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DX—29 3007 2 /%I (45173 /%)

EVQLLESGGGLVQPGGSLRLSCAASGEFTFSHY IMMWVRQAPGKGLEWVSGIYSSGGITVYADSVKGRETISRDNSKNTLYL
QUNSLRAEDTAVYYCAYRRIGVPRRDEFDIWGQGTMV TVSSASTAGRS VIFLAPSSKS TSCGTAALGCL VRDYFFEPVTVS
WNSCAL TSGYHTFPAVLESSGLYSLSSVVIVESSSLGTRTY ICNVNHEPSNIKVDKRVEPKSCOK THTCPPCPAPELLGGP
SVILIPPKPRDTLMISRIPEY TCVVVDVSHEDPEVRENRY VDG YEVHNAK TRPREFEQYNS TYRVVS VL T VLHODWLNGEEY
KCKVSNEALPAPTERT TSKARGOPREPOVY TLPPSREFMIENQVSL TCLVEGF VPSDIAVENESNGOPENNIKTTPPVLDS

DGSFFLYSKL TVDKSRWGNVVESCSVMHEALHNAY TQRSLSLSPG (SEQ 1D NO: 46)
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DIQMTQSPSTLSASVGDRVTTTCRASQSTSSWLAWYQQKPGKAPKLLIYKASTLESGVPSRESGSGSGTEFTLTISSLAQPD
DEATYYCQRYNTYWTHFGQGTKVETK KT VAARSVETFPRSDEQLESGTASVVCLLNNEYPREAK VWK VONALQSGNSRES Y

TEQIDSKDSTYSLSSTL TLSKADYERHKVYACEVIHRGLSSPVIESIVRGEC (SEQ D NO: 47)
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=% - Hv CDR3 Ki,app SEQ ID NO
Fo—2a (nM)
M0162-R04 RRTGT PRRDAFDT 2.5 1
M0199-A11 B 2 2
M0201-F11 =G 3 3
M0202-A08 | —————m- W——mmm 2.8 4
N e — Ve 3.8 5
M0O202~E03 | -~ E- 2 6
MO199-B01 | —m—m—meemmee N 1.6 7
MO200-BO1 | ——mmmmmmmmmm 3 3.6 8
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M0202~H05 ———Y— - 0.26 10
M0201-H08 Ve 1-N 0.8 11
M0200-E11 e o N 0.4 12
© M0200-HO7 eV NN 0.4 13
M0202-F06 B B 0.33 14
M0200-A10 ———V-m =G 0.25 15
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M0202-A12 Q-—-V-—--§-N- 0.1 17
M0202-H03 /o ) S 0.1 18
M0201-A07 N VR, — 0.1 19
M0202-C02 =PV 0.6 20
M0202-B04 — =GV 0.2 21
77777 M0202-E06 ~ R D 0.06 22
M0202~A01 I~V 0.3 23
M0202-D09 —=I-V-—==Gm—m 0.2 24
M0200-D03 —=T-V-===S=-M 0.1 25
M0202-C09 —~I-V-——-D-—~ 0.06 26
M0199-A08 ~=I-V-——-E-—- 0.06 27
X133-B02 A — 2.2 28
X133-D06 e 0.33 29
X135-201 D= | 2477 | 30
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X133-F10 T — 14.7 32
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCTAIS2014/027 100

A.  CLASSIFICATION OF SUBJECT MATTER

IPC(8) - CO7K 16/40 (2014.01)

USPC - 424/9.1
According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - AG1K 38/00, 38/48, 39/395; CO7K 16/40; C12N 9/64, 15/09 (2014.01)
USPC - 424/9.1, 158.1; 436/320.1; 514/2, 12; 530/380.3; 536/23.5

Documentation scarched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - A61K 38/00, CO7K 18/40, 2317/92; C12N 9/6445 (2014.06}

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PatBase, Google Patents, Google Scholar, PubMed

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Mo.
X US 2012/0201756 A1 (SEXTON) 09 August 2012 (09.08.2012) entire document 1,3,913
A US 2011/0200611 A1 (SEXTON) 18 August 2011 (18.08.2011) entire documant %, 3,913
A US 2009/0105142 A1 (MOSCICKI) 23 April 2009 (23,04.2009) entire document 1,3,8413
A TANG &t al. 'Expression, crystallization, and three-dimensional structure of the catalytic domain | 1, 3, 8-13

of human plasma kallikrein.' J. Biol. Chem. 30 September 2005 {30.09.2005), Vol. 280, Pgs.
41077-41089. entire document

B Further documents are listed in the continuation of Box C. D

* Special categories of cited documents: T |ater document published afier the i ional filing date or priority

“A”  document defining the general state of the art which is not considered date and not in conflict with the apﬁl:ic,mion but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E" earlier application or patent but published on or after the i ional “x" g of panticular relevance; the claimed invention cennot be
filing date considered novel or cannot be considerad to involve an inventive

“L™  document which may throw doubts on priority claim{s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other wyn g of particul | the claimed invention cannot be
spocial reason (as specified) o considered to involve an inventive step when the document is

“O”  document referring to an orul disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior o the international filing date but later than  «g» f
the priority dafe claimed &”  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

21 August 2014 10 SEP 2014

Name and mailing address of the ISA/US Autherized officer:

Mall Stop PCT, Atin; ISA/US, Commissioner for Patents Blgine R. Copenheaver

PO, Box 1450, Alaxandria, Virginia 22313-1450 PCT Halpdag: §TM-212.4300

Facsimile No.  §71-273-3201 PCT OBP: 571-272-7774

Form PCT/ISA/210 (second sheet} (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/027100

Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleoticle and/or amino acid sequence disclosed in the iniernational application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)
on paper
vy
<] in electronic form

b. {lime)
in the international application as filed
together with the international application in electronic form
I:’ subsequently to this Authority for the purposes of search

2 D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statemenis that the information in the subsequent or additional copies is identical to that in the application as filed or does

nol go beyond the application as filed, as appropriale, were furnished.

3. Additional comments:

SEQ ID NO:46 was searchad.

Form PCTASA210 (continaation of first sheet (1)) (July 2009)
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INTERNATIONAL SEARCH REPORT Internationa! application No,
PCTIUS2014/027100

Box No. II Observations where certain clalms were found unsearchable (Continvation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D {laims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E Claims Nos.: 4-8, 14-31
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of itern 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Sea Extra Shaat{s)

1. D As al required additional search fees were timely paid by the applicant, this international search repert covers all searchable
claims.

2 D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, g No required additional search fees were timely paid by the applicant. Consequently, this intcrnational search report is
restricted to the invention first mentioned in the claims; it is covered by claims MNos.:

1, 3, and 8-13 restricted to V410 of humnan PKa1 and amino acids residues 99 to 111 of SEQ ID NO:46.

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2009)
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INTERNATIONAL SEARCH REFORT International application No.
PCTIUS2014/027100

This application contains tha following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be axamined, the apprapriate additional examination fees need to be paid.

Group |+: tlaims 1-3 and 9-13 are drawn (6 an isolated antibedy that binds human plasma kallikrain (PKz1).

The first invention of Greup I+ is restricted to an isolated antibody that binds human plasma kallikrein {(PKa1), wherein the antibody
interacts with one or mora of amino acid residues in the human PKa1 and inhibits its activily by at laast 50%, wherain the one or more
amino acid residues ara selected ba V410; wherein the antibody comprises a heavy chain variable reglon that comprises
complementarity determining region 1 {(HC CDR1), complementarity determining region 2 (HC CDR2}, and complementarity determining
regicn 3 (HC CDR3), and wherein the HC CDR3 comprises a motlf, wherein the matif is selected to be amino acids residues 99 to 111 of
SEQ (D NO:48. It is believed that claims 1, 3, and 9-13 read on this first named invention and thus these cdaims will be ssarched without
fee to the extent that they read on V410 of human PKa1 and amine acids residues 99 to 111 of SEQ ID NO:46.

Applicant Is invited to efect additional amino acid residues in the human PKa1 and/or HC CDR3 motifs with specified SEQ 1D NO fo be
saarched in a spacific combination by paying additional fee for each set of election. An exemplary election would be an isclated antibody
that binds human plasma kallikrein (FKa1), whersin the antibody Interacts with one or more of amine acid residues in the human PKa1
and inhibits its activity by at least 50%, whearein the one or mora amino acid residues are selacted ba L412; whereln tha antibody
comprises a haavy chain variable ragion that comprises complementarity determining region 1 {(HC CDR1), complementarity determining
regicn 2 {(HC CDR2), and complementarity determining region 3 (HC CDR3), and wherein the HC CDR3 comprises a motif, wharein the
motif is selected 1o be amino acids rasidues 99 to 111 of SEQ ID NO:48. Additional amino acid residues in the human PKa1 and/or HG
CDR3 motifs will be searched upon the payment of additional fees. Applicants must spacify the daims that read on any additional
elected invantions. Applicants must further indicats, If applicable, the claims which read on the first named invention if differsnt than
what was indicated abova for this group. Failure to clearty Identify how any paid additional invention fees are 1o be applied to the “+*
group(g) will rasult in only the first claimed fnventlon to be searchad/axamined.

The inventions listad In Groups |+ do not ralate to a single general invantive concept under PCT Rule 13.1, becausa under PCT Rule
13.2 they lack the same or coresponding special technical features for the following reasons:

Tha Grouwps I+ formulas do not share a significant structural slement, requiring the selection of altematives for the amino acid rasidusas in
human PKat “wherein the amino acid residues are selected from the group conaisting ofv410, L412, T413, A414, Q415, R418, L418,
€419, H434, C435, F436, D437, G438, L439, W445, Y475, K476, VATT, S478, E479, G480, D483, F524, E527, K528, Y552, D554,
Y555, AS84, D572, AB73, C574, K575, 0575, S578, T586, 5597, W598, G599, EB00, GED1, C602, AG03, RB04, QB07, PE0B, 0609,
V610, and Y611" and HC CDR3 motif “wherain the HC COR3 comprises the motif
XO9-R100-X101-5G3102-X103-P1 04-RA05-X 106-X 107-X108-X109-X110-X111, in which: X989 is Ror Q, X101 is T, |, R, §,0r P, X103 is V,
J, orL, X106isRorW, X107 ls D or N, X108 is A, S, D, E, or V, X109is ForL, X1101s D, E, or N, and X111 is |, N, M, or 8.7,

Tha Groups |+ share the technical faatures of an isolated antibedy that binds human plasma kallikrein (Pia1), wherein the antibody
intaracts with one or more of amino acld resldues in the human PKa1 and inhibits its activity by at least 50%, wherain the amino acid
residues are salected from the group consisting ofV410, L412, T413, Ad414, Q415, R416, L418, C419, HA34, C435, F436, D437, 0438,
L439, W445, Y475, KATE, V477, S478, E479, 0480, D4B3, F524, £527, K528, Y552, D554, Y566, ABE4, D572, AST3, C574, K575,
0576, 5578, T508, S697, W598, 0599, EE00, 0601, C602, AS03, R604, QB07, PBOS, 0608, V610, and Y6&11; wharein the antibody
comprisas a heavy chain variable ragion that comprises complementarity determining region 1 {HC CDR1), complementarity determining
region 2 (HC CDR2), and complementarity determining region 3 (HC CDR3), and wharein the HC CDR3 comprises the motif
X99-R100-X101-G102-X103-P104-R105-X 106-X107-X108-X109-X110-X111, in which: X889 is Ror @, X101is T, |, R, 3, or P, X103 is V,
1, or L, X106isRorW, X107 is D or N, X108i8 A, S, D, E,or v, X108 is Fori, X110is D, E, or N, and X111is |, N, M, or 5. However,
thase shared tachnical features do not represant a contribution over the prior art. Specifically, US 2012/0201766 A1 v Sexton discloses
an isolated antibody that binds human plasma kallikrein (PKa1) (the disclosure featuras an isolated protein, e.g., antibody, e.g.. human
antibody, that binds to the active form of plasma kallikrain, 8.g., human plasma kallikrein, Para. {0005]), wherein the antibody interacts
with one or more of amino acid residues in the human PKa1 {the protein [antibody] binde to, @.g., pesitions en plasma kallikrain, Para.
[0624]) and inhibits ita activity by at least 50% (antibodies that inhibited pKa1 activity by aver 90%, Para. [0845]), wherein the amino acid
rasidues are selectad from the group consisting ofV410, L412, T413, A414, Q415, R416, L418, C419, H434, C435, F436, D437, 0438,
L4389, Wd45, YAT5, K476, VATT, 5476, E479, 0480, D4B3, F524, E527, K528, Y552, D554, Y555, A5G4, D572, Ab73, C5T4, KETS,
576, 5578, T598, 5597, W544, 0599, E600, 0601, G602, AGO3, R504, G607, P608, 0603, V610, and Y611 (the protsin binds cne or
more amino aclds of: Arg551, GInbS3, Tyrb65, Thr568, and/or Arg560 (numbering based on the human saquenca). In soma
embodiments, the plasma kallikrein binding protein binds one or more amino acids of: 5478, N481, §525, and K526 {numbering based
on the human kallikreln sequence), Para. [0627]); whersin the antibody comprises a heavy chain variable region (plasma kallikrein
binding antibodies may have their HC and LC variable domain sequences, Para. [0635]) that comprises complemeniarity determining
region 1 (HC CDR1), complementarity determining region 2 (HC CDR2), and complementarity determining region 3 (HC CDR3} (the
protein is an antibody, ©.9., a human antibady, having ons or mors, é.g., 1, 2, or 3 heavy chain CORs, Para, [(642]), and wherein tha HC
CDR3 compriges the motif X99-R100-X101-G102-X103-P104-R105-X106-X107-X108-X109-X110-X111, in which: X9%9is R or Q, X101
IsT, i, R, 8,0rP, X103 is V, |, or L, X106isRorW, X107 is D or N, X108 Is A, 5, D, E, or V, X108 is F or L, X110 is D. E, or N, and X111
Is I, N. M, or S (antibody "M199-A08", HV-CDR3, RRIGYPRRDEFDI, Table 8, Pg. 94). .

The Inventions ligtad in Groups I+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical features.
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