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52 RIENER

TTDRE 5l B i R IFELIVEH

Ala (A) Val; Leu; lle Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gln; His; Asp, Lys; Arg Gln

Asp (D) Glu; Asn Glu

Cys (C) Ser; Ala Ser

Gln (Q) Asn; Glu Asn

Glu (E) Asp; GIn Asp

Gly (G) Ala Ala

His (H) Asn; Gin; Lys; Arg Arg

Ile (I) Leu; Val; Met; Ala; Phe; /JLBAS Y | Leu

Leu (L) L84 < lle; Val; Met; Ala; Phe lle

Lys (K) Arg; Gln; Asn Arg

Met (M) Leu; Phe; lle Leu

Phe (F) Trp; Leu; Val; lle; Ala; Tyr Tyr

Pro (P) Ala Ala

Ser (S) Thr Thr

Thr (T) Val; Ser Ser

Trp (W) Tyr; Phe Tyr

Tyr (Y) Trp; Phe; Thr; Ser Phe

Val (V) Ile; Leu; Met; Phe; Ala; /LAY Leu
Ooo0oo00ooao
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ds Mol. Biol. 207:179-196 (rOO®) D O 00 ODDODDODOODDODDOOOODODODOODODODOO
gooooooooooooooooooboooooooooooooooooooodao
000000000 D0OD0OO0O0DODDO0OO0O00D0DDOOOD0DDDOdHoogenboom et al. in Metho

ds in Molecular Biology 178:1-37 (O"Brien et al., ed.,
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LC/HC

ka (1/(Mxs))

kd (1/s)

K, (M)

Ko DfERE

HLXO05

5.02E6 (+1.28E3)

6.38E-4 (*=8.89E-6)

1.27E-10 (=1.81E-12)

348311/2-68

5.80E6 (*=2.49E3)

7.29E-4 (+-8.83E-6)

1.26E-10 (=1.58E-12)

1-26/2-68

6.48E6 (=8.14E2)

4.21E-4 (+=9.60E-6)

6.49E-11 (£1.49E-12)

2.0

348311/3-67

6.10E6 (+3.31E3)

1.51E-3 (+=6.58E-6)

247E-10 (+=1.21E-12)

0.5

1-26 /3-67

5.09E6 (*1.52E3)

5.53E-4 (= 1.13E-5)

1.09E-10 (+2.24E-12)
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&6
LC/HC ka (1/(M%s)) kd (1/s) Ko (M) Ko DIERE
HLX05 8.31E6 (+=8.82E4) 2.07E-3 (=1.88E-4) | 2.49E-10 (£2.52E-11) 1
1-26/2-68| 8.82E6 (+=2.73E3) 7.18E-4 (£7.36E-4) | 8.14E-11 (£=8.34E-11) 3.1
1-26/3-67 | 8.93E6 (+=1.69E3) 9.95E-4 (+258E-4) | 1.11E-10 (£2.89E-11) 22
#8/#33 6.09E6 (+=1.33E5) 1.02E-4 (=1.13E-5) | 1.67E-11 (£2.22E-12) 13.9
#31/#33 7.24E6 (£2.75E5) 547E-4 (£2.69E-5) | 7.56E-11 (*=6.59E-12) 3.3
#34/#33 8.25E6 (+=8.15E4) 6.17E-4 (=1.34E-5) | 7.48E-11 (x£2.37E-12) 3.3
#8/3-67 6.68E6 (£6.42E3) 6.15E—4 (£1.06E-3) | 9.21E-11 (£ 1.58E-10) 2.7
#8/#31 7.52E5 (+5.26E3) 1.00E-3 (=5.81E-4) | 1.33E-10 (£7.74E-11) 1.9
#31/3-67 6.45E6 (+=1.68E3) 1.16E-3 (=4.10E-4) | 1.80E-10 (£6.36E-11) 1.4
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# 2 S nEH(A) | FAE LE
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BALB/c NU
1 i #34/#33
6 B 5
2 TEONIR 1-26/3-67
e
3 A431 1-26/2-68 2 mg/kg g% 7 B
_ 6 H; 5 B[ 1
BALB/c NU [ FEHEZ2X107 ] o s BRIz 2 [
i e HiE)
T AEA, ==
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6 LDY IR X
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%8
TV RTV? TV/eV% | TGI% TV Dpll
(35 AR | (35 HR) | (35 HFE) | (35 BRE) (35 B
#34/#33 1116 657% 50% 54% 0.003 p < 0.01
(2 mg/kg)
1-26/3-67 1102 670% 50% 54% 0.002 p < 0.01
(2 mg/kg)
1-26/2-68 1535 911% 69% 33% 0.045 p < 0.05
(2 mg/kg)
ERBITUX (&%
EiE)
(Merck KGaA) 1652 991% 74% 27% 0.104 p > 005
INYF: 161734
(2 mg/kg)
75tR 2219 1261%
TV : EE#FTE (mm®)
RTV : I xt 9 D IEEKTE
TV/CVY% : BB D RTE/ X BEDKTE
‘TGI% : [B5IEFEAE SR = 1- (T35-T0)/(C35-C0)%
Sp B : <005 =% <0.01= %k <0.001=k%*
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B Lk fE% AEH| (Ab) HE 0
’ HLX05
2 1-26/3-67
BALB/c NU 2 me/ke )
I FaDu EE®R 7 H
6 B B: 2—3#
1= 2x10° | ERBITUX (& fEl. 1 BEfE IS
! [’5?7;7‘ g s3754E) 2 B DIPE S
3 B (Merck KGaA)
AVS =
164362
4 T5tR 10 ml/kg
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*£10
TV RTV TV/CV % TGI% TV DplE
(17 8[E) | Q7 HE) | (17 D (17 6FED) (17 BFf)
HLX05 605 493% 76% 29% 0.03 p <0.05
2 mg/kg
HLX07
1-26/3-67 458 350% 58% 51% 0.0014 p < 0.01
2 mg/kg
ERBITUX
(Merck KGaA) ,
JNF- 164362 538 470% 68% 38% 0.003 p < 0.01
2 mg/kg
F5k 0
10 mi/ke 794 705%
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SRR | .
# B % s | opgzy | BHLEX
RAE . oa—)L
va—JL
1 AN
NOD/SCID ERBITUX (& )
B FaDu §E2) %18k 13 B
(Merck 10 Gy x 1,#% | EHoRs;
erc . R
2 8BES | sgiE- 1x10°| KGaA) ik 14 BB | Abl& IPIE5
n ® QOD [Z&kY 5 HFE
5IEMDT IR " 250 g/ BEXhE
z:: 3
1-26/3-67
3 250 (g/Y™
z
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#&12
TV RTV TV/CV TGI% TV DpfE
(17 BHRE) | (17 BRE) | (17 BRED | (17 BRE) (17 BfE)
RT_EEZIL 591 480% - - _ _
RT_ERBITUX
(B ERE1E)
(Merck KGaA) 156 137% 26% 91% 1.76E-6 | p<0.001
250 ug/I™HR
RT_1-26/3-67
250 1 g/THR 102 77% 17% 105% | 3.69E-7 | p<0.001
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HMWS HERK tMws | E—=0 | E—Y | E—&
0 & 0.9 99.1 0 13 42.6 44.4
158 1.2 97.9 0.8 14.6 41 44.4
25 238 1.4 97.7 1 16.9 39.7 43.4
4 8 1.6 97.1 1.3 25 33.8 41.3
0 3& 0.8 99.2 0 13 42.6 44.4
20 18 1.2 98 0.8 14.9 40.6 445
238 1.3 97.7 1 17.1 39.8 43.2
4 & 1.4 97.2 1.3 249 34 41.1
038 0.9 99.1 0 13 42.6 44.4
5 158 1.1 98 0.9 14.9 40.5 44.6
238 1.2 97.7 1.1 175 38.7 438
4 8 1.3 97.3 1.4 25.1 33.1 41.9
038 0.9 99.1 0 13 42.6 44.4
0 158 1.1 98 1 16 39.9 44
2 & 1.3 97.6 1.1 216 38.1 40.4
4 58 1.6 96.9 15 276 33.2 39.2
0 & 0.9 99.1 0 13 42.6 44.4
158 1 98 1 15.1 41.2 43.7
> 2 & 1.2 97.6 1.2 17.3 39.9 42.8
4 38 1.2 97.4 15 25.3 34 40.7
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US15/33402

A.  CLASSIFICATION OF SUBJECT MATTER

IPC(B} - AS1K 30/305; CO7K 16/28, 16/30 (2015.01)

CPC - CO7K 16/2863; AB1K 39/39558, 39/3955

According to International Patent Classification (1°C) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

IPC(8): AB1K 38/3956; CO7K 16/22, 18/28, 16/30 (2015.01)
CPC: CO7K 16/2863, 16/28, 16/30; AB1K 39/39558, 39/3955, 38/39533

- Documentation searched other than minimurn documentation to the extent that such documents are included in the fields scarched

Electronic data base consulted during the nternational search (name of data base and, where practicable, scarch terms used}
Patseer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC, RU, AT, CH, TH, BR, PH); Lens.org PatSeq; Pubmed/NCBI
Blast; EBSCO; Google/Gongle Scholar/Google Patents: EGFR, ‘epidermal growth factor receptor’, 'ErbB-1,"‘HER1," NYGVH,'
'YNTPFTSRF, TYYDYEFAY, 'IGTNIH, 'WKYASESIS, "NWETT,' conjugale, cancar

C. DOCUMENTS CdNS]DERED TG BE RELEVANT

' Category* Citation of documnent, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2012/130471 At (UNIVERSITAT STUTTGART) 4 October 2012; page 19, lines 21-32; 1
page 20, ines 12-25
A L, 5 et al. Siructural Basis For inhibition Of The Epidermal Growth Factor Recaptor By 1
Catuximab. Cancer Cell. April 2005, Val. 7, No. 4; pages 301-311; DOI:
10.10164.ccr.2005.03.003.
A " | wo 2006/009694 AZ (FERGUSON, KM et al.) 26 January 2006; abstract 1
P, Y US 2015/0073088 A1 (CYTOMX THERAPEUTICS, INC.) March, 19 2015, abstract - 1
[:l Further documents are listed in the g:ontinuation of Box C. D Sce patent family annex.
| * - Special categonies of cited d “T"  later dogument published after the intgmatienal filing dateordpriuﬂty
“A"  decument defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance - the principte or theory underlying the invention
“E"  earliec application or patent but published on or after the international  “X*  document of particul levance; the claimed invention cannot be
filing date considered novel or cannot be considered 1o (nvolve 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 andther citation or other .y : ; : .
] ¥" documnent of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an invenlive step when the document is

“0Q" decument referring to an oral disclosuse, use, exhibition .ur other combined with one or more other such documents, such combination
means being obvious 1o a person skilled in the art
P f&cﬂ:ﬂ?\&lg}ém g’régnn the international filing date but lter than  «g* jocument member of the same patent family
Date of the actual completion of the intemational search Date of mailing of the imternational search report
17 October 2015 {17.10.2015) 7 INOV 20]5
Mame and mailing address of the ISA/ Authorized officer
Mail Stop PCT, Atin: \SA/US, Commissioner for Patents Shane Thomas
F.0. Bax 1450, Alexandria, Virginia 22313-1450
o PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 5T1-272.7774

Form PCT/ISA/210 (second sheet) (January 2015)
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Box No. 1 Ohbservations where certain claims were found unsearchable (Continuation ofit_em 2 of first sheet)

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

1. D Claims MNos.:

because they relate to subject matter not required 1o be searched by this Authority, namely:

2, D Claims 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 intemational search can be carried out, specifically:

3. Claims Nos.: 13-30 .
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. II © Observations ;vhere unity of invention is lacking (Continuation of item 3 of first sheet)

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

-_"'-Plaa'sa Saee Supplernental Page-***-

1. D " As all required additional search feés were timely paid by the applicant, this international search report covers all searchable |
claims. . .

)
2. I:I As all searchable claims could be searched without ffort justifying additional foes, this Authority did not invite payment of
. additional fees.

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

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

Groups I+: Claim 1, SEQ ID NOs: 4 (CDR-H1 amino acld sequence), 9 (COR-HZ amino acid sequence), 14 (CDR-H3 amino
acid sequanca), 20 (CDOR-L1 amino atid sequence), 24 {CDR:|.2 amino acid saquence), 30 (CDR-L3 amino acid sequence)

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.

El No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) {January 20135}
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PCTIUS15/33402

-Continued from Box No. lll: Observations Where Unity Of Invention Is Lacking: .

This application contains the following inventions or groups of inventions which are not so linked as to form a single ganeral inventive
concept under PCT Rite 13,1, In order for all inventions to be examined, the appropriale additional examination feas must be paid,

Greups 1+: Claims 1-12 are directed toward: an anti-epidermal growth factor recaptor (EGFR) antibody; whersin the antibody is
aglycosylated.

The antibody wilf bs searchad to the extent that it encompasses SEQ ID NOs:4 (CDR-H1 amino acid saquanca), & {COR-H2Z amino atid
saquence), 14 {(COR-H3 amino acld sequance), 20 {CDR-L1 amino acid seguence), 24 (CDR-L2 amino acid saquence), 30 (CDR-L3
amino acid sequence). It is belisved that Ctaim 1 encompasses this first named invention and thus these claims will be searchied without
fee to the axtant that they encompass SEQ 1D NOs: 4 (CDR-H1 amino acid sequence), 9 (CDR-H2 arrino acid sequance), 14 (CDR-H3
amino acid sequence), 20 (CDR-L1 amino acid sequence), 24 (CDR-.2 amino acid sequence), 30 (COR-L3 amino acid sequence),
Applicants must specify the clalms that ancompass any additionally elected COR sequences. Applicants must further indicate, If
applicable, the dlaims which encompass the first named invention, if different than what was indicated above for this group. Failure to
clearly Identify how any pald additional invention faes are to be applied to the "+" group(s) will result in only the first claimed invention to
be searchedfexamined. An Exemplary Election would be: SEQ ID NOs: 1 (CDR-H1 amino acid sequence), 5 {CDR-M2 amino acid
sequence), 10 {CDR-H3 amino acid sequence), 15 (CDR-L1 amino acid sequence), 21 (CDR-L2 amino acid sequence), 26 (COR-L3
amino acid sequenca).

No technical features are shared betwaen the antibcidy CDR sequences of Grmips k- and, accordingly, thesa groups lack unity a prier.

Groups I+ share the technical featuras including: an anti-epidermal growth faclor receptor (EGFR) antlbody or antigen binding fragment
thereof, comprising a heavy chain variable domain sequenoe comprising (1) a COR-H1 comprising the amine acid sequence
N/T/Q-YGVH (SEQ ID NO: 4); (2) a COR-H2 comprising tha amino acid sequence Y-N/A/G/D-TIN-PH/E-FTSRF (SEQ iD NO: 8); and
{3) 2 CDR-H3 compriging tha amino acld saquence T/D-YA-YDY-E/N-FAY (SEQ 1D NO: 14); and a light chain variable domain
sequence comprising (1) a COR-L1 comprising the amino acid sequence |-G/RIS-T/UR-NIH {SEQ ID NQO: 20); (2) a CDR-L2 compnsmg
the amino acid sequence KY-A/G-5E-5/T-I-5/R (SEQ D NQ: 24); and (3) a COR-L3 comprising the amino acid sequence
NWPT-T/L/S/AY (SEQ ID NO: 30):. and an aglycosylated CDR-H2 anth-epidarmal growth factor receptor (EGFR) antibody or antigen
binding fragmant thereof.

Howaver, thase sharsd technical features are praviously disclosed by WO 2012/130471 A1 {UNIVERSITAT STU]'I'GAR’T) (hersinafter
"Stuttgart').

Stultgart diacloses an anti-epidermal growth factor receptor (EGFR) antibody or antigen binding fragment thereof (paga 20, lines 20-24;
page 22, [ine 33 to page 23, line 2}, comprising a heavy chain variable domain sequence comprising (1) a CDR-H1 comprising the
amino acid sequence N/T/Q-YGVH (SEQ ID NO: 4 of the instant PCT application) (comprising a heavy chain variable domain sequence
comprising CDRH1 comprising NYGWVH of SEQ ID NO: 93 of the Stuttgart reference {comprising a heavy chain variable domain
saquence comprising (1) a COR-H1 comprising the amino acid sequence NT/Q-YGVH (SEQ LD NO: 4 of the Slutigart reference)), page
20, lines 20-24; page 22, line 33 to page 23, fine 2; wherein SEQ ID NO: 93 of the Stutigart referenca comprises the sequence NYGVH
for CORM1); (2) 8 CDR-HZ comprising the amino acid sequence Y-N/IA/G/D-T/IDN-P/K/E-FTSRF (SEQ ID NO: 9 of the instant PCT
appllcauon) (CDRHZ comprising the amino adid sequence YNPFTSRF of SEQ ID NO: 93 of the Stuttgart referenca (a CDR-H2
comprising the amino acid sequence Y-N/AJG/D-T/D/N-P/K/E-FTSRF (SEQ ID NO; 9 of the instant PCT application)); page 20, fines
20-24; page 22, line 33 1o page 29, line 2; wherein SEQ ID.NO: 93 of the Stutigart referance comprises the sequenca YNPFTSRF for
CDRHZ); and (3) a CDR-H3 comprising the amino acid sequence T/0-Y/L-YDY-EN-FAY (SEQ ID NO: 14 of the instant PCT application)
(and a CDRH3 comprising the sequence TYYDYEFAY of SEQ ID NO: 93 of the Stuttgart reference (a CDR-H3 comprising the amino
acid sequance T/D-Y/L-YDY-E/N-FAY (SEQ ID NO: 14 of the instant PCT application)); page 20, lines 20-24; page 22, line 33 to page
23, line 2; wherein SEQ ID NO: 93 of the Stuttgart reference comprises the sequence TYYDYEFAY for CDRH3); and a light chain
variabla domain sequenca comprising {1) 8 COR-L1 comprising the amino acid sequenca |-G/RIS-T/UP-NIH (SEQ ID NO: 20 of the
instant PCT application) (a light chaln variable domain sequence comprising CDRL1 comprising IGTNIH of SEQ ID NO: 82 of the
Stuttgart reference (a light chaln variable domaln sequence comprising (1) a CDR-L1 comprising the amino acld sequence
-GYRIS-T/UP-NIH (SEQ 1D NQ: 20 of the inatant PCT application}): page 20, lines 20-24; paga 22, line 33 to page 23, fine 2, wharein
SEQ ID NO: 92 of the Stuttgart referenca comprises CORL1 prising the sequence ISTNIM}; (2} a CDR-.2 comprising the amine acid
_| sequence KY-A/G-SE-S/T-I-S/R (SEQ ID NO: 24 of the instant PCT application) (a CDRL2 comprising the saquence KYASESIS of SEQ
ID NO: 92 of the Stuttgart reference (a COR-L2 comprising the amino acid seguence KY-A/G-SE-5/T-1-S/R (SEQ ID NO: 24 of the
instant PCT application}); page 20, ifies 20-24; page 22, line 33 to page 23, lina 2; wharein SEQ ID NO: 52 of the Shitgart referanca
comprisas the CORL2 comprising the sequenca KYASESIS); and (3) a CDR-L3 comprising the amino acid sequenca NWPT-TIL/S/ASY
[SEQ 1D NO: 20 of the instant PCT application) {and a CDRL3 comprising the sequence NWPTT of SEQ ID NO: 92 of the Stutigart
reference (@ CDR-L3 comprising the amino acid sequanca NWPT-TIL/SIASY (SEQ 1D NO: 30 of the instant PCT application)): page 20,
lines 20-24; page 22, line 33 to page 23, line 2; wherein SEQ 1D NO: 92 of the Stutigart reference comprises the CDRL3 sequenca
NWPTT}): and an aglycosylated (non-glycosylated; page 42, ines 27-34; page 47, linas 15-16) COR-H2 (CDRH2; page 18, linas 28-32)
anti-EGFR anfibody (ant-EGFR Vh-VI-scTRAIL antibady (anti-EGFR antibody): page 47, lines 10-16).

Since none of tha speclal technical feawres of the Groups |+ inventions |3 found in more than one of the Inventions, and since all of tha

shared technical faatures are previously d by the Stuttgart rafarence, unity of invention is lacking.

Form PCT/I3A/210 (patent family annex) (January 2015)
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