
65 70 75 80

Asn Pro Asn Ser Gly Gly Ser ITe Tyr Asn Gln Arg Phe Lys Gly Arg

Phe Thr Leu Ser Val Asp Arg Ser Lys Asn Thr Leu Tyr Leu GIn Met
100 105 110

Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asn
115 120 125

Leu Gly Pro Ser Phe Tyr Phe Asp Tyr Trp Gly GIn Gly Thr Leu Val
130 135 140

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
145 150 155 160

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
165 170 175

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
180 185 190

65
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Ala

Gly

Gly

225

Lys

Cys

Leu

Glu

Lys

305

Lys

Leu

Lys

Lys

Ser

385

Lys

Gln

Gly

Leu

Leu

210

Thr

Val

Pro

Phe

Val

290

Phe

Pro

Thr

Val

Ala

370

Arg

Gly

Pro

Ser

Thr

195

Tyr

Gln

Asp

Pro

Pro

275

Thr

Asn

Arg

Val

Ser

355

Lys

Asp

Phe

Glu

Phe

Ser

Ser

Thr

Lys

Cys

260

Pro

Cys

Trp

Glu

Leu

340

Asn

Gly

Glu

Tyr

Asn

420

Phe

Gly

Leu

Tyr

Lys

245

Pro

Lys

Val

Glu

325

His

Lys

Gln

Leu

Pro

405

Asn

Leu

Val

Ser

Ile

230

Val

Ala

Pro

Val

Val

310

Gln

Gln

Ala

Pro

Thr

390

Ser

Tyr

Tyr

His

Ser

215

Cys

Glu

Pro

Lys

Val

295

Asp

Tyr

Asp

Leu

Arg

375

Lys

Asp

Leu

Ser

Thr

200

Val

Asn

Pro

Glu

Asp

280

Asp

Gly

Asn

Trp

Pro

360

Glu

Asn

Ile

Thr

Lys

Phe

Val

Val

Lys

Leu

265

Thr

Val

Val

Ser

Leu

345

Ala

Pro

Gln

Ala

Trp

425

Leu

Pro Ala

Thr Val

Asn His
235

Ser Cys
250

Leu Gly

Leu Met

Ser His

Glu Val
315

Thr Tyr
330

Asn Gly

Pro Ile

Gln Val

Val Ser
395

Val Glu
410

Pro Pro

Thr Val
66

Val

Pro

220

Lys

Asp

Gly

Ile

Glu

300

His

Arg

Lys

Glu

Tyr

380

Leu

Trp

Val

Asp

Leu

205

Ser

Pro

Lys

Pro

Ser

285

Asp

Asn

Val

Glu

Lys

365

Val

Leu

Glu

Leu

Lys

Gln

Ser

Ser

Thr

Ser

270

Arg

Pro

Ala

Val

Tyr

350

Thr

Leu

Cys

Ser

Asp

430

Ser

Ser

Ser

Asn

His

255

Val

Thr

Glu

Lys

Ser

335

Lys

Ile

Pro

Leu

Asn

415

Ser

Arg

Ser

Leu

Thr

240

Thr

Phe

Pro

Val

Thr

320

Val

Cys

Ser

Pro

Val

400

Gly

Asp

Trp
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435

440

GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met

450

455

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
470

465

<210> 55
<211> 738
<212> DNA
<213> Homo

<400> 55
gaattcgcca

ctggcactga
agtgcctcag
ggagtcgcat
tcctaccggt
actctgacca
tatatctacc
gctccctecg
gtggtctgtc
aacgctctgc
acctatagcc
tatgcctgeg
ggagagtgtt
<210> 56

<211> 243

<212> PRT
<213> Homo

<220>
<221>
<222>
<223>

misc_
(30).

<400> 56

sapiens

caatggctgt
cacagacttg
tgggcgaccg
ggtaccagca
ataccggcgt
tctctagtct
catatacctt
tcttcatttt
tgctgaacaa
agagcggcaa
tgtcaagcac
aagtcacaca

gaggatcc

sapiens

feature
.(243)

gatggcacct
ggccggggat
agtcaccatc
gaagccaggc
gccctctaga
gcagcctgag
tggccagggg
tcccecttcet
tttctaccct
cagccaggag
actgactctg

tcaggggctg

Final protein product

475

agaacactgg
attcagatga
acatgcaagg
aaagcaccca
ttctctggca
gatttcgcta
acaaaagtgg
gacgaacagc
cgcgaagcca
tctgtgactg
agcaaggcag

tcctctectg

445

His Glu Ala Leu His

460

Pro Gly

tcctgcetgcet
cccagtcccc
cttcccagga
agctgctgat
gtgggtcagg
cctactattg
agatcaagag
tgaaaagtgg
aagtgcagtg
aacaggacag
actacgagaa

tgactaagag

gagcggggca
aagctccctg
tgtgtctatt
ctatagcgcc
aacagacttt
ccagcagtac
gactgtggcc
cacagccagc
gaaggtcgat
taaagattca
gcacaaagtg

ctttaacaga

Glu Phe Ala Thr Met Ala Val Met Ala Pro Arg Thr Leu Val Leu Leu

1

5

10

15

Leu Ser Gly Ala Leu Ala Leu Thr GIn Thr Trp Ala Gly Asp Ile Gln

20

25

67

30

60

120

180

240

300

360

420

480

540

600

660

720

738
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Met

Thr

Tyr

65

Ser

Gly

Ala

Gln

Phe

145

Val

Trp

Thr

Thr

Val

225

Gly

Thr

Ile

50

Gln

Tyr

Thr

Thr

Gly

130

Ile

Val

Lys

Glu

Leu

210

Thr

Glu

Gln

35

Thr

Gln

Arg

Asp

Tyr

115

Thr

Phe

Cys

Val

Gln

195

Ser

His

Cys

Ser

Cys

Lys

Phe
100

Tyr

Pro

Leu

Asp

180

Lys

Gln

Pro

Lys

Pro

Thr

85

Thr

Cys

Val

Pro

Leu

165

Asn

Ser

Ala

Gly

Ser

Ala

Gly

70

Gly

Leu

Gln

Glu

Ser

150

Asn

Ala

Lys

Asp

Leu
230

Ser

Ser

55

Lys

Val

Thr

Gln

Ile

135

Asp

Asn

Leu

Asp

Tyr

215

Ser

Leu

40

Gln

Ala

Pro

Ile

Tyr

120

Lys

Glu

Phe

Gln

Ser

200

Glu

Ser

Ser

Asp

Pro

Ser

Ser

105

Tyr

Arg

Gln

Tyr

Ser

185

Thr

Lys

Pro

Ala

Val

Lys

Arg

90

Ser

Ile

Thr

Leu

Pro

170

Gly

Tyr

His

Val

68

Ser

Ser

Leu

75

Phe

Leu

Tyr

Val

Lys

155

Arg

Asn

Ser

Lys

Thr
235

Val

Ile

60

Leu

Ser

Gln

Pro

Ala

140

Ser

Glu

Ser

Leu

Val

220

Lys

Gly

45

Gly

Ile

Gly

Pro

Tyr

125

Ala

Gly

Ala

Gln

Ser

205

Tyr

Ser

Asp

Val

Tyr

Ser

Glu

110

Thr

Pro

Thr

Lys

Glu

190

Ser

Ala

Phe

Arg

Ala

Ser

Gly

95

Asp

Phe

Ser

Ala

Val

175

Ser

Thr

Cys

Asn

Val

Trp

Ala

80

Ser

Phe

Gly

Val

Ser

160

Gln

Val

Leu

Glu

Arg
240
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