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MEDI-551 = inebilizumab; PBS = phosphate-buffered saline; Tg = transgenic

Human CD19 transgenic (hCD19 Tg) mice and Sle1-hCD19Tg mice were treated with a single dose of
MEDI-551 (0.5, 2, or 10 mg/kg) or PBS. B cells were detected by B220 staining in flow cytometry analysis of
blood and spleen at 1 week following treatment.

A) The percentage of B cells in the blood was significantly reduced following treatment with MEDI-551.

B) The number of splenic B220+ B cells of Sle1-hCD19 Tg mice were almost twice that of hCD19 Tg mice:
an average 30x106 per spleen and 17x106 per spleen, respectively. Following treatment with MEDI-551, the
number of B cells in the spleen is significantly reduced in both mouse strains.

C) Transitional B cells (B220+CD93+), follicular B cells (B220+ CD93-IgM+CD23+), and marginal zone B
cell (B220+ CD93-IgM+CD23-) subsets of the spleen were all significantly reduced in the Sle1-hCD19 Tg
mice treated with MEDI-551. All data are shown as mean +/- SEM. Data was compiled from 3 separate studies
with n = 10-13 mice per group. (**p < 0.01 compared to PBS, t-test).
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ASC = antibody secreting cells; BM = bone marrow; FACS = fluorescence activated cell sorting; hCD19 =
human CD19; mCD19 = mouse CD19; MEDI-551 = inebilizumab; PBS = phosphate-buffered saline; SEM =
standard error of the mean; Tg = transgenic

The expression of hCD19 on the plasma cells of Sle1-hCD19 Tg mice was determined by FACS analysis.
Plasma cells were gated as CD138+IgD-CD3-CD11b- and the expression of hCD19 and mCD19 was
determined in the spleen and bone marrow compared to total B cells (B220+).

A) Data from one representative mouse indicates that the level of hCD19 on plasma cells in spleen and BM is
70- 80% and 45-67%, respectively.

B) Asimilar level of mCD19 expression was detected on the same plasma cells.

C-F) At 12 weeks after treatment, Sle1-hCD19 Tg mice treated with 10 mg/kg MEDI-551 (followed by a
maintenance dose of 400 pg/mouse intraperitoneal injection every 2 weeks) showed significant reduction in
IgG and IgM ASC as detected by ELISpot in the spleen, but not in BM. Data are plotted for each animal in the
PBS (open diamond) and MEDI-551 (black circle) treatment groups, mean and SEM are indicated (***p <
0.001 compared to PBS, t-test).
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2.6.2.2—17 Sle1-hCD19Tg ¥ 7 RIZ# 1T % Inebilizumab [ & 5 Ifi;E B 2k E e A

ANA = anti-nuclear antibodies; dsDNA = double-stranded DNA; ELISA = enzyme-linked immunosorbent

assay; MEDI-551 = inebilizumab; PBS = phosphate-buffered saline; SEM = standard error of the mean; SM =
Smith antigen; ssDNA = single-stranded DNA
ELISA data shown as mean +/-SEM, n = 12/group. (*p < 0.05, compared to PBS; t-test).
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2.6.2.2.2.3 Inebilizumab IZ& % B fila R U BEHADE D &, EERMBCREMMNE X
FERE NI

Inebilizumab (2 K % CD19 Z4%E/) & L7z B Ml EHIZSWT, EAE €7 V& W TRE
fli L7= (Chen et al,, 2014). Z DET/VTiE, B ERI DN Ig X OYRRE~DR B A
HOMNZT D720, filfzAle NI =) oAU I7 0 Kadh A MEZARE thMOG) T
FERTD, UIFIENHL N E R T-BOWT RNV T, CD19 Btk B Mgz S 85
H YT huCD19 Tg ¥ 7 AT Inebilizumab % Hi[E[$# 5. L 7=. thMOG %)% 1% |Z Inebilizumab %
B3z Lok v, Pl B MR ARG L, HEOFIENIHE Sz (Chen et al,
2014) [X 2.6.2.2—18]. Inebilizumab #5112k V0, FRBOBEIELIMET L, TP A GG
L7z, RBROBIERMET L GHRPUAE 100%2%f L Inebilizumab 66.7%), HBAEEINMET L
7= Gt PRI 2.94+0.24 |25 L Inebilizumab 0.56+0.13, p<0.0001) Z & 226 B SR X 5
|2, Inebilizumab % Hi[E|$5- L 72~ 7 A CiL EAE BIEEN—B L TIK F L Day 23 £ TIZIZ
E5E 4 EE L.

-8&- Control Ab dedede e
-©- MEDI551 **_'

Mean Clinical Score(+/-SEM)
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2.6.2.2—18 Inebilizumab [Z & % huCD19Tg ¥ X EAE 1T DHIH|

Ab = antibody; EAE = experimental autoimmune encephalomyelitis; huCD19 Tg = human CD19 transgenic;
MEDI- 551 = inebilizumab; SEM = standard error of the mean.

hCD19 Tg mice received a single dose of 250 pg MEDI-5510r control Ab intraperitoneally at Day 7 after EAE
induction. Filled circles indicate the control Ab-treated group (n = 17); open circles represent the MEDI-551
-treated group (n = 15). Black arrows indicate the day of Ab treatment. Three independent experiments were
done and data from 2 experiments are shown. *p < 0.1; **p <0.01; ****p < 0.0001

BT R E LT, Inebilizumab 512XV, MiEH & O CNS (28T H O E
fia J OY MOG FR R0 B PR ORBIA G S iz [X 2.6.22—19]. 2D Z L1E, CNSIZH
\7 % MOG F##) T ~/123—17 (Th) MDA BRI, K TOMOG ;51 CD4 il
THIBOEMN & —FK L T % (Chenetal., 2014).
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2.6.2.2—19

Inebilizumab (2 & 2 & @B TCOREMABELD L4

IgG EEDET
Ab = antibody; ASC = Ab-secreting cell; BM = bone marrow; CNS = central nervous system; ELISA =
enzyme-linked immunosorbent assay; FACS = fluorescence-activated cell sorting; IgG = Immunoglobulin G;
IgM = immunoglobulin M; LN = lymph node; MEDI-551 = inebilizumab; rhMOG = recombinant human
myelin oligodendrocyte glycoprotein; ns = not significant; OD = optical density; PC plasma cell; SEM =
standard error of the mean; SPN = spleen; Tg = transgenic
Human CD19 Tg mice were immunized with rhMOG on Day 0 and treated with 250 pg MEDI-551 or control
antibody on Day 7. Tissues were harvested at peak of the disease and subjected to different assays. (A) FACS
analysis was performed on isolated cells. Frequency and cell numbers of CD138+ PCs in the spleen and bone
marrow from MEDI-551 Day 7 treated and control antibody treated mice were shown. After live and singlet
gating, cells were gated on IgD and CD3e to identify IgD—CD3e— populations. [gD—CD3e— cells were then
gated on B220 to exclude B220+ cells because some pre-B cells in the bone marrow are B220+CD138+. From
the B220— population, CD138+ PCs were identified as CD138high CD19low. (B) Cells from the spleen and
bone marrow were collected, and the numbers of total IgG/IgM and MOG-specific IgG/M antibody secreting
cells were determined by ELIspot. Horizontal bar represents mean number of indicated ASC per tissue. Serum
(C), brain, and spinal cord supernatants (D) were harvested at peak of the disease (Days 14-16), and total IgG
and MOG-specific IgG levels were determined by ELISA. Antibody titers were quantified as relative OD450
for total IgG or MOG-specific IgGs. Significant differences between the means of the 2 groups are indicated.
Data from 4 to 6 mice per group were shown and were representative of 2 independent experiments. (E) MEDI-
551 reduces existing serum Ig levels in hCD19 Tg mice. Naive hCD19 Tg mice were intraperitoneally injected
with a single dose of 250 pg MEDI-551 on Day 0. Blood were collected every 2 days, and ELISAs detecting
total IgM and total IgG were performed. Data from 5 mice per group were shown.
*p <0.05; **p <0.01.

IgG B U MOG #5280
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INHDOT—H )5, Inebilizumab #5128V, FIEH D EAE E7 /L~ AD CNS (25
% A RSB 2 & e, fRERIL CD19 Btk B MRS SE 2ICAE L, &6 ICHRkR
B HaRN A BRI 52 E0VRENT-. £/, Inebilizumab 512XV, CNSIZHBWT
H ORI 2 & I Ig B PE R O R BEA ERE R ffil sz, 2o X 51T
Inebilizumab | ATEEEE O AR IOEMIRREIC W CTRIAME B Ml 2= & 425 Z & THOWELDD
MERLEZ.

26.23 EIRMEHNFHR

Inebilizumab O B[R F)3E 75238k 13 320 L TU 720,

26.24 ZEMHEEHER

Inebilizumab OIMNE L 72 22 A PESEBEER L FEHE L T W0 Ds, AR ICEE 2l (O
MR, FEERR, CNS 72 L) ~DWEIZHWT huCDI9 Tg ~ 7 A Z W= g 53
A 5 2083, 2084, [J-2153. J2237) OF T L (Module 2.6.6). Zib
OFMERBRICE T, AR EE RS CBE T 2 A EEMIEGR ST, MRS
2L RO N -oT-. £, —BREBICHTA2EEBITRD 6o 7o. B, e b
KRR A2 ZE O HERRER TUX, DB, A, IR, N, TEARRE 2 S T BB AR o M R o~ o
Inebilizumab DFEGILFRD L g7z,

2625 ZENFHRYBEERGR

Inebilizumab 3 715203 YFH A VE R BRI X580 L T U720,

2626 BRRUER

CD19 X CDI9 Bl Fic ko Ta—Rand, ®EZr/ a7 ) A—n"—=T77 I —{Z@|T
LHIREEA-AHETHY, BAIBICEREL THRBELL TW5 (Cooper et al., 2004) . Z Oififia
REPURIL, EHEFEAERRE) O BHIRAAIIH 2MAIC O 0 B 7 2 BHIfaIC W THRELL,
Z L CRES OFEAIIZ IV THRILL TV 5 (Nadler et al., 1983).

Inebilizumab 1%, B A K b LHESHR 0A % ZE L7zt ME1gGl k mAb TH Y, CDI19
IZAE G T 5. Inebilizumab 1%, 7 2 I VIEERBEER KRBT ¥ A =— AL R Z —F B
IZBWT, ADCC ZHi5R L7z 7 2 v b asniofifl & L THET 5. AfElor Lk
FERIE, Inebilizumab OFHETH S 1) b b CDI9 IZHT 5 @WEEAH MM, KOv2) JEE b
FRBEUIT > IR D CD19 (6T 2 R ESNENR RN L 23T 2 D TH L. &
|Z, Inebilizumab (% ADCC /7% /1 L C B Mila a8 &, CDCIEMEZ RS20, ik,
in vitro T® ADCC 7 v A 2BV T, Inebilizumab 1%, #% K+ —B filn kO CDI19 BiEF
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EARIC R LT TR, M 72 BIIERRIC K LT ADCC {EMEZ R~ LTz,

In vivo iR TIX, Inebilizumab ¥ 5-1Z LV EAE ~ 7 2D CD19 [ B Al K O fn )
BHRHNZIRD U, 2R, M+ &Y CNS F10 B EPURBN 2RI 325 2 L RS
Nz, ZHIZ LD, Inebilizumab # 5 Lz~ 7 ADEEA T NAREIIET L7-.

Inebilizumab 1%, WA SN 28 (FowmEIII=7 A, 77U HI RV,
bt FDIE FERE) [ZBWT, ZALORD CD19 LA L2V, huCD19 Tg v 7 A M
SHFHMICE L) R ET NV THDLZ EER/MNIT DT — N+ HEELIEI G, RETLVE
VT Inebilizumab O 3 EHRE, 17‘3 R OVEE e 2 B L 7=

huCD19 Tg ~ 7 A DRMEFHINITE EICEM I TR Y, KEWEHWLZ &2k v, ik
$&Uﬁ@ﬁ@cm9%ﬁBﬂ@@ﬂ&&@@@@%@?%%%%ﬂﬁ?é:kﬁﬁ%ﬁ%
%. b b Bl ED CD19 ~® Inebilizumab OfE&GHFME L, A~ 7 2 BAfifld Eoe ~ CD19
~OFEEEFME L ITZIEF L TH-72. huCD19 Tg ~ 7 AR T, Inebilizumab (I,
RN, EEE, R OMERED HEREL L 72 BAIIE &AL, & N CDI19 [TARA - 5t B i, fEfe
WO B i, %O Bla Bflldz&Ted X To B HIRRERICHE L T\, ZOFEND
Inebilizumab %, t k BHifd~DOfEA & [FERIZ, huCD19 Tg ~ 7 A 13k B Hif@ic @Aﬁé
ZEMH LML TR 5 7=, Inebilizumab (ZE F CD19 IZRFEAITHY, w7 AD B AifaEm~
— 71—, F7201% B AL ORIFE & IXEUEG LZeV. Inebilizumab |%, huCD19 Tg ~ 7 A2k
\J 55077178 B ARIRA TR T 5. B ML O W Rt I & ONElfE & C o R 1T H SR 70
ThDH. BERZLIC, BAMIROBD®E, T4 Y%A 75 BHARGEY & RO MR &L
ORAEICR 5. Inebilizumab #5028 B HIFRIZ[RE S 41, (BB M- O F Ot 5024
FlZxt 3 28 B2 e B IGRO e oz, THUE, ZTOET MZEIT S huCD19 FELN

BAfIZIRE S ND Z & & —ET 5. Inebilizumab % $¢5 L 72 huCD19 Tg ~ 7 A ZHEWT,
FA N HA RO ETA DL, BAFF X2 L7270 > 7-. BAFF J2EE 1T B fla
B B L, BRBEIERZICN—RA T A VREIZRE-7-. HLCD20mAb THH U V¥
~ 725 LR E B VW TS, BAFF OMIE T EEICHREBEOZANRD SR TV

(Levesque and St Clair, 2008) .

R R O IRERERIZ 38T, 5 B Ml mAb WL TEY, b0 B
fa D FiR O EEREIEIL, 72—y FEETIERL, ZOEBERICEET S Z L 27
TITET AN X TWD. huCD19 Tg~ 7 AET /UL Y, KEMERIZESH L 72 huCDI19
Bt B MR O & A I B9 215 &, PK/PD 2T T /b5 2 & T, BB
7D DRI EL LT D7D ER MR ax 1T 4 J AT =203 G605,

PlbX o, FERRHBROFERIL, AOPURINRRERBICHE ST 5 NMOSD © X 5 722k
H R B DIRIED 7212 CD19 5 B #lila 48 & % Inebilizumab o PR EASR 2 305
THHLOTHD.
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ADCC antibody-dependent cellular PURE IR a5
cytotoxicity

ADCP antibody-dependent cellular EIREN R =y
phagocytosis

ALL acute lymphoblastic leukemia APEY R

BAFF B cell activating factor B Al A R 7

CD cluster of differentiation antigen H I ER bR

EAE experimental autoimmune FEER) B O IR
encephalomyelitis

EC50 half-maximal effective concentration [ 50%H 2hi £

ELISA enzyme-linked immunosorbent assay | #5860 I E 15

ELIspot enzyme-linked immunosorbent spot PSR IIE AR Y N T vEA
assay

FACS fluorescence-activated cell sorting STEE VY —T 4 T

Fab antigen-binding fragment PR AT Z 7 A B

Fc fragment crystallizable faemit 7 7 7 A b

GLP Good Laboratory Practice =3RS DOV 5 FEERARER

Bk o> i D FEVE

huCD19 Tg human CD19 transgenic t hCDI9 hT AT x2=v 7

v intravenous HHIRPY

Ig immunoglobulin S 7Y v

mADb monoclonal antibody A A S A IV

MS multiple sclerosis LA LIE

NK natural killer TFa2TNFT—

PBMC peripheral blood mononuclear cells FRAH ifn. Fh SR B A

PCR polymerase chain reaction WY AT — G
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26.3.1 FEEHR: —EX

WERME : Inebilizumab
% 2.6.3.1—1 Inebilizumab O HEZE(F 1+ 5HBOME—F

Study Number Type of Study Study Title Testing Facility eCTD Location
-551-0001 In vitro (non- Affinity Optimization of Monoclonal Antibody 3649 MedImmune 4.2.1.1
-551-0002 GLP) Binding Properties of anti-CD19 Antibodies MedImmune 4.2.1.1
-55 1-0003 In Vitro Effector Function of MEDI-551 Against Multiple Lymphoblastic Cell Lines MedImmune 4.2.1.1
-55 1-0004 In Vitro Effector Function of MEDI-551 with Healthy Donor- and Leukemia Patient- MedImmune 4.2.1.1

Derived Peripheral Blood B Cells

Matlawska-Wasowska Macrophage and NK-mediated Killing of Precursor-B Acute Lymphoblastic Leukemia | University of New Mexico 4.3
etal., 2013 Cells Targeted with a-Fucosylated Anti-CD19 Humanized Antibodies Health Sciences Center

-551-0004 Differential Expression of CD19 and CD20 on Human Plasma Cells MedImmune 4.2.1.1
-551-0002 MEDI-551 Mediated Depletion of Human Plasma Cells MedImmune 4.2.1.1
-55 1-0008 Binding of Monoclonal Antibody 16C4 to Nonhuman Primate B Cells Measured by Flow MedImmune 4.2.1.1
-551-0005 MEDI-551 Does Not Bind to Rabbit Peripheral B Cells MedImmune 4.2.1.1
-55 1-0009 Binding of MEDI-551 to Human CD19 Expressed on Human B Cells and on Murine B MedImmune 4.2.1.1

Cells from Human CD19 Transgenic Mice




2.6.3 FREERERAEEE

26.31 FEBHAER . —Bx (&)
% 2.6.3.1—1 Inebilizumab Dz N ZEMF T HHBOME—ER (HF)

Study Number Type of Study Study Title Testing Facility eCTD location

-551-0010 In vivo (non- | Longitudinal Study of B-cell Depletion by MEDI-551 in Human CD19 Transgenic Mice MedImmune 4.2.1.1
GLP)

-55 1-0003 MEDI-551 Treatment Depletes the Majority of Murine B Cells and Reduces Serum Titers MedImmune 4.2.1.1

of Autoantibodies in Slel- human CD19 Transgenic Mice

Chen et al., 2014 In vivo (non- | Single dose of glycoengineered anti-CD19 antibody (MEDIS551) disrupts experimental University of Texas 4.3
GLP) autoimmune encephalomyelitis by inhibiting pathogenic adaptive immune responses in Southwestern Medical
the bone marrow and spinal cord while preserving peripheral regulatory mechanisms Center

CD19 = cluster of differentiation antigen 19; GLP = Good Laboratory Practice; MEDI-551 = Inebilizumab; NK = natural killer cell; 16C4 = affinity-optimized 3649 anti-human
CD19.



2.6.3 FREERERAEEE

26.3.2 MHERMFITLHHER
2.6.3.2.1 in vitro ZE3EER

WBRYE + Inebilizumab

& 2.6.3.2—1 Inebilizumab @ in vitro Z2IEHER

Study Number
(Type of Study)

Test System

Test Methods

Noteworthy Findings

-551-0001

(non-GLP)

Escherichia coli; human cell
lines expressing varying

amounts of CD19

PCR cloning; affinity-optimization of
complementary-determining region;
combinatorial screening of Fab constructs;
conversion of Fab

fragments to IgG

Variant mAb 16C4 is derived from mAb 3649; the 2 mAbs differ by 3
amino acids.

MADb 16C4 binds approximately twice as strongly to human CD19 as
does mAb 3649 (ECso = 332.5 ng/mL for mAb 16C4; ECso = 588.2
ng/mL for mAb 3649 [300.B4 cells, Figure 12-2])

-551-0002

(non-GLP)

Daudi human Burkitt
lymphoma cells as model B

cells

FACS; laser scanning confocal microscopy;
internalization assays; measurement of surface

binding; surface plasmon resonance

The binding properties of mAb 16C4 (the fucosylated version of MEDI-
551) are compatible with ADCC activity.

Loss of fucose from human IgG1-Fc results in enhanced binding to
human Fc gamma RIIIA and mouse Fc gamma RIV (Table 12-1).

MADb 16C4 binds to B cells (Daudi cells) better than does its parental
antibody (mAb 3649, Figure 12-1), and dissociates more slowly from
the B cell surface than does mAb 3649 or rituximab (Figure 12-2).
MADb 16C4 has a low relative level of internalization when compared to

the internalization of the parental antibody (Figure 12-4).




2.6.3 FREERERAEEE

2.6.3.21 invitro ZEERAER (H=)
% 2.6.3.2—1 Inebilizumab @ in vitro ZIRREE (5 )

Study Number Test System Test Methods Noteworthy Findings

(Type of Study)

-551-0003 Natural killer cells; B Lactate dehydrogenase cytotoxicity assay; | e Inebilizumab induced ADCC when 2 different (human) natural killer
(non-GLP) lymphoma cell lines; human | FACS; ADCC assays; antibody binding effector cell sources were employed.
serum from healthy donors assays e In ADCC assays, inebilizumab is effective against multiple

lymphoblastic cell lines including those derived from Burkitt lymphoma,
diffuse large cell lymphoma,and multiple myeloma, non-Hodgkin
lymphoma, chronic lymphocytic leukemia, and ALL.

e Inebilizumab does not mediate complement-dependent cytotoxicity.

e Inebilizumab and rituximab cause similar maximum cytotoxicity, but
inebilizumab achieves this result at a lower concentration than does
rituximab (ADCC ECsp for inebilizumab = 8 ng/mL; ADCC ECso for
rituximab = 32 ng/mL [Toledo cells, Table 12-1]).

e Inebilizumab selectively depleted CD19+ cells from multiple myeloma

cell lines with mixed subpopulations of CD19+ and CD19- cells.




2.6.3 FREERERAEEE

2.6.3.21 invitro EEHE (=)
% 2.6.3.2—1 Inebilizumab @ in vitro ZIRREE ($5 )

Study Number Test System Test Methods Noteworthy Findings

(Type of Study)

-551-0004 PBMC from 3 sources FACS; ADCC assays; immunofluorescence [ ®  Inebilizumab has strong ADCC properties.
(non-GLP) (healthy donors, donors with assays e Inebilizumab depleted B cells in PBMC samples from healthy donors,
chronic lymphocytic leukemia, donors with chronic lymphocytic leukemia, and donors with ALL.
and donors with ALL) e Inebilizumab depleted B cells at mAb concentrations lower than those

needed for rituximab depletion of B cells (ADCC ECso for MEDI-551 =
0.016 nM; ADCC ECso for rituximab = 0.431 [Donor 343, Table 12-1]).
e The ADCC induced by inebilizumab (in vitro) was superior to the ADCC
induced by rituximab.
e Inebilizumab is more effective than rituximab at depleting B cells when

cognate surface antigen densities are low.

Matlawska- Primary human macrophages | ADCP assay; immunofluorescence assay | ®  Inebilizumab induces ADCP activity in vitro.

Wasowska et al., and pre-B ALL cell line (697 e  Primary human macrophages rapidly form a synapse with inebilizumab

2013 cells) coated target cells. This contact is followed up by the engulfment of target
cells by the macrophage.

e It’s unclear that ADCP is the predominant mode of action to deplete B cells

in vivo.




2.6.3 FREERERAEEE

2.6.3.2.1 invitro ZEHER (F)

% 2.6.3.2—1 Inebilizumab @ in vitro ZIHEREE (5 )

Study Number
(Type of Study)

Test System

Test Methods

Noteworthy Findings

-551-0008

(non-GLP)

Whole blood from nonhuman
primates; whole blood from

healthy human donors

FACS; binding assays

MAD 16C4 binds CD19 on human B cells but does not bind CD19 on B cells
from cynomolgus monkeys.

MADb 16C4 binds poorly to B cells from baboon, rhesus monkey, and African
green monkey. Binding mAb 16C4 to B cells of nonhuman primates was about

1/20 to 1/10 the binding observed for human B cells.

-551-0009

(non-GLP)

B cells from huCD19
transgenic mice; B cells from
healthy human donors; Fab

fragment of MEDI-551

FACS; B cell isolation; purification of
recombinant MEDI-551 Fab fragment
from mammalian cells; protein sequence

alignments

Human CD19 and mouse CD19 proteins are approximately 74% similar and
65% identical, as determined by BLAST (BLOSUM62 matrix).

In huCD19 transgenic mice, human CD19 is expressed in immature and mature
B cells, B cells in the peritoneal cavity, and Bla B cells.

The expression pattern of human CD19 on B cells of huCD19 transgenic mice
closely reflects the developmental expression pattern of CD19 on human B cells.
The lowest level of human CD19 expression was observed on early pro- and pre-
B cells, and the level of mAb 16C4 binding was increased in mature B cells.
Inebilizumab is specific for human CD19 and does not react with murine surface
markers on B cells, or on non-B cells.

The binding of inebilizumab to human blood B cells, and to huCD19 transgenic

mouse blood and spleen B cells, is comparable.




2.6.3 FREERERAEEE

2.6.3.21 invitro EEHE (=)
% 2.6.3.2—1 Inebilizumab @ in vitro ZIRREE ($5 )

Study Number Test System Test Methods Noteworthy Findings

(Type of Study)

-551-0002 Primary and in vitro B cell and plasma cells isolation; FACS; | e In in vitro ADCC assays with NK cells as effectors, inebilizumab demonstrated
differentiated human plasma In vitro differentiation assay significant depletion of plasma cells from fresh human bone marrow samples.
cells; Natural killer cells e Inebilizumab also depleted plasma cells generated by in vitro differentiation
from human PBMC.
-55 1-0004 Human peripheral blood; FACS; ELIspot assay e (D20 expression is found on human B cells but is present on very few if any
human tonsil; human spleen; plasma cells in the blood, spleen, or bone marrow. In contrast, CD19 is
human bone marrow expressed on plasmablasts and most plasma cells.

e Using flow cytometry, a population of CD19- plasma cells was identified in the
spleen and bone marrow as a subpopulation of plasma cells in these tissues.

e The bone marrow CD19- and CD19+ plasma cells have nearly identical
morphology, immunophenotype, mRNA expression, and function.
Additionally, vaccine-specific IgG is produced by both CD19+ and CD19-

antibody secreting subsets in the bone marrow and spleen.

-551-0005 Rabbit peripheral blood B FACS e MAD 16C4 binds CD19 on human B cells but does not bind CD19 on B cells

cells from rabbit peripheral blood.

ADCC = antibody-dependent cellular cytotoxicity; ADCP = antibody-dependent cellular phagocytosis; ALL = acute lymphoblastic leukemia; BLAST = basic local alignment search
tool; CD19 = cluster of differentiation antigen 19; ECso = half-maximal effective concentration; ELISpot assay = enzyme-linked immunosorbent spot assay; FACS = fluorescence-
activated cell sorting; GLP = Good Laboratory Practice; huCD19 = human CD19; IgG = immunoglobulin G; mAb = monoclonal antibody; MEDI-551 = inebilizumab; NK = natural
killer; PBMC = peripheral blood mononuclear cells; PCR = polymerase chain reaction; 16C4 = affinity-optimized 3649 anti-human CD19.
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2.6.3.2.2 invivo FEHER

WERYE + Inebilizumab

¥ 2.6.3.2—2 Inebilizumab @ in vivo ZEIEHER

Study Number
(Type of Study)

Test System

Test Methods

Noteworthy Findings

-551-0010

(in vivo, non-GLP)

huCD19 transgenic mice

FACS; ELISA assays; [V

administration of MEDI-551

Treatment with inebilizumab resulted in profound and prolonged depletion of peripheral
blood B cells in huCD19 transgenic mice.

B cell depletion was rapid, and initial depletion of blood B cells was comparable for doses
of 10, 50, and 250 pg/mouse.

The duration of B cell depletion is dose-dependent. At 10 pg/mouse, B cell levels began to
return to normal by 1 week post injection and were fully recovered by 5 weeks. A single
dose of 250 pg/mouse was sufficient to deplete B cells for more than 10 weeks.

The effect of treatment with inebilizumab was limited to B cells and did not have an
obvious impact on other immune cells in circulation.

Serum immunoglobulins steadily increased with age in control mice, but this increase was
blocked by treatment with inebilizumab.

Serum levels of the B cell-activating factor, BAFF, were elevated in all animals treated
with inebilizumab, and these changes corresponded to B cell depletion and recovery.

Other cytokines and chemokines were not affected by inebilizumab treatment.

11




2.6.3 FREERERAEEE

2.6.3.2.2 invivo EHHAER ()
% 2.6.3.2—2 Inebilizumab @ in vivo ZIHEE (#EX)

Study Number Test System Test Methods Noteworthy Findings

(Type of Study)

-551-0003 Slel- human CD19 FACS, e Slel-huCDI19 transgenic mice spontaneously develop autoantibodies.
transgenic mice ELISA assays e Inebilizumab treatment resulted in > 90% depletion of B cells in blood, spleen and bone
marrow.

e Germinal center B cells and plasma cells, especially in the spleen were also significantly
reduced.
e Mice treated with inebilizumab had lower serum immunoglobulin levels and reduced

autoantibody titers, in comparison with control-treated mice.

Chen et al., 2014 human CD19 FACS, e Inebilizumab, given before or during ongoing experimental autoimmune

transgenic mice ELISA assays encephalomyelitis, disrupts development of the disease.

e Leukocyte infiltration into the spinal cord is significantly reduced, as well as short-lived
and long- lived autoreactive CD138+ plasma cells in the spleen and bone marrow,
respectively.

e Potentially protective CD1d"CD5+ regulatory B cells show resistance to depletion, and
myelin-specific Foxp3+ regulatory T cells are expanded.

e Taken together, these results demonstrate that Inebilizumab disrupts experimental
autoimmune encephalomyelitis by inhibiting multiple proinflammatory components,

whereas preserving regulatory populations.

BAFF = B cell activating factor; CD19, CD20 = cluster of differentiation antigen 19, antigen 20; ELISA = enzyme-linked immunosorbent assay; EAE = experimental autoimmune
encephalomyelitis; FACS = fluorescence-activated cell sorting; GLP = good laboratory practice; huCD19 = human CD19; IV = intravenous; mAb = monoclonal antibody; MS =
multiple sclerosis; Slel = major susceptibility locus in murine model of systemic lupus erythematosus.
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26.3.4 ZTEMHFEEHAR
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