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ogogoano

# 7. Jiik 0.5ml/53 T Superdex 75 107300 IS AEAWES B Y1 XERICEO S HLE
EUVIRL 1gG4 EREREDEED. Y7L, HFiREHETIOIMAEIST AOBE
K&oT RN ROMEICRIBUE. BAEL —F— R BEMALLS)MSEHBLES TRYS.
FIRMBWHETHET T DNTHET.

BTl 1gGa Fe RRERE | o4F RT (%) SEC (kDa) | MALLS (kDa)
E356RK392DR409D —Eik 19.6 59.0

T366W —Bi& 19.7 59.5 53

T366D —EB& 20.3 54.0 10
K439D B 20.5 52.5

K370W —E 20.5 525

K392AK439A 27,3 20.5 52.5

K439A —E&i& 20.6 51.5

HaR . 20.6 51.5 52

R409A 2k 20.6 51.5

T366DY407D E % 20.7 51.0

D399W —_ER& 20.7 51.0

S364W —Bi& 20.7 51.0

S354D —24% 20.7 51.0 20
K370A —#iE 20.7 51.0

E356AK392A “EE 20.7 51.0

K392D —Ei& 20.8 50.0

E356A —E& 20.8 50.0

E356R s 4 20.8 50.0
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R409D —Ei 20.9 49.0
D399A —Em& 21.0 48.0
S354W —EB& 21.0 48.0
D399WR409W T fir 21.0 48.0
D399AK439A 4 21.1 47.5
T366QY407Q 1 21.1 47.5
F405A Fif 211 47.5 50
E356RR409D I 21.1 475
L351W T 21.1 47.5
E356AD399AK439A i 21.1 47.5
K392DK439D E# 21.2 46.5
Y349D & 21.4 44.5 48
L368W b 21.5 44,0
Y407Q T 21.6 43.5
T366Q i 21.7 42.0
E356RK392D F# 21.8 41.5
Y407D £/T— 22.0 40.0
E356AD399A E# 22.0 40.0
T394W 4 22.0 40.0
Y407A T 22.1 39.5
T394R E/T— 22.1 39.5
L351WT394W F#i 222 38.5
T366R E/T— 223 37.5 35
R409W EST— 22.3 37.5
E357W EIT— 22.4 37.0
Y407R £/ — 22.4 37.0 32
D399R E/T— 22.5 36.5
T366RY407R E/T— 22.5 36.5 32
F405AY407A E/T— 22.6 36.0
Y349DS354D E/T— 22.6 36.0
T366QF405QY407Q E/T— 22.7 35.0
T394D E/T— 22.8 34.0 28
F405Q T/ — 22.9 33.5
S364R E/T— 22.9 33.5
F405QY407Q £/ — 22.9 33.5
L351DT394D B/T— 23.0 33.0
L368R E/T— 23.0 33.0
L351D E/T— 23.0 33.0 29
S364RL368R E/T— 23.1 32.0
L351R B/T— 23.1 32.0 30
F405R E/T— 23.1 32.0 29
.351RT394R E/T— 23.2 31.5
S364WL368W E/T— 23.3 31.0
E357R E/T— 23.4 - 30.0
D399RK439D E/T— 23.4 30.0
E356RD399R TI/V— 23.4 30.0
T366WL368W ®/V— 23.7 28.0
L351RS364RT394R £)T— 25.1 26.0
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¥ IgGAFc ERERBFBET LD,
KRERER, 9O INCETTI_BEOROETREL. CORRBY—/#AIcEnatE
UZzo BREFIEII(RT)Z AT, Superdex 75 10/300 H9 AW T DR IE I #iE Dl E Iz XY
SFEREHETS,

B4t 1gG4 Fe

%o

ERERK kil RT (%) | SEC (kDa) | =&tk
T366W =k 19.5 59.5 100.0
HaER =% 20.1 56.5 100.0
S364W —Eik 20.1 56.5 100.0
F405A —E# 20.2 56.0 100.0
T366Q 1 20.2 56.0 58.3
R409W & 20.1 56.5 56.4
D399R E/T— 222 38.5 26.8
L351D E/T— 22.5 36.5 23.0
L351R E/T— 22.6 36.0 20.9
L351DT394D E/T— 22.0 40.0 20.6
F405Q E/T— 22.5 36.5 18.0
S364WL368W E/T— 22.9 33.5 16.5
L368R E/T— 225 36.5 12.4
F405R £/7— 22.6 36.0 6.2
L351RT394R E/T— 22,7 35.5 5.8
T366R £/T— 22.0 40.0 5.4
T366RY407R E/T— 225 36.5 5.1
T394D E/T— 22.3 37.5 5.0
T366WL368W £/7— 23.7 28.0 3.7
S364R E/T— 22.4 37.0 3.2
Y407R E/v— 22.0 40.0 2.3
S$364RL368R E/T— 22.6 36.0 1.5
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# 9. B/I—Fc FAMV DB ELOTH - RRAEROII TRV BER T,
T/ —Fc U6 RABERIZ. FoyVH(V)TEL, B/Y—Fc 2ERURNERE REIT,
ZOAEI(X)TET.

i85 & ERrE X ih k%

Y349 X )
L351 v v
5354 X
E356
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5364
Ta686
L368
K370
K392 X
T394
D399
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Y467
R409 X v
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# 10, L2U72U 1gG4Fc, VP IgG4Fe RULYURL [gG1Fc RATUITOWTO

B/ X-RRERBFOEED, HPLC KEVRELEZEIT—E, FroZH(v)T, SRIEXE
B/~ - ZHRETIRETHIERERERIOA)TENENRL, T F—¥Oh0n

RAEREBEOEFLEMREL =,

EvSiL

ESEL | EVDf 19gG4 | ELTEL IgG1 Fc
ERERK 9G4 Fc Fe IgG1 Fe K409R
L351D v v X v
L351R v v X
E357R v
E357W v
S364R v v X v
T366R v v X X
L368R v v v v
T394D v v v v
T394R v X
D399R v v x W
F405Q v v v
F405R v v
Y407D v X X
Y407R v v v
R40SW v X X
Y349DS354D v
L351DT394D v v v
L351RT394R v v v
E356RD399R v v
S364RL368R v v v
S364WL368W v v v
T366RY407R v v X X
T366WL368W v v v
D399RK439D v X
F405AY407A v
F405QY407Q v
L351RS364RT394R v v
T366QF405QY407Q v
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# 11.3 DO P72l IgG4Fc BATCDWNTD SV-AUC kD B3Nk S K R T
FRAMOR NS TROELD

JUTW B 1% B (S) EXEAOH T4 (kDa)
WAER ELUlU 1eG4 Fe
RALY 2.4,37,5.7,8.9 51.2
kS UL [gG4 Y349D Fe
KA 3.5,5.7,7.9,10.9, 16.4 43.3
B UL [5G4 T394D Fe | 2.4,49,65,9.1, 10.9,
BAAY 15.6 26.8
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JEAN—PAB B
NIA—-F— | Hifig E7TUALNAE 1gG4 | ETVATNAL TgG4a | BFEW 1eG4
AW H 0.86 0.86 13.89
Cmax ug/mL 293.26 24471 262.31
AUCINF H *ug/mL 131.83 178.93 1896.33
2752 A | mL/H kg 75.85 55.89 5.27
2 A N—hAEF L
NIA—=F— | #i{f TV 1gG4 | VL)L IgG4 | AR 1pG4
A i 5 H (SD) 0.85(0.08) 0.87 (0.08) 13.36 (4.12)
mL/H/kg
22U A | (SD) 119.6 (12.1) 103.9 (11.3) 532 (1.1)
00000
0000000000000 000000000000000000000000
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# 13. Hifk 0.5ml/4 TD Superdex 75 107300 HF 5% MWT4 XHBRIZOTRT 57 0—1z
FOGHLEEYPRLT R IgGlFc ZAZTREDELYD, TIRIT, ERCH3 RALYED

POV AVMBEVER ST L. ST, A FRERETAQIA WIS ADOBTER

&oT, BREHFOMICEBRUE, 58 EL—F— BN HLESF RS, Fe b 10
R THIF TV DONTHET.

IgGl R A Fe g} RT (47) SEC(kDa) (MALLS(kDa)
LS o g {7 Y 19.9 58.5 54
T366R —=iF 20.1 54.0
Y349D/P354D Zmk 20.5 52.5
1351D Rk 20.5 52.5
S364R -y 20.5 52.5
Q357TW {3 20.5 52.5 20
S364R/K409R -y 20.6 51.5
F405Q —RiF 20.6 51.5
I351R —8# 20.6 51.5
Q357R — Rk 20.6 51.5
K409R .Y 20.6 51.5
T394R —B# 20.6 51.5
T394D ZRE 20.6 51.5 20
T366W/M368W ool = 7 3 20.8 50.0
F405Q/K409R — 20.8 50.0
T394D/K409R oot - {75 20.8 50.0 55
D399R/K409R Tt 21.1 47.5 48
S$364W/M368W/K409R SR 21.8 41.5
Y407R/K409R -1 21.9 41.0
S364W/M368W S i 22.1 39.5
Y407R - 22.1 39.5 20
D399R SE 1 22.2 38.5 48
F405R T/ 22.9 33.5 30
M368R SE i 22.9 (BT 21.5) 335 36
F405R/K409R E/Y— 23.1 32.0 29
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/EP2011/063857
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 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. I:l Claims MNos.:

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

see additional sheet

1. As all required acditional search fees were timely paid by the applicant, this intematienal search report covers all searchable
claims,

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only soms of the recuired additional search fees were timely paid by the applicant, this internaticnal search report covers
only thoss claims for which fess wara paid, specifically claims Nas.:

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

1-12, 30, 31, 34-50{all partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fse.

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.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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A CLASSIFICATION OF SUBJECT MATTER
INV. CO7Kle/28
ADD.

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documsntation searchad (classification eystem folkwed by classaification symbola)

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

Electronic data base coneulted during the intemational search (name of data base and, where practical, search ferma used)

EPO-Internal, BIOSIS, EMBASE, WPI Data, Sequence Search, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

GEORGE EDWAR)

25 September 2008 (2008-09-25)

figures 6C, 6D, 6E; examples 1-3, 10-11;
tables 12-13

_/__

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2016/063785 A2 (GENMAB AS [DK]; LABRIJN 1-12,30,
ARAN FRANK [NL]; LOVERIX STEFAN [BE]; 31,34-50
PARREN P} 10 June 2010 {2010-06-10)
whole document, especially Examples 3, 5,
13, 15; Figures 1-2
A W0 20087114011 A2 (MEDIMMUNE LTD [GB]; 1-12,30,
GULER-GANE GULIN [GB]; HOLGATE ROBERT 31,34-50

Further documents are listed in the continuation of Box C.

Sae patent family annex.

* Bpecial categories of cited documenta :

"A" dosumant defining the general atata of the art which is not
conaidered to be of paricular relevance

"E" earlier document butpublished an or after the international
filing date

"L* document which may throw doubta on priority claim{a) or
which is cited to eatablish the publication date of another
oitation or other special reason (aes apeoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or
cther means

"P" document published prior to the intemational filing date but
later than the priority date claimed

*T* later document published after the imtemational filing date
ar priarity date and nat in conflict with the application but
cited to understand the principle ar thecry underlying the
invention

X" document of particular relevance; the claimed invention
cannot be considerad navel or cannct be considered to
involve an inventive etep when the document ie taken alone

"¥* document of particular relevance; the claimed invention
cannot be oonsiderad to involve an inventive step when the
document ia combined with ane or more ather such docu-
!'n:'r_:ls, :tur.h combination being obvious to a person skilled
inthe art.

*&" document member of the Bame patent family

Date of the actual oor

P

ion of the inte mati

l search

11 October 2011

Date of mailing of the international searsh report

0370172012

Name and mailing address of the ISA/
Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji
Tal. {(+31-70) 340-2040,
Faox: (+31-70) 340-3016

Authorized officer

Luyten, Kattie

Form PCTASAR210 (second sheat) (April 2006}
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of dooument, with indioation, where appropriate, of the relevant passages Relevart to olaim No.
A DALL'ACQUA WILLIAM ET AL: "Contribution 1-12,30,
of domain interface residues to the 31,34-50

stability of antibody CH3 domain
homodimers",

BéOCHEMISTRY, AMERICAN CHEMICAL SOCIETY,
us,

vol. 37, no. 26, 30 June 1998 (1998-06-30)
» pages 9266-9273, XP002245748,

ISSN: 0006-2960, DOI: 10.1021/B19802701
¢ited in the application

whole document, especially the Abstract

Fom PCTASAR210 {continuation of second sheet) (April 2006)
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International application No

PCT/EP2011/063857
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 20100637856 A2 10-06-2016  CA 2745439 Al 10-06-2010
EP 2373687 A2 12-10-2011
Us 20811293607 Al 01-12-2011
WO 2010063785 A2 10-06-2010
WO 2008114011 A2 25-09-2008 EP 2087111 A2 12-08-2009
US 2010184959 Al 22-07-2010
W0 2008114011 A2 25-09-2008

Form PCTASA210 {patent family annex) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-12, 30, 31, 34-50{all partially)

A polypeptide comprising an immuncglobulin F¢ region wherein
the Fc region comprises one or more amino acid substitutions
that inhibit dimer formation of the Fc¢ region, comprising
an amino acid substitution at position 347 according to the
Kabat EU numbering system, wherein the aminc acid is
substituted with an amino acid having a positively charged
side chain.

2-124. claims: 1-50(partially)

a polypeptide comprising an immunoglobulin Fc region wherein
the Fc region comprises one or more amino acid substitutions
that inhibit dimer formation of the Fc region, comprising
an amino acid substitution at position 347, 349, 350, 351,
352, 354, 356, 357, 360, 362, 364, 366, 368, 370, 390, 392,
393, 394, 395, 396, 397, 398, 399, 400, 405, 406, 407, 408,
409, 411 or 439 (31 possibilities) according to the Kabat EU
numbering system, wherein the amino acid is substituted with
gither (1) an amino acid having a positively charged side
chain, (1i) an amino acid having a negatively charged side
chain, (14i1) an amino acid having a hydrophilic side chain,
or (iv) an amino acid having a large side chain; i.e. 31
amino acid positions combined with 4 different groups of
side chains, minus the combination of invention 1.
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