26.1 %=
TVFVEST 1

7V FYE~7 (AMG 103, MT 103 X|* MEDI-538) (%, —EAFEM: TGS (BITE) Bz
AT HHRO—KPEHARTH D, 7V FVE~TIE, BEATO THRAZFH L CEME B Ml 2%
B35, 7V S VeI, CD3 G T Ml &R Td 5 CDI19 Btk B Ml 2 —@tEIc 24645 2
LT XD CD3 Btk T MR A TG ML L ¢, MRS LG T 5,

TVFYESTIE, BRD 20000 RREEEZ AT LI~ XE ) 7 u—Fuhuik (B il L2
B9 % CD19 ZHuiil & 9% HD37 Hulk e OF T e 2 BARE AR D CD3eBHIZRF RAICHEE T 5
L2K-07 HifK) mHERIL-, 27U ROB Y T 2 VBB RLIENWY v —_XTF Rk,
W7 OHURE RO — ARG TSGR T (scFv) A S 7z, BREBRDH T H720, ~FHe X
FOUE T % CRIGITAIN LTz, &I, 43f& 54kDa TS504HDT X/ BING7 52 /3 E
DELNTz, 7V FYESTIR, —AHRYRXTF RELTTF v A =— AN L AX—IIRHIIEIZ X
WEEAE LT, AoTid, FEZ7 V) av Lo EKRTH L, AL UEEEZX 1 IORT,

K1 TYVFYEITTDRAL UHEE

o-CD19

The immunoglobulin variable heavy (V) and variable light chain (VL) regions are shown as boxes. Connecting lines represent
glycine/serine linkers; N, amino terminus; C, carboxyl terminus; 6 x His, hexahistidine sequence

T FY e T ITEBRRENE L, B PERF RV —0 CDI9 KT CD3 DA% BT 5, ~
U A% AWTZRBRIZIL, U AD CD19 XN CD3 \ZXfT 5 / 7 a—F )L HiikE IV CTER L 724%
PR (muS103new) ZfEH L7, ~ 7 AIZE1T 5 muS103new O R OEKHEEM X, & FEOTF
PRV —IIBIT AT Y TR T O R OSEBERICHEYS T 5,

TV ST, BRETEIRMEO BHARIESNE Y o MER MR EBE ~ ORI L LTRSS
n<Tnsd,
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3.1

32

3.2.1
322
323
324
3.25
3.2.6
3.2.7
3.2.8
33

3.3.1
332
3.4

34.1
342

343
3.5

3.5.1
352

4.1
4.1.1
412

5.1
52
53
54

6.1

B R

R vttt e 4
T D ettt ettt ettt 7
BNTT % FEATUT D RRBR et 10
TV FYET L CD3 T CDI9 & DAHANEFARFE oo 10
T U T T T D A0 VIO T oo ettt ettt ettt eeeeees 12
T T T T DORERE AR B DR oo 12
T HIBUEATN 727 U T = 7 ORI ETENE oo 16
7V Y I NEEREERMEICRIT 2 THIRO R —RToiXs & ... 18
TV FY T TG ETE I AT T ET EEDEEZE e 19
7V FVESTIZED TAMEOZE IR AFATEEC L OB ..o 21
TUVFVESTIZED T T oA D BDIEEL e 22
B e EVEEES B O PBMCICE T DTV TV~ T DOVEM oo, 24
TV F Y TIEMAL TR LD A B A DEEA e, 25
T0 VIVO T e ettt ettt et ettt et et et e et ettt e ettt e e e eaes 27
B T R TE T 1 et 28
R TS IEAE TE T L oo 33
T U T T T DFEAZZENE oottt 35
7V FYE T O@EMEREBICH O DG Z2BIFEDTETE oo 35
Jua—HA AR —=EHW=, 77U IRV w—Fky b, VAT <

T ARKRNT v FOPBMCIZxT 57 Y TV~ T DAEERERRER oo 36
tREOF R D —RBRRICBIT D7 Y Y~ T O in vitro FEERAR .o 36
< 07 ZEHUAR muS103new O BFPEZTAM .....oeeeeeeeeeeeeeeeeee et 37
muS103new : RIEOBAMEEL AT L~ 7 ATV TV B~ 7 RETURDOIER ... 37
TN~ T7 KO muS103new @ in vitro FITLAIVEF D ELBER oooveeeeeeeeeeeeeeeeen 37
BT TERETER ..ottt ettt ettt 41
7V FY T~ T HENE T MR G X D N OBy TRBIA~DREE ... 41
TV FYETNED THIKON R A~DBEEPETTE oo 44
Pentosan polysulfate, X /%A 7 U KO F &Y X~vT7 0, 7V F Y~ 78T M
Jam— Y o 7 OAR T R OV AN T AR AL oo 46
ZEAEPEIRBRTRIR ..ooooooeoeeeeeee ettt 49
muS103new DO FFL R IT B AT TR et 49
muS103new O XA AT BUETHEEE oottt ettt 49
T U FYEYT ONIE R L OMER R RAET R e 49
~ 7 A% Uz muS103new OERZEA) 7 H I NFFHEBEGFRER oo 50
S ZE AT EEIIFE LAE T e 51
TVFVETIELRY XA V7 NBERE L OV A A ISR D T S R

B U TOA L R R LT L DIEEIEE oottt 51
B N OV TR <voveeee oottt 55
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ARLETIE, LLFOSEEICINZ TEBEEALR (SI) THREI L TWD HREZ W TV D,

WEEEXITHEE EER
ALL Acute lymphoblastic leukemia (ZE U > /3P L)
AMG 103 Blinatumomab (7'V F> €~ 7)
ANOVA Analysis of Variance (47 #(53#7)
B-ALL B-cell acute lymphocytic leukemia (B AHAGMEZMNE Y > /PR E L)
B-CLL B-cell chronic lymphocytic leukemia (B AfifaPEENE Y > /S F (%)
BiTE Bispecific T cell engager (—H ¢S T MRS )
Binax Maximum number of bound molecules per cell (Flifid & 7= ¥ O KiEA 71450
CBA Cytometric bead array (Cytometric bead array %)
CD3 Surface antigen on T cells, subunit of the T cell receptor complex
(TR mEGUR, THMRZERESEHROY T 2=y )
CDh4 T cell surface antigen specific for the T helper cell subpopulation
(AL S—T MR O HAE M R B 7 T Al & mHiR)
CDS8 Surface antigen present on most cytotoxic T cells and NK cells
(F & A & OMaEENE T AL OV NK AIIRIZAA1ES D R imR)
CD19 Surface antigen, pan-B cell receptor protein (FHEPLUR, N Bl FIK S 37 'H)
CD25 Late activation marker of T cells (T Mifa D WiTE AL ~— 5 —)
CD28 Surface antigen expressed on T cells (T AIAIZFEEL L T2 RmfiR)
CD45RA Naive CD8" T cells (HUFRITH 2 521 TV 72\ CDS 51 T #fld)
CD45RO Primed CD8" T cells (HUEURIH 2 52 1F 72 CD8 Btk T i)
CD69 Early activation marker of T cells (T A& D FTHNENEAL~ — 7 —)
CHO Chinese hamster ovary (F ¥ A =— AL X —FH)
DNA deoxyribonucleic acid (7 A3 > U ANEZHR)
ECso half-maximal effective concentration (50%%h5:5 &)
ELISA Enzyme-linked immunosorbent assay (F# & 90 1% W 75 I E 15)
E:T Effector to target cell ratio (=7 = 7 # —#iifid & FZRIHE D LE=R)
FACS Fluorescence-activated cell sorter (a2 S:iEPEA AT ALEERVE)
Fv Variable fragment (FJZ5H)
GLP Good Laboratory Practice ([%3E {5 D22 M1 B3 2 FERR R #UER D S it D FLHE)
HAS Human serum albumin (b FIE7 /L7 2 V)
HD37 Anti-CD19 murine monoclonal antibody (Ht CD19 < 7 A& /) 7 1 —F LK)
HBMEC Human Brain Microvascular Endothelial Cells (& b fAdf/Is i 8 PN B HAE)
HUVEC Human Umbilical Vein Endothelial Cells (& bR ERIRPN R Al id)
ICAM-1 and -2 Intercellular Adhesion Molecules -1 and -2, aka CD54 (fiffaEE3E 0 +-1 K82, CD54)
ICV Intracerebroventricular (¥ZM)
IFN-a Interferon-o, (f > % —7 =1 -q)
IFN-y Interferon-y (A > ¥ —7 =1 =y)
IL-2 Interleukin-2 (f > Z —wm A F1-2)
IL-4 Interleukin-4 (£ > % —n A % -4)
1L-6 Interleukin-6 (A > % —1 A ¥ >-6)
IL-10 Interleukin-10 (1 & % —1 A F1-10)
v intravenous(ly) (E#ARPY)
L2K-07 Anti-CD3 murine monoclonal antibody (L CD3 v 7 A& / 7 1 —F/LHL{K)
Kb Equilibrium dissociation constant (P & %)
kDa KiloDalton (% w2 &L |2)
LFA-1 Lymphocyte Function Associated Antigen-1, aka CD11a
(U > EREEREBSHFUR-1, CD1la)
MCL Mantle cell lymphoma (= > kLI Y o /i)
MCP-1 Monocyte Chemotactic Protein-1 (HERA(LYES /37 E-1)
MEDI-538 Blinatumomab (7' J F &< 7)
MFI Median fluorescence intensity (% 58 & 0D H JefE)
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W A SRS

EF/ N

MHC
MT102

MT103
pBcALL

PBMC
PBS
PHA
PKH26
PSGL-1
SC
scFv
SEM
TCR
TNF
TNF-a
VCAM-1
VH

VL
VLA-4

Major histocompatibility complex (== Z R A& s T HAK)
BiTE antibody; CD3-binding single-chain Fv that recognizes EpCAM

(BiTE #tfk ; EpCAM Z785#%7 % CD3 f& & 1D —A4$H Fv)
Blinatumomab (7Y > %&~7)
Precursor-B cell acute lymphoblastic leukemia

(HITBR B ARARMERNE Y o R IEERM: A 1f55)
Peripheral blood mononuclear cell (A If HEZEK)
Phosphate buffered saline (U > ez A4 FE R IEK)
Phytohemagglutinin (7 4 k-~ 27 /LF =)
Fluorescent dye for membrane labeling (5% #2587~ 5 # A 58)
P-Selectin Glycoprotein Ligand-1 (P-& L 27 F 44 /X7 &Y 72 K-1)
Subcutaneous(ly) (FZT)
Single-chain variable (— A8 A Z5)
Standard Error of Mean (“F-¥JEHERR )
T cell receptor (T FfE= &)
Tumor necrosis factor (JEIFHESEIA 1)
Tumor necrosis factor-a. (FEEHESER 1-a)
Vascular Cell Adhesion Molecule-1, aka CD106 (Il & /a7 75 7-1. CD106)
Heavy chain variable region (EE#H A] 25 fE k)
Light chain variable region (¥85 A 2 fE k)
Very Late Antigen-4, aka integrin 04f1 (Wil 4, B4 A 7 7V o 0dBl)
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1. K

7Y FvE~7 (MT103, AMG 103 X}/ MEDI-538) 1. B I EICHELT 5 CD19 KO8 T Al
SRS RO CD3 Skt L HRFEME TGS E (BITE®) /EREZAT 2 —A#HIKETH 5,
CDI19 1%, B -RICx L CRERMED @OV E~—h—ThH Y, EF&KOEMEDO B AR IZ
FEE L TWADS, M IS M7 BT RE L TR0y, CD19 13, B Al E B R 5
D 90% % z HAIIEIZ, BRIAME Y > SERPE A (B-ALL) Tl 100%DMIEIZ & L~ L THRILL
T2 (Wangetal, 2012 ; Raponietal, 2011) , 7'V >YE~71%, THIMELEXNHIEE @M
L. TORME THZIEE(LT 5 2 & CEREEET 2 LIRS Tns,

TV FYESTIEL, 200RRLHRENA G T DE /7 v —F AHED LBIE T LY FE
WCEVERL7Z, SFES4AFa by (kDa) OEZ VY av VbEERGKATH D, 7V FVE
~ 71X, CD3 X UNCD19 Zi8ik 2 2 2O~ 7 A—AHAIE (scFv) SHBMNLEF LIZbDTH D,
CDI19 #RBi#k T D~ AE /) 7 a—F PR TH S HD3T DAL (Fv) % scFvIZA# L, THj
ZRRBEE AR CD3 5 & BIRIICHE AT 2~V AT/ 7 v —F AHUR Th 5 L2K-07 D Fv B fr

WZHIRT 5 scFv EHFREASE (K1) . 2D 2 2OHKHEROEA scFv BriiX, 504 @7
SN ORD 1IARADRY XTF REERKT 5,

B1 JUFrYEIITOEHEFE
Single Chain Fv Single Chain Fv

E &

A

Murine a-CD19 Antibody Murine a-CD3 Antibody
(HD37) (L2K-07)

Blinatumomab was genetically engineered from scFvs of the two murine monoclonal antibodies HD37 (anti-CD19) and L2K-07
(anti-CD3).

TVFVELTDRAAL EEIL, 72/ KIIC CDI9FEA Fv &2, W/LAR %S KR CD3 fa
ﬁ%ﬁf% TV RO OT7 I ) BERENGRDT7LXF 7L U h—I28D, 250 Fy
HAE L=, 57z 54kDa O " EREERMES O KA AL UiEEE X 21T,
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TVFVETT :

2 TNVFYERTDRAA HEE

The immunoglobulin domains of heavy (Vn) and light chain variable regions (VL) are shown as boxes. Connecting lines
represent glycine/serine linkers. N, amino terminus; C, carboxyl terminus; 6 x His, hexahistidine sequence.

TV FYETIL, MIEEMET Y D SERERFRNICY XA L7 352 21280 CD19 B
a5 % (Dreier etal, 2002 ; Loffler et al, 2000) , 7 U F>E~71%, ERREZET 57290
2. BEICHUSHRINE 2 52 1T 72 CD8 [tk X% CD4 5% THifld 28 B3 %, 7V 7Y &~ 7 OHUEGE
PRI, A b o FERERGE S MEEE FES R (MHC) 27 T R 1238k 3 DRy T Mfasz
IR (TCR) #HT 5 TH, &H25WITET O TMIEALTF RPUROHE R & OMLEE & 1 XREH L 72
W, Lo T, 7V TV e~ T OFEBIEMIL, EENGERN LN DD OMF (MHC 7 7 A
[HRBLOX T L X alb—a, XTF RPUFALEE, KON CD28 il % 72 & O Lfilig sy 1 D%
B) KB LZITDZ L1370,

7V FYEYT O THRRIEHEGEFEO—B & LT, THiEE CDI19 BEMAZRIHIIE & ORI ABIRYE
fRPED G L F 7 A& L (4 3)  (Offner et al, 2006) . THIKENS/NLER Y v X7 TH D
WN=TH VU RORT RS —= AGFEZ R I 5REERTH L 7T A LB A SES (Wong et
al, 2013 ; 103-PCD-0063 #AER) . 7'V F YT~ XD THIRREMEA LI, BRI 332 Al
FEWS R ORI EFFET D720 TR, —IBEORIEMEY A A 2 OFEAKONT MliE o HE5E
HLElEE T, TV FTYEYTICLD TR, EOMROGFENRLETH D,
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TV FYEwT

3 MRBHBRUERESTITAOERIZLESTIFYEIITNEMRD THEFESELIZLS
EEMan) 54 LY Mlfaiaas

aCD3 .
Monoclional

Antibody L2K-07 ‘§ V"
Y 4

U
Ul

N

T Cell Activatio

--ee-e MW ~---

Blinatumomab

(2xscFV)

aCD19 ‘ D /
Monoclonal %\' \/
Antibody HD37 H

1l

Redirected
Lysis

CD€9, CD25 Expression
Cell Adhesion

Cytokines

Proliferation

Serial Killing

Cytotoxic
Granule

cD3

Cytolytic Synapse

CD18

Membrane Leskage
Apoptosis
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2. FEDH

7V P~ 7 OIERRIEIEER % in vitro L OV in vivo I TE L, THIEIZ LS CD19 BBkl
IREOIEFRBEFIE NS, AR OVNEORYEY 3P Mg (ALL) | ~ > hUflia ) o il
(MCL) K OVS—F% - U R EO BB T T /L TOHMEIC OV TRET LT,

TV FYEY T, THMEERO CD3 W ONIENE L ONEHR BflilaRmEd CD19 LfEET 5, 7V
FYESTE v, CDI9 @ EFPE  CE#r R E 4% [Kp]= 1.49 x 10° mol/L) THEAT
HOIZxF L, THilE o CD3 121X CD19 £ 0 HARWEFIME (Kp=2.6x10"mol/L) THiAE L7z, 7
U~ 7 O IFBIIEL, R O T MG ~DRIFFE GBS LETH Y | 2l .
TEVE(E T MRS X 2 AR A0S AL O AR L, AR Cfd 2 2 MRS 0k T I o RS I8l L <
VW25 (Loffler et al, 2000 ; Brandl 2007 ; Hoffmann et al, 2005 ; Dreier et al, 2002) . 7 U FYV T~
W, RES T T AR S, TR DRI 8] CRER S E PR & o N7 B A U S
%o WSz THBRESRO/NLIER Y VR ETH D=7 4 U RO T WA BOMER
DT RV AEBIERIT, 7VFTVETOMNIE, =7 =7 Z—Hila L =R OMEE
F(ET) BV TRE L, 272 THIRROTEME L & ONEE ML OB 0L Shd ET=
L0 LY b EmWHTE i aE R Lz, 7V FY B~ 7130 EE4A L, invitro RERIZI 1T A JE
IS BRI D 50% N B2 (ECso) fEIE 1~1000 pg/mL (0.018~18 pmol/L) D#ilH T -7z
(Dreier et al, 2002)

TV eI, BRa Ak N N EEZ VL invivo BT L (NALM-6 & L RiEE B ffifia
P AL, NRAME Y 2 RZEERYE F MR 0 SEMc fllid K OY Raji 23— v b U R EMOEE) 12
BOWTEBOHEEZ A EICIH Lz, £/, 7 U5V T~ 713 NALM-6 [E5E OB 2 78 L,
NALM-6 } O} Granta-519 « > b VHEIRG U o 7 IEO RIFTHEESEEAEE 7 B\ T, A A TR
L7= (Dreier et al, 2003) ,

NI 2 T AT BN T, 7 U T B~ I3 TG L S TR & K REE A
M A L OFEAK O 2383 5 Z & 23, invitro X DVin vivo IZRB W ORENT, BilziX. 7V
VETZIZXOIEM b S THIRR2 G SR f-a (TNF-a) . A ¥ —7 8y
(IFN-y) kO v &2 —u A F 2 (IL-2) OBIEBRED N TWb, 7 U FYE~T7IZL 0iEHL
SN THIRBIZE D294 M IA L OBIZT XY 22 AL T o600, 7V FYEST
ORIEEIGMEIXIFZ E A ERBEZZ T 7202 &3 in vitro iRBR IZB W TRER ST,

7V FY e T FHE THREME ISV S oA M A %, BIRAVSEEER 25 & 2
TRREMEA B D, In vitro BERICIS VT, JEEEESER 7 (TNF) OFfiFlo 1 > Thor =21t
R 7Y FYETIZR D855 (MBS 511 [ICAM-1], & /Miass 5
T-1[VCAM-1]) DOIH EFSNEHIIIC L2V 4 A OB EIZIEREICHET D 2 &k
BENT, FERIC, B 7 e —F v =% W73 BRIZI\W T, pentosan polysulfate (P- L7 F
NHEA LT PR Ly FUMES LI Y ST KA1 [PSGL-1] ~DfEEZE) | S /A4 270>
(U > EREERE RS TR -1 [LFA-1] ZFHLE L T ICAM-12 ~OfE & Z255) . RO Z U X~7 (&
MR 4 [VLA-4] IZf5 A L C VCAM-1 ~DOfEGAE) (X, 7V Y E~7IC L 0HEIRDLN
Bl o THIf e — U > 7 OpGE & OW A OHE 551 OF B LA 2 BRE L=,
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TV FrVET

AR E LT, v 7 A CDI9 KU~ U X CD3 IZHFEIZH AT 2R BITEHUATH 5
muS103new DOFFR R K R R ~DEEIT~ U 2 Z v, 7 U F Y E~ 7 00 ME R & OREE
F~DEBIA X & HWTRRE LT,

IR BRI O —E &2 K 1 1TRT,
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®1 FEEREEAR—E

Study No. Study Title Status

Primary Pharmacodynamics

103-PCD-0065 In Vitro Characterization of Binding, Cytotoxicity and Mode of Action Non-GLP

103-PCD-0061 MT103-Mediated Redirected Lysis of B Cell Lymphoma Cell Lines Non-GLP

103-PCD-0100 In vitro Pharmacology Study of MT103 Material produced by Lonza and Non-GLP
MedImmune

103-PCD-0076 MT103-Mediated Redirected Lysis of Human Pediatric B Cell Acute Non-GLP
Lymphoblastic Leukemia Cell Lines

103-PCD-0067 Impact of Effector-To-Target Cell Ratio on MT103-Mediated Redirected Non-GLP
Lysis and T Cell Activation

103-PCD-0063 MT103 Mediated Dose and Time Dependent Expression of Granzyme B Non-GLP

103-PCD-0057 Anti-Tumor Activity of MT103 in a Subcutaneous NALM-6 Xenograft Non-GLP
Model in NOD/SCID Mice; Dose-Finding Study

103-PCD-0058 Impact of Delayed Treatment Initiation on Anti-Tumor Activity of Non-GLP
MT103 in a Subcutaneous NALM-6 Xenograft Model in NOD/SCID Mice

103-PCD-0059 Specificity of Antitumor Activity of MT103 and MT102 in a Subcutaneous ~ Non-GLP
NALM-6 Xenograft Model in NOD/SCID Mice

103-PCD-0099 Efficacy Evaluation of AMG 103 BiTE Antibody in an SEMc Xenograft Non-GLP
Model

103-PCD-0097 Efficacy Evaluation of AMG 103 BiTE Antibody in a Raji Xenograft Non-GLP
Model

R20.0026 AMG 103 Pharmacology Report: Evaluation of the In Vitro Anti-tumor Non-GLP
Activity of AMG 103 in a Raji Tumor Formation Model in NOD/SCID
Mice after Intravenous Bolus Administration

103-PCD-0060 Anti-Tumor Activity of MT103 in a Disseminated NALM-6 Xenograft Non-GLP
Model in NOD/SCID Mice; Dose-Finding Study

103-PCD-0098 Evaluation of AMG 103 Anti-tumor Activity in an Orthotopic Granta- Non-GLP
519 Advanced Stage Tumor Model in NOD/SCID Micel

103-PCD-0007 Determination of the Relevant Animal Species for MT103 Toxicology Non-GLP
Studies

103-PCD-0040 Species Cross-Reactivity Study of MEDI-538 to Peripheral Mononuclear Non-GLP
Cells in African Green Monkey, Marmoset, Squirrel Monkey, Mouse and
Rat Using Flow Cytometry

103-PCD-0066 In vitro Characterization of MT103 in Human and Chimpanzee Test Non-GLP
Systems

DR-RE-103-001 muS103new BiTE Antibody: Generation of a Murine-Like Non-GLP
MT103 Surrogate With Paired Affinities

103-PCD-0094 Comparison of the Pharmacodynamic Effects of MT103 and its Murine Non-GLP
Surrogate muS103new In Vitro

Secondary Pharmacodynamics

R20.0012 T Cell Activation by AMG 103 Alters Expression of Adhesion Molecules Non-GLP
on Endothelial Cells

R20.001 1 AMG 103-induced T Cell-adhesion to Endothelial Cells and its Mitigation Non-GLP
by Anti-adhesive Agents

Safety Pharmacology

103-PCD-0077 Evaluation of the Effect of muS103new on Respiratory Function in the GLP
Conscious Mouse (Whole body Plethysmography) Following Intravenous
(Bolus) Administration

103-PCD-0078 Evaluation of the Effects of muS103new on Behavior using the Primary GLP
Observation (Irwin) Test in the Mouse Following Intravenous (Bolus)
Administration

103-PCD-0103 Exploratory 7 Day Continuous Intracerebroventricular Infusion of Non-GLP
muS103new to BALB/c Mice

103-PCD-0006 Examination of the Influence of MT103 on Several Cardiovascular GLP
Parameters and the Respiration in Anaesthetized Beagle Dogs Following
Intravenous Administration

Pharmacodynamic Drug Interactions

103-PCD-0071 Influence of Dexamethasone and Indomethacin on MT103-mediated Cell Non-GLP

Lysis and Cytokine Release

GLP = Good Laboratory Practice; Blinatumomab = MT103, AMG 103, MEDI-538; Murine surrogate for blinatumomab =

muS103new
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3. MAERMITLHE
LTFIC, AMER Y 2/ SIEE T BT 57 Y F Y B~ T O & BT % 120 OFF A
RROBE 27,

31  JUFYETT L CD3 XIECD19 &£ DIEEEAFH

2 ODERIHRE (CD19 X TNCD3) ~D 7 U F Ve~ 7 O SHRAMELZ MEd 5720, CDI9 KX
CD3 # 3 8L L TV DMz Hvy, fafifs & R OBia o ER e 2 En g Lz, st TR
L7 IRBRE IR BETHER LTV FVETONTINERHV, EREESLET Y S
EvTE7a—%A A MY —IZX VKB L7 (103-PCD-006576%) . 7' VY E~7 D CDI9 I
%95 Kpld, & NAibE B MifaM B imAEik Td 5 NALM-6 2 W CHIE L7z, £7-. CD3IZxt
TOMAEBIEIRRE Lo e b THRRZ HWTHRNE Lz, BOF &b FERGHED S TE AL o s
Bl (FACS) # R\, fafiiE &M OMITIC L0 KpfE 2w Lz, fHR, 7V FYE~vTE/~
—I%. CD191Zx%f L KpfE 1.49x 10° mol/L (x| 4) T, CD3IZxfL Kpfl 2.6 x 107 mol/L ([X] 5) THE
AL,

4 TYFYEIITE/T—OCDI9EESHEMMEDMEN
A. NALM-6 Binding

10,
8,

— [

S 6

hal

1S 47

2 RP=0.99
0 KD= 1.6x10°M
00 02 04 06 08 10 1.2
Alugmi]
B. Scatchard Plot

5

4l s R?=0.98
5 KD = 1.49x10° M
£3-
ﬁgz |
<

1

0 T T T

0 2 4 6 8

r[10°]

(A) Representative saturation binding of blinatumomab on NALM-6 cells, Kp and Bmax analysis. Bound molecules of
blinatumomab per cell were quantified using Qifikit (Dako) reference beads; Bmax represents maximum number of bound
blinatumomab molecules per cell. Error bars represent the standard deviation of triplicate determinations. (B) Representative
Scatchard plot analysis of blinatumomab on NALM-6 cells. Error bars represent the standard deviation of triplicate
determinations.

Source: Research Report 103-PCD-0065
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K5 JYUFYERITE/I—O CDIESBEMMEDHEN
A. T Cell Binding

4,
3,
&
o
=2l
1S9
1,
R=1.0
0 KD= 2.5x107 M
0 1 2 3 4 5
Alugmi]

B. Scatchard Plot

5
R?=0.97
KD= 2.6x107 M
sS4
o
‘-o \]
=
<3,
2 T T T T
0 1 2 3 4 5

r[10%]

(A) Representative saturation binding of blinatumomab on isolated T cells, KD and Bmax analysis. Bound molecules of
blinatumomab per cell were quantified using Qifikit (Dako) reference beads; Bmax represents maximum number of bound
blinatumomab molecules per cell. Error bars represent the standard deviation of triplicate determinations. (B) Representative
scatchard plot analysis of blinatumomab on isolated T cells. Error bars represent the standard deviation of triplicate
determinations.

Source: Research Report 103-PCD-0065

CDI9 IZIEH L OEEO F BMgEmRIZHEI L TWD, £2 T, EFt FAMBMIELOE ~
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O RICB N TR T2 2 RS,

TV~ T OREARERMEZ, CD1I9 LONCD3 DWW TR LI L TWHRNT ¥ =— XN LR
4 —FHE (CHO) #iatkZz FHWCHiE L7z (103-PCD-0065 i&ER) . 7 U Y E~71%, NALM-6 #l
R~ AR AT AE S LIz DIzx L, CHO Mifa~IEfsA Lo 72, HL CD3 & UL CD19 scFv R
A NHIRRERE A AT HE ) 7 a—F PR EZ HV T, NALM-6 X Ot b THlfaicxt L7 U
Y E T OFEE PRI E I NN O THRE LTz, HLCD19E/ 7 a—F Lk Th 5
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& THIRRICHS S Lewy) ICX AFITRD b oTz,
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CD19 5% B e o OY CD3 B T AR 0 BU7 1Zx3 2 IR ki & 3 S hvie, 70 FYE~x7
OFEATE, CD3 X1 CD19 ZFBLL T\ e b b oM O CHO #ifid Tl S e o7z,

3.2 JUYFYEITI®in vitro E¥iEHE

321 TVFYEITDHEEIFEMEDRKRET

CD19 Btk b MEBSMIaE S22 v, 7V T YT OIEFHIZ OV TRFT L7, K612, Aibk
B HaME (A IR AER T & D NALM-6 filfi 2 W 7R 22 i RS i 20~ L7z, CD3 Btk T 4
fa Z s N R — ORMIMEZER (PBMC) M OHorBEL., Bix RBEDOT Y 7> &~ 77/ F CE
FOIE & el Eea8 U7z, 24 BRERESER L72t%, 7 u—H 1 b A b U —(C & 0 5 BAIREmg 2 J1E L
7= (103-PCD-0065 #BR) . 7 UV E~ 713 NALM-6 M6 U, B BER AR 2 /I 45 5 1o 1 2 o
L7z (He6) .

®6 CD19 BiATER B #RYE A MAHAIHE NALM-6 #8A8I=5 ¥ 3
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Representative dose-response curve of blinatumomab-mediated redirected lysis of NALM-6 target cells. CD3* effector cells
isolated from a healthy donor were co-cultured with PKH-26-labeled target cells in the presence of the blinatumomab
concentrations indicated. After 24 hours, specific cell lysis was determined by means of a flow cytometry-based cytotoxicity
assay. Error bars represent the standard deviation of the mean of triplicate determinations.

Source: Research Report 103-PCD-0065

~ MVHEY > 3E (Granta-519, HBL-2, NCEB-1) | &V > \WEHIM7% (EHEB, MEC-1)
FONERaPE Y o\ (Karpas-422) % Eieffx 722 A4 7Ot b BAIREMEESIZHKT 5 CD19 1
PERIR ISRV T, [ARRZRE R3S 57z (103-PCD-0061 55, 103-PCD-0100 55%)

et L7fiark cik, 7V YT Ko TN S D THIRIC X 2 MiaafEofRRE R T U
T TOMIE, Bled R =00 L TR TR > Tz (K7) ., 2065
X, flx D R F—X 0 GBSz TAROMBEEEROZICER T 2 FaEERRE W EE X b7,
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Mz T, 7V FYESTICEDEI 202 ORI Y 24 L7 Mgzt R o ECsofE i
HoX(T, MlFE ETO CDI9 DFHEDENI L > TEULETREENH D . CDI9 ORBLEN S
WA ECso fEITARVME & 72 5 (Laszlo etal, 2014) , S HIZ, BIZIEPLT R b— T A OE R
WHEET, 7V FVESTICED TR b= ZFEITT DRI DR MENR K E < g o727
REtEH & 2 5415 (Hanahan and Weinberg 2011)

B 7 67f&%E0NBMIKICE TSI FYVETINEEMIEAR
(Y2 RIVHRRE. BRatE) »/REEX (T B MAIEM ) 2/ Bk B MmFE B k)

A A B
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40- -l 40
201 5 A 20
0 & 0 1'.
-20— b B S s m S e S E e e e | -20- —
0  10210210- 10° 10" 102 0

MT103 [ng/mL]

Human lymphoma cell lines GRANTA-519 (A), EHEB (B), HBL-2 (C), MEC-1 (D), NCEB-1 (E) and Karpas-422 (F) were
incubated in the presence of freshly isolated PBMC from two or three healthy donors, at an E:T ratio of 10:1 and increasing
concentrations of blinatumomab. PBMC of donors #381 (square), #511 (open triangle) and #515 (circle) were used in assays A-F
and #584 (square) and #109 (open triangle) in assay. Target cell lysis was determined by flow cytometry as the percentage of
target cells becoming propidium iodide-positive after 16 hours (20 hours for the assay with Karpas-422). Each data point
represents the mean of duplicates (A - E) or triplicates (F) £ SEM.

Source: Research Report 103-PCD-0061
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/NRO BffE & LT 6 FEEORAMY SRRk BRIk AV, 7Y Y T ERO Y
ZA V7 NI AEVEFIZOWTEEE L7= (103-PCD-0076 #58)

TVFYESTIE, BRDEEOGT 6 FEET < TO CD19 BEHEERMaD U 21 L7 Ml
IR A ARHE U, S R RAVARRRIT 47%~T7% T > 7=, ECsoflix. 15~462 pg/mL (0.27~
8.4 pmol/L) DHFATH 7= (X8 , 7V FVE~YTIT LS S5 D AR DVIE O 1T,
M2 E o> CD19 OB ORIV R L, ECso I T L7z, EAMIRAE F T, 7V Y
£~ 71 CDS BHPE J O CD4 [tk T MU o0 IRe ] S QN FEAR AR 701G AL 2 358 U7, 2 AU, TEPE
fb~—H—T& 5 CD25 (N CD69 DFEIL EFIC L v &z (K9) . JEH _EH O ECs i
CD4 BHPE TR X 0 & CDS Btk THIBR D MK o7, 7 U FYE~ 71X, T D OEEMAak &
HREAE L72BS, M b Sz THIfE2> B o 1IL-2, IL-4, IL-6, IL-10, TNF-a & OV IFN-y O & &
L7,

8 WiIBE B #ifE ALL #ERA¥kD TV FVET TNEMR Y X4 LY MRaA#E

A KOPN-8 B
100 100
= 80 o4 S 80 -24h
> -24h > -24h
£ 60- = 60
2 -48h 2 -48h
S a0 -48h S 40f -48h
g 2h L 0] Oy -72h
3 2 -2h 3 = -72h
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C MHH-CALL-3 D 380
100 100
x 80 waz2.24n & 80 -24h
> #424-24h > -24h
£ g0 £ 60
2 ® #422-48h < -48h
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3 20 L3= o #24-2n 3 20 -72h
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E REH F NALM-6
100 100
= 804 #422-24n = 80 #422 24 h
> #424-24h > #424-24h
£ 6o £ 60
2 ® #422-48h < ® #422-48h
S 40 O #424-48h S 40 3 © #424-48h
S B ® #422-72h S o OB ® #422-72h
3 201 = o #24-12n & 201 & a2 O #424-72h
0 - T T T T T 0 - T T T T T
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The pBcALL cell lines KOPN-8 (A), SEMc (B), MHH-CALL-3 (C), 380 (D), REH (E) and NALM-6 (F) were incubated with
human PBMC at an E:T ratio of 10:1 and serial dilutions of blinatumomab. Cytotoxicity was determined by flow cytometry of
propidium iodide positive cells as the percentage of target cells at 24 h, 48 h, and 72 h. Data points represent the mean of
duplicate measurements. Error bars represent the SEM.

Source: Research Report 103-PCD-0076
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The pBcALL cell line KOPN-8 was incubated with human PBMC at an E:T ratio of 10:1 and serial dilutions of blinatumomab.
Activation of CD8" (A, C) and CD4" (B, D) T cells was analyzed in 24, 48 and 72 h FACS-cytotoxicity assays (PBMC donors:
#422, #424). After assay incubation cells were stained with directly conjugated antibodies against CD4, CD8, CD69 and

CD25 and analyzed by flow cytometry with a BD FACSCanto™ II instrument. Data points represent the mean of duplicate
measurements. Error bars represent the SEM.

Source: Research Report 103-PCD-0076

7V FYEw TIEEOBRYEIZ OV T, CD19 2388 L TV Wi 2 VTR L7z
(103-PCD-0065 #ER)
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PBMC effector cells were mixed with PKH26-labeled CD19* NALM-6 (blue diamonds) or CD19- HT29 (magenta squares)
target cells in the presence of the blinatumomab concentrations indicated. After 16 hours, specific cell lysis was determined by
means of a flow cytometry-based cytotoxicity assay. Error bars represent the standard deviation of the mean of triplicate
determinations.

Source: Research Report 103-PCD-0065
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HEIN (X11) . ZhOOFEREND, LR 7 VIRFEE T ik, BIESN 7z THifRO A
N, TV FYE I L DR E S SR 42 EAVRIR ST, RIS, CD4 BBIE T MK 2 314f
L& Z A, CD4RGYE THIIE b AER BRI x9 27 U >~ 7 OMIaEERER 2B Lizs3,
ZOfERIE CDS Btk TRl L 0 592 572 (¥ 12) ., NALM-6 a4 v 4 BEf & CREt L7223,
CD4 BRI OTEPEIZES < . EEAGHII DK 20% LNARIR L~ 7=, LarL, CD4 BEflaIC L v
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NALM-6 target cells were cocultivated with CD8*CD45RA" effector cells (magenta) or CD8"CD45R O effector cells (blue) at an
E:T ratio of 1:1 and the indicated concentrations of blinatumomab for 4 h. Cytotoxicity was determined by flow cytometry of
propidium iodide-positive cells as the percentage of target. Data points represent the mean of duplicate measurements. Error bars
represent the SEM.

Source: Research Report 103-PCD-0065
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PBMC enriched for CD3" (blue diamonds), CD4" (magenta triangles) or CD8" (green triangles) effector cells were mixed with
PKH26 fluorescently labeled NALM-6 cells at an E:T ratio of 5:1 in the presence of the indicated concentrations of
blinatumomab. After 4 hours, specific cell lysis was determined using a flow cytometry-based cytotoxicity assay. Each data point
represents the mean result of triplicate wells where 50,000 events were collected from each well. Error bars represent the SEM of
triplicate determinations.

Source: Research Report 103-PCD-0065
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T cells isolated from PBMC of six individual donors were co-cultivated with NALM-6 target cells and serial dilutions of
blinatumomab for 4 hours. BiTE® antibody-mediated redirected lysis of target cells was deteremied by a fluorochrome release
assay. Error bars represent standard deviation of duplicate (donors 1 and 3) or triplicate (donors 2, 4, 5 and 6) determinations.

Source: Research Report 103-PCD-0065
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CD3"* T cells from PBMC were mixed with calcein AM-labeled NALM-6 cells at different E:T ratios in the presence of the
blinatumomab concentrations indicated. After 4 hours, specific cell lysis was determined using a fluorochrome release-based
cytotoxicity assay. Each data point represents the mean result of triplicate wells. Error bars represent SEM of triplicate
determinations.

Source: Research Report 103-PCD-0065
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The dose-response curves of specific lysis plotted against the logarithm of various blinatumomab concentrations were analyzed
with the four-parameter nonlinear fit model integrated into GraphPad Prism version 5.0 to calculate ECso values. The mean
ECso values of redirected lysis (A) and the maximal percentage of specific lysis (B), CD69 (C) and CD25 (D) positive CD3*

T cells were plotted against the respective E:T cell ratio. Error bars show SEM of 3 donors per line.

Source: Research Report 103-PCD-0067

325 TJTYUFVETTIZL D THAOEMNHAKEFNEEER U BE

BiTE HURIE, T AR O S VAT 35U CHUR R ARG 0 T MR A3 7 < 7 2 [ R8E % [a] kg
TEL IR ENTWD, 7V FYESTITLD THM LD TCR/ICD3 EA A & Mg o
FREAPUR & OZEIAUIE, THIRO TCRIZ X 2 HURFF R L R L%, T72bb, =7 =7
2 —TMRADIEMEAC, WD A b oA A, BEIE, OV TR & o 7o, THERO
TCR N EMCHIR 2Rk L= A LR U R 28T 5,

7V 7Y E=T O TR FEREIC OV THET L2 (103-PCD-0065 5UER) . PIKIME B Mifd A ft
CDI9HRTa—T7T 4 7SN TWVDHERE—AZHWTERELZE F PBMC, # L <IIBRELA
WE R PBMCZHWTC, 70ET74% 00 ) PUORGARIZ I Y THIFUEEEEZHIE L=, 1EH# &
OB b2 PBMC W0 THIEO~A FP = THDH 7 4 h~vwZLF =2 (PHA) & IL-
2 OPFHBEIMT & 0 A I IEEUGS 2R LTz, ERREVIC, 7 Y~ 7 3% T HaHEsHIT, B
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fi % BrZs L7z PBMC TIiEEB e H LT, CDI19 Btk B MIRAFAE O H BN (X 16) , Bilfadk
FETTIE, 7V FYE~TRES 63ng/mL (U XA L7 MlBaEEAE%Z 7~ ECsofEd 1000 %) =
THINL TS T L e o7z, [ CaHliRICBNT, 77U FYE~-T LA L CD3 M6 scFv
AT HMTI02 ZHniz b 2 A, CD19 Btk BMIIROTEAE T, JEFIE PV Lz VT THfRO
HIHITFHE SN oTc, ZTHUHORERIZEY, TV FVEYTICLVFHERIND T MfuEsHX
TAif & BAMAL OB ST H G- 25 2 &R I i,

T HERRVEME I, A B A ORHR T MR EEE L~ — 2 —Tdh % CD69 LT CD25 DIEH,
ERETHZETHRIME TS, EAHIEOFEICKRE IKTFT D Z EXMBILTUVWS  (Brischwein et
al, 2007) ., CD69 DREEFHFEL YA F A o O—mED X, BE~DT ) FY T~ 7 K55
BEAZICHLRD 5N TWD (Klinger et al, 2012)
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PBMC:s (black bars), or PBMCs depleted of CD19* cells (gray bars), were isolated from different healthy donors and incubated
with blinatumomab at the indicated concentrations for three days at 37°C. Bromodeoxyuridine was added to the cultures 24 hours
before proliferation was determined. Cells were then washed, lysed, and the amount of DNA-incorporated bromodeoxyuridine
was determined according to the manufacturer’s protocol (Roche Diagnostics). Additionally PBMCs, or PBMCs depleted of
CD19" cells, were cultured in MT102 (63 ng/mL) or phytohemagglutinin (PHA; 5 pg/mL) combined with 60 TU/mL of
recombinant human IL-2. Each data point represents the mean result of triplicate wells.

Source: adapted from Research Report 103-PCD-0065

326 JUFVYETTIICKDTIVY A LBOHKE
UEA Vo DHIERAEIZIS T D THIROZ %, MR AR SE O 54 BIIKFT 5, Tm@@
MR G MR, AR B 53 2 /N Z NI B R =T 5 U R T T A L B
DRI 2 > /87 "B A& F (Millard et al, 1984 ; Lowin et al, 1995) | Fffird7e TCR fIlig & (2%
T TR EN D, N—=T U U DEERHI ORI E A LNMLE KT S Z & T
7T A LPHINICRAT 52N TED, 77 A LE, RITHIIAN Z >3 7 #EE OBl
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A (R Hs) O, MO /7 B D53k, W ONT DNA % 53 2 SR OTEHERIC LY
FERRIE O T R N — A& FES D AN—B 7 A — RZ2{EMET % (Talanian et al, 1997 ; Yang
etal, 1998) .

TV FYEw T LD CDA B & O CDS Btk T AIRIC 31T 5 77 A A B OFBIEEE % |
flix OREDOT Y Y~ T7HAE T T, in vitro iR TORE 7L E:T L Tod 5 10:1 T NALM-6 #lifa &
t h PBMC % ¥ 48 Wil £ CHE58 95 Z LIC X Vi L 7= (103-PCD-0063 #X5k) . CD4 Btk &
ONCDS8 [GHERIRIC 31T 5 7T A A B O3 BlA2 7 —% A X M) —THH LTz, 77
VWA LB T HEOEIA L, CD4 B & O CDS Btk TR 7 v S FIZB VT, RREY
POT7 Y FY v TRERENCHEIM L. (K 17) o 77 %A L BOFHEIL, CD4 G T Ml &
bl L C CD8 BAE T Al TR0y, M OIRIRED 7 Y Y~ 7 TRE L, ZORERIEL. 7V
VES MW TS 7y hEIIC, BITEMEMEIC= 7 = 7 # —HREA HBLSE L 2 L AR LT
W5,

TIVFVEZTIZL DT 0 ANR—BOIEMAbIL, N —THiME L 5538 L7 MEC-1 flila T b f
BEIN TS (d’Argouges et al, 2009)
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Freshly isolated human PBMC from three healthy donors were incubated with NALM-6 target cells at an E:T cell ratio of
10:1 with increasing concentrations of blinatumomab for 0, 6, 16, 20, 24 and 48 hours. T cells were stained for CD4, CD8 and
granzyme B, and the respective expressions were determined in permeabilized CD8" (A, C, E) and CD4" (B, D, F) T cells by

flow cytometry. Error bars show SEM of duplicate determinations.
Source: Research Report 103-PCD-0063
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TV FYETZIBERMMLTOETIHT, NRMEXETHEZY) XA L2 352 L2,

24

BE DS EES U7 PBMC 3B OFERSHING  (IE 5 & OVENE BfIIG) OIEREATN T2 2 &R E
TS (Loffler et al, 2003) , 25 Bl EBFE (B AMEMEEM:Y > <A1 [B-CLL]) 23 i, S
JafE 1 5], MCL 14) 726 PBMC #453Bff L7-& 2 A, D ET I 1:3~1:240 OFPH TH-7-, %
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LB O PBMC % 7V 7Y B~ 7R T XUTIAFAE T T 6 HIHERE Lok, 7T 5 HIm B Miiak
ZRE L7z, HBEREHEI0 B BIZHRIT 2 BTN 148 LIEFITKLS TH, 7V FYE~TIX
5ng/mL OPRET 6 HUNIZIZIZZAIZHMFE BaziEk st (K18) . Z OFHMEiRIC IL-2 %
WnTsZkicky, 7V FyE~T7OFMEIS LIRS, 7V FYE~T7RE 0.5ng/mL
THEE R RBRNRD iz,

256t 1761 (68%) ([2BWT, 7V FVE~ 7T L DEEHIIEIERIL 20~80% T o 7=, 7
U T~ TN K DIEERRIAIG 2 R S 2270 12 3 BI0REI O 5 B, 1 FliTAM L2 EE2 %1 T
WHBREDO L DT, THIEEEEN B e b 12 O Rh RN 2 IS AR YA RE 23 FHLIE S 7= ATREME S &
%

TV FY YT IIMEO TEW ET R THIEEZ R L, KREOBFICTB W THARMEAR TR E
BAlf D U XA L MRS RRIZBE 5 S ',

® 18 SEHXDBMAEKE ) V/\EANFHEBOBR THKEIZELS
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Blinatumomab-mediated depletion of leukemic B cells from PBMC of a B-CLL patient sample. PBMC (adjusted to

3x10° cells/mL at day 0) of patient #7 were incubated for 6 days with the indicated blinatumomab concentrations in the presence
or absence of IL-2 (60 IU/ml) or with the bsc17-1A_CD3 control BiTE® antibody (500 ng/mL) or PHA (2 pg/mL)+IL-2

(60 IU/mL) as controls. Calculated E:T ratio at day 0 was 1:48 (2% T cells, 96% B cells). Cells were analysed by flow cytometry
and viable and dead cells counted after trypan blue staining.

Source: adapted from Loffler et al, 2003

328 TJNFYERTEHIETHRRIZESDYA FhAUDEE

AR M T BRI TCR R & 0 RIEVEY A N A 2T 5, 7V Y E~7 O THkY
A b IA VHEEERGEE L7 (IX119)  (103-PCD-0065 k%) , f&H A KF—od PBMC /" H457-
~ CD3 B5PE T #HfE & FEAY NALM-6 #fie 2 et g U, 5538 B3SO TNF-a, IL-2 J2 OV IFN-y 2 % %
FOEW SR ER (ELISA) THIE L7, /270 —%A b A MU —Z2HO - EEREEIC &
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D, TVFYESTNIEMEY XA V7 MRS ZRE Liz, 7 U 7Y~ 7N 5 2 KR LA
(2 NALM-6 D 50%IIEfED R Hav, 4Rl E T2, \RREMICE LT, 7 U e~ 7R
2D 2 LD Bl L7258 s DA, 7538 BIEHIZ TNF-o, [FN-y ROV IL2 3k S vz, i
X, 7V FYES I TS 7T RE L BIE TGN ICHER SRR, 1 M A
U EAE SN L EREB L TS, INF-ak OV IFN-y iX, 7 VY~ 7 ifnns e
HU 3 BRI R K TN 4 BRI I i R EE D 50%ICFE L, WL h 6 BRI IS RIEEE L 72 o 7

(19) , IL2¥EEE, 7V F Y7 HRMNS 6 B ICRkKICE L, e LT FAEB
Mz AW 7BIORERIZEB W T, THIEIFFER & LT NALM-6 fifldz AV 72K S IRIERZE O A K
HA VT a7 7 AV ER LT (103-PCD-0065 #5R) ., ZH O OfERIL, THRICK DA b
A T AT LT CD19 BRI ORI Z 5 Z LR L TR Y | BRRICITY A N A L PE
EHVEE LIWARRER S 5,
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(A) Time course of blinatumomab-mediated T cell cytotoxicity. PBMC were isolated from healthy donors and were mixed with
PKH-26-fluorescently labeled NALM-6 cells at an E:T ratio of 10:1 in the presence of 1 ng/mL of blinatumomab. After 20 hours,
specific cell lysis was determined by means of a flow cytometry-based cytotoxicity assay. Error bars represent the SEM of
triplicate determinations. (B) Kinetics of blinatumomab-mediated T cell cytokine secretion. Supernatants of the cultures
described in panel A were collected prior to flow cytometry analysis and evaluated by ELISA for the amount of TNF-a (blue
squares), IL-2 (magenta triangles) and IFN-y(green diamonds). Error bars represent the SEM of triplicate determinations.

Source: adapted from Research Report 103-PCD-0065

3.3 Invivo £¥EMH

KOV ALL, MCL K OVN—2F%» N U VNSO b NEEHIIR 2 B L7~ v A Bl
BAEET V2 AWT, 7V Y E~ 7 O FEBEROIMEIEN 25l U7z, RIFrEBEE 7 v %
AW BRICB O CIHAETFMREEERZHME L2, 7V FYE~TIE~ T A CD3 2%k L7auvniz
b, TV~ T OISR A LT 5 725121, NOD/SCID 7 A2t b THIMAZ B4 5
VEND D, KTEEEAET LTI, b b THIKER OGN OIRGRZ K TICHRE L, FT
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PERBAEET L OAFRBRTIZ, b b THifa R OMEGMI ORGSR A2 Am IR E V&5 Lz, v~
~VHilE U N ERFER A E 7L T, ISR & SRR G- L. £ 8 AR b Tl 4 [FH)
MOERERNIZERE LT,

331 KTEBERETIL

t k PBMC & NALM-6 il DIREHR % K T 5 L7 NOD/SCID ¥~V R 28T 5, 7 U FVE~
7' ® in vivo TOHFMEERFE L7 (K20~ 22) (Dreier et al, 2003 ; 103-PCD-0057,
103-PCD-0058, % U} 103-PCD-0059 #lR) , RET /L TiL, BEHEEYA LD, 7V FVEST %
5 AMERET 1A 1 EEIRNE S Lz, ZORER 0.1 LT 1.0 pg (2380 CIINESHE5E I3 58 2 )
Iz (¥20) . 7V FYET LR CD3fA K AA 2G5 BITEfifk (MT102,
PLEpCAM LK) 27 U SV B~ 7 LAEOHEGRETEE Lz & SEEHAI MG Snihr o7 2
ENE, ROLNTMERIZZT Y FYETICRREAR LD Th o= (M21) .
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Cohorts of four NOD/SCID mice were inoculated SC with 104 NALM-6 cells in the absence (w/o PBMC) or presence of

107 human PBMC from healthy donors. The indicated doses of blinatumomab or a phosphate-buffered saline (PBS) vehicle
control were administered IV via the tail vein once daily for 5 consecutive days following tumor cell/PBMC inoculation. Mean
values +/- SEM of tumor growth curves are shown.

Source: Research Report 103-PCD-0057
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Cohorts of female NOD/SCID mice were inoculated SC with 10° NALM-6 cells in the absence (“without PBMC”; n=9) or
presence of 8x10° human PBMC from healthy donors (n=10/group). The indicated doses of blinatumomab (MT103), MT102 or a
PBS vehicle control were administered IV on days 0, 1, 2, 3 and 4 following NALM-6/PBMC inoculation (indicated by arrows).
Mean values = SEM of tumor growth curves are shown. Statistical significance was calculated using one-way ANOVA with
Dunnett’s post test, regarding group B (NALM-6+PBMC) as control. The anti-tumor activity of blinatumomab was statistically
significant with p < 0.05 on day 19, p < 0.01 on day 22, p < 0.001 on day 26 and p < 0.0001 on day 29.

Source: Research Report 103-PCD-0059

KRETNVICEBIT DTV FYETTONRICKHT D, EHEOBHN OG- E TORROEEL
FEAM U7z, MEEHIAG K O PBMC iR E %D 4 HEE T VY~ 72 ARG Lo L & i
BEFHIZ KT 2 52 2 MH 8580 b (1K22)

—J7, MEEHIND & PBMC OIRARZ KL TG L, BEZ S A IX R AT U FyE~ 7 ks
PR U7 & &2E, TEEEIHNTERD bR o Tz, RET MTE W TS b & 5B lA
FCORFMZBIE S5 L HUEGIRPBD b2 <258 M & LT, NOD/SCID ¥ 7 A ZH T
Tt b THIBONEHI A E N2, BEBAERIC G L7 = 7 2 —fifans, $5-BHIARE I 1308
HLUTWZmEEMEDN & D (Hammond et al, 2007)
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Cohorts of 8 female NOD/SCID mice were inoculated SC with 10° NALM-6 cells in the absence (“without PBMC”) or presence
of 0.78x107 human PBMC from healthy donors. The indicated doses of blinatumomab (MT103) or a PBS vehicle control were
administered IV beginning on days 0, 4, 8 and 12 following NALM-6/PBMC inoculation and repeated on 4 consecutive days.
Mean values +/- SEM of tumor growth curves are shown. Statistical significance was calculated using nonparametric Kruskal-
Wallis test, regarding group B (PBMC+Vehicle) as control. The anti-tumor activity of blinatumomab was statistically significant
with p < 0.05 on day 29 and p <0.01 on days 35 and 41 when treatment was initiated on day 0 or day 4. In contrast, treatment
initiation on day 8 or day 12 did not result in a statistically significant anti-tumor activity.

Source: Research Report 103-PCD-0058

NOD/SCID ¥ 7 A1Z SEMc ALL X U'E k PBMC % [RIFFIZZ T 5 L7=ET VI \WT, 7V T
£~ 71X SEMc ALL JEE O & i L7= (103-PCD-0099 #5#) . /INE ALL O BFEEBMHEET VI
BWT, 7V FYE-T% 0013, 0.067 1% 0.334 mg/kg/H T 10 HEIZ DT> TREFHIRNE S L
ToAE R, SRS A B HNH] S 4L, BN EIE L7, BB TR (40 H) 11X, 0.013 XY
0.067 mg/kg/ H % 5-#£0 10 PLrf 6 VT, 0.334 mg/kg/ H #5-HED 10 PLr 8 PLOE#Y) THESEAS 50 mm?® R
lili £ THii/h o DWITIHAR L7 (K123) o BB & e~ C 2GR CREHFRIICH B 72 5
FEOHNHE] (p<0.05) SUFIBIENFED HALTz,
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Days after tumor cell injection

SEMc human B cell lymphoma cells (1x107 cells/mouse) were subcutaneously injected with or without PBMC from a healthy
human donor at an E:T cell ratio of 1:2 in the right dorsal flank of female NOD/SCID mice (n =5 Group 1; n =10 Groups 2 - 5).
Mice were treated from the day of tumor inoculation, with the indicated amounts of blinatumomab or vehicle for 10 consecutive
days by IV bolus injection into the lateral tail vein. Tumor growth was determined by external caliper measurements, and tumor
volumes were calculated using a standard hemi-ellipsoid formula. Symbols represent mean tumor volume (mm?) + SEM.
Statistical significance was calculated using one-way ANOVA with Dunnett’s post test, regarding Group 2 as the control.
Significant differences (p < 0.05) were achieved for all blinatumomab dose groups tested on Days 5, 19, 23 and between Days
36 and 40. At the end of the study, 1/10 (Group 2), 6/10 (Groups 4 and 5) and 8/10 animals (Group 3) had tumors of <50 mm? or
were tumor-free.

Source: Research Report 103-PCD-0099

TV T T OFIEEHRE Raji N—F v MU UoNERFESAE T VA VW 23 BRI N T
&R L 72,

Raji #2721 DHORBR TlE, ETE % 12 £722 X OISR L 72 @5#ia & & k PBMC O
IRAW % NOD/SCID ~ 7 A D FIZ#H 5 L7z (103-PCD-0097 i&ER) . 7V FYE~7% 10 HEIZ
bizo TXEHRNE G L& 2 A, T TOHEIZE W CREFEIICE B IEBE K OB AE ) 78
Do (K24) . REBRETE 26 H) (X, 7V F Y~ 75O PHEEREIL, JRED
R ARE L D /S oz, 26 A BIZIE, &R G REEO 28 CTIEG SR L7zs, 7V
FYE~70.013, 0.067 XTr0.334 mg/kg/ H DEHEETIL, ZHZH 10 EH 48, 10PE 3L, K&
Y10 PEAf 9 PECREIEE 3 LT,
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Days after tumor cell injection

Raji, human Burkitt lymphoma cells (5x10° cells/mouse) were injected SC with or without PBMC from a healthy human donor at
an E:T cell ratio of 1:2 in the right dorsal flank of female NOD/SCID mice (n =5 Group 1; n= 10 Groups 2 - 5). Mice were
treated, from the day of tumor inoculation, with the indicated amounts of blinatumomab or vehicle for 10 consecutive days by IV
bolus injection into the lateral tail vein. Progress of tumors was determined by external caliper measurements, and tumor volumes
were calculated using a standard hemi-ellipsoid formula. Values represent mean tumor size [cm?] + SEM. Statistical significance
was calculated using one-way ANOVA with Dunnett’s post test, regarding Group 2 as the control. Significant differences

(p < 0.05) were achieved for the 0.334 mg/kg dose group on Day 3 and for all blinatumomab dose groups tested from Day 5 until
the end of the study. At the end of the study, 9/10 (Group 3), 3/10 (Group 4) and 4/10 animals (Group 5) were tumor-free.

Source: Research Report 103-PCD-0097
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Days after Tumor Cell Injection

NOD/SCID mice (n =5 ,Group 1, n = 8 ,Groups 2 to 6) were injected SC with a mix of 1 x 10° Raji cells and 5 x 10° human
PBMC (in 50% matrigel) and treated IV with vehicle or blinatumomab at the indicated doses on days 1 to 5, starting ~1h after
cell injection. Tumor growth was determined by external caliper measurements, and tumor volumes were calculated using a
standard hemi-ellipsoid formula. Values represent mean tumor size (mm?) = SEM. Statistical analysis was calculated using a one-
way ANOVA followed by Dunnett’s post-hoc test, using Group 2 as the control. Significant differences (p < 0.05) were achieved
for all dose groups tested from Day 8 until the end of the study. Significant differences in tumor growth are labeled with asterisks
(**p <0.01, ***p <0.001).

Source: Research Report R20.0026

332 RIFA4EERETTIL

TSR (IR E T 2 ., 7 ) F Y~ 7 O 217> 7=, Z ORBRTIX
NOD/SCID ~ 7 Z|Z NALM-6 ffifiid s O PBMC Z §#llRN#E G- L. O A5 3 ARIICHOZ Y RS 72
D1, SKO30pg D7V FYEST A 1 H 1EEFIRNE G Lz, T TOHEIZBWTEFY
M OIERE DR B DS HERGF TR0 -7 (X126)  (103-PCD-0060 55%)
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MT103

Cohorts of 8 female NOD/SCID mice were inoculated IV with 10* NALM-6 cells in the absence (“without PBMC”) or presence
of 107 human PBMC from healthy donors. The indicated doses of blinatumomab (MT103) or a PBS vehicle control were
administered via the tail vein on days 0, 1 and 2 following NALM-6/PBMC inoculation. Asterisks in the figure legend denote
statistically significant differences (log-rank test; ** p < 0.01; *** p < 0.001) between vehicle and MT103-treated groups.

Source: Research Report 103-PCD-0060

AT 27 ) TV~ 7 ORETFMT 5720, v MURIla Y o SEO BB AEETT
JEEE T V& AW B2 206 L 7= (103-PCD-0098 #A5%) , it #r % B4 L 7= NOD/SCID ~ 7 A|Z
Granta-519 #ifid Z §# RN G- L, 8 HIZICE b THIlAMEENEE L, Z OEITIEEE T /LI L
T, H—O R =R L7 =7 ¥ Mz L, SEWICZEo TH
(2x107 cells) ZEGTHHENRH > T-72, CD3 BEMIE A HEA S &, IL-2 WO HL CD2,

P1 CD3 K Ut CD28 Hifk % FHW T in vitro TIEME(L LTz, 7 U V&~ 7 O G134
11 HEIZBAME L., BRIRICET D168 A 7 VIR bt 26 A2 GHME LT, 1 B 1 EERN
I TG LT,

AR, WTHOEGREICENTH, TXTOHE THEREICER SN (p<0.01) . 7
U e~ 7 OFRNE 5RO A F M O 9L EIL, 0.003, 0.027 LT 0.267 mg/kg/ H DHETEN
ZH60.0, 49.5 % (X40.0 HTHY . WX & L7z vehicle BEOHFJefi (23 H) (TR THERIE
ERRD LN (p<0.01) , 7V FYE~T % 0.133 mgkg/H DR THE FEE L0 T REIX
2 HTHY, BEEXHREE & LG EICIER L (p<0.001)  (X27) .
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X 27 Granta-519 #ifa = EfEBME L 7= NOD/SCID T RIZEITETUFVETIDEHIRAEY
RTHEEICLP2EEFEHEOER
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S 40
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""" \
0 L] : L}
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Day of study

Granta-519 (5x10° cells/mouse), human MCL cells were injected IV into female NOD/SCID mice. Animals were allocated to
treatment groups (n =5 for Group 1; n =10 per group for Groups 2 - 6) on Day 8, based on the lambda light chain serum
concentrations. In vitro expanded and activated human T cells were transplanted into the peritoneal cavity of mice (Groups 2 - 6)
on Day 8. Treatment started on Day 11, before clinical signs of disease became apparent. Blinatumomab (AMG 103) was
administered IV (Groups 3 - 5) or SC (Group 6) for a maximum of 26 consecutive days, depending on individual survival.
Control animals (Groups 1 and 2) were treated IV with vehicle. Asterisks in the figure legend denote statistically significant
differences (log-rank test; **p < 0.01; ***p < 0.001) between vehicle (Group 2) and blinatumomab-treated groups.

Source: Research Report 103-PCD-0098

34 TJUYFYEIITDEXREMH
341 JUFYETITOSHHRICAWVWEULEIMEDRTE

TV YT, 200 RRHIEN, T7005 CD19 KONCD3 IZREET 5, ARENTEMEE RS
TeolZid, 7V FYESTE2N LI BAEE THIEE OZGEEEALESRETHY, TV FYE~
TO—FOBEROHBPEE L TH, BHROBREICIIES T THEOEHE L LFE IV EB 2
bid, Lo T, RPUKROFMEFMEZTT > ETiX, 7V Y E~7 2 CD3 KU CDI19 (2 —HAF
BIICHEA L. B2 7 V) Y~ 72T DHERENISENRD L DB EBINT 5 2 LA
WY TH D,

RAERNE R OB REMIE M 2 5l 5720, 7a—H A "X MY —Z2HW Y OFRE (5
WRoT— =AY, THTFFALE O ) | E—Z /LRI SJL~ 7 AD PBMC IZxf7 5
TV FY T ORAM ARG Lz (103-PCD-0007 548R) . T#HIfR KL OB MO R~ —H—T
5 CD4 } (Y CD20 % 38k 4 2 HUA T PBMC 10> THIKE KL O BAAOZ W ENn 21508 L, ik S
N7z THIRE OB HIROHEMIZB N T T U Y~ 7 O E T Lz, £72. BHEE Y
THlEA~DT Y ;Y E~ 7 O ERREG OBRENER L HGRT 572010, MilaEEERR e =
it L CF 23U —@ PBMC 11O BRIIAD Y 4 A L7 MHBEARIZOWT B IRET L7z,
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T M % OF B i~ B RAKE A, WO in vitro TO B HIFEIC 332 MG EREIL,
R P—=DHTRO LN, Fo X0 P—O PBMCIZHRT 57 ) Y E~TOfEEMIZ, B hD
PBMC CHIZ SN fEatE L RS Tholr, b, W=V APFALRRT AT FALD L HpF R
U—X 0 b e FHEEOTLO PBMC Tid, THIEE OB HIE~OREE 580 b oiz, [A
FRIZ, BE—=Z L RENSIL <7 2D PBMCIZEBWTH 7 U Y~ 712 & B AERIGIEA SR )
ST, Fr XY —0 PBMC T, invitro IZBWT T U FYE~ 72 PBMCIZHA LA & L
THZ BHIOR BB HAL, AREOBEREFNEMENGE 47z, L7zt > TRBMBR T, F 3
VY= DRHREIRZ MR CH WS DICHEY LB TH DL Z LRI NI, L, FrRry
—ZBIT DTV '~ TR O BRI IR O THRE STz,

342 JO—HYA LA NY—FRW=, P2UAIRYFIL, T—FEY b, URY
. IDRARUVZY O PBMC IZHT 5T FYETITDRERIGMERER

7a—H%A hA M) —=ZHNT, & NEOZOMOBEFED PBMCIZXT 257 VY E~T DR
FERGPE AR L2 (103-PCD-0040 548R) . ZOMBRTIZ, 77U HI RUPL, ~—Fk v b,
YA T MO~ A (ND4 Swiss Webster) @ PBMC % T BHi@LE O T Hild~» =7V 7
VE~ T OFEGEFHME L2, B PBMC 2 AV 2T _XTOERIZ, & k PBMC~O 7 U FYVE~
TOREEEBEE LCEM L, FRISZEBY, WTNOERICBNTLT Y FYEYT
Xt h PBMCIZHEA LTz, LinL, 77U AIRIHFL, ~—Fky b, VAV, Ty hEO~
w7 ZAD PBMC Tlk, 7V FVEYT LOFEGIEH LN o7,

343 EFRUFIUNIIO—HRBRRIZCETFST)FYETTO in vitro F 45T

t REOF o U—DOREBCRIZEBWT, 7 U Y~ T OREAFRHE R OVEWIEEIZEB T 2 &
SO EO R A B L7z (103-PCD-0066 #5%)

PBMC X, g7 L0 AF L7-AIEK 7 1 /v % —% T Biomedical Primate Research Center
(Rijswijk, 7 %) LV AFLIEARY UIRNTF oy o—2h b L, x OREDT
UFYEST7ZIIMLTPBMC 257 L7Z#i R, & FROF NP —D PBMCICKT 570 F
BT OEEMEILFRETH D Z LR ENT, WFOEBMREIZB N T, Kk 50 ug/mL £ TOZ7 Y F
YV Ew 7 RE T, BAIRORA TR SOIIEIEEF LS, THEOR AT oIz By
THIFNZEZE LR o T2,

7Y FY T OEMEZ, AL OF P —0 PBMC 10 H 5 B il X1k NALM-
6 MIICRIT A U XA Lo NMEREMEZNET 5 Z &2 X > TR L7-, B B XL NALM-
6 MIEICE N XILTF 2 R D —D T = 7 X — i E U LT85 A OR B 2 E MR TR VR
ECsofEFICZITRR D b o7z,
TIVFVEYTORBUIS L THEI ALY A A > (TNFa, IFN-y X OVIL-2) OIS,
W CRI%ECTh -7,
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3.5  TORRKREHA muS103new D 44T

3.51 muS103new : EEDHRMEEEFIT H5IVRAKRIT ) FYETTREMADOMHER

TV FVETTIEE FROF R =LA OB TIE CD3 LU CD19 IZ AR RS Z 7~ S 72
WZ Enh, BERBRICHWS BT, v U A CD19 L~ 7 A CD3 IZRFRANCHE AT 108
BiTE Jii&ATH % muS103new 27 ~ b DOE / 7 o —F VFHUEANGERLL 72, muS103new I£, ~ 7 A
@ CD19 } Y CD3 IZHFEAIZHE A L. CD19 2388 L7z CHO Mz VT ¥ A L7 Ml %
L7 (56 3.52H) .

352 TJUYFVETITRU mMuS103new D in vitro Z HFEHVER D LLES

b MBS ERT T ) SV B~ T RO~ U A USE 2 R T RERPUA T o 2 muS103new DfEH
BUFAME, MIREEN, ROV A b A ISV T in vitro sRBR TEER L 72 (103-PCD-0094 7
) . ZoRBRIT. IERERL BRI AW D UEHUA & L TO muS103new D2 Y PEAFEA T 5 72
DIZEmLT-HDTH D,

7Y~ 7 L muS103new 23 FET 5 CD3 Botk T RIS X 2 Miaik, KOV T Mifais kAl
~—7%— (CD69, CD25) DHMUZDW\T, CDI19 Btk B fflifc 2 O CD3 [tk Tz 7Y €~
7 XJE muS103new DWT iu— 5 L HEEER T D Z LI XV EHME L=, ARRIAEARE L ON T MilaiE e b~
—Hh—i%, 7a—% A FA MU —ZHWTHEN LT,

7V F <7 KO muS103new O EILEINLDOIERNC T HFEEBFIMEIXRE CTh -7 (F2) .

x2 JYFYEIITRU muS103new DFESHAME

BiTE blinatumomab muS103new
Cells CHO-huCD19 cells | Human PBMC (CD3) CHO-mCD19 cells Mouse Splenocytes
(CD3)
Kp+ SDV 1.8£0.12 55.4+9.07 2.4+0.29 10.6 £1.20
(nmol/L)

All measurements were performed in triplicate.

CD19 = surface antigen, pan-B cell receptor protein; CHO = Chinese hamster ovary; Kp = equilibrium dissociation constant;
PBMC = peripheral blood mononuclear cells; SDV = Standard deviation

Source: Research Report DR-RE-103-001, 103-PCD-0094

muS103new Z JHW MG HMRABRIC L 0 | REFUROEMIEE SR Sz, ~ 7 A CD19 %
B LT~ 7 AERHERE (A20, BCL-1, CHO-mCD19) =7 =7 Z—fflifjat L TH~ T A
CD3 5P T il & o 4538 Tk, muS103new (ZxF L CIREMKRTFIIZ2 S (BEH) %7~ L. ECsoffix
HIRRIC L > TR > Tz (X 28A~C, #£3)

muS103new (2 L V) 538 S5 Ml EE R RMEA I3 5729, CD19 [2%:Téh % CHO-DHFR][-]
HEAE 2 IV C muS103new OIS EMERERZ i L= & Z A, 2 O CIIAERRIN O FEME D TR
HHNIenotz (K28D)
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® 3 BROEZMMIRIZE TS muS103new FE MG EEMED ECso B
Cells BCL-1 A20 CHO-mCD19
ECso+= SEM (pg/mL) 379+ 10.2 1324 + 373 361 + 165
The calculated concentrations [pg/mL] of the ECso values obtained from the cell lysis of different target cells were summarized.

ECso values were calculated with the four parameter nonlinear fit model integrated into GraphPad Prism version 4.0. + refers to
SEM [pg/mL].

Source: Research Report 103-PCD-0094

28 TERDOEZMABIZE TS muS103new ZEHED U 44 LY FMEEAEDRE RICHER
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The CD19-expressing murine cell lines BCL-1 (A) or A20 (B), mouse-CD19 transfected CHO cells (CHO-mCD19) (C) or
CD19- CHO-DHFR(-) cells (D) were co-cultured with murine CD3* T cells at an E:T cell ratio of 10:1 and increasing
concentrations of muS103new for 72 hours. Target cell lysis was determined by flow cytometry as the percentage of target cells
becoming PI positive after 72 hours in the presence of BiTE. Specific target cell lysis was calculated by subtracting background
lysis in the absence of BiTE. The calculated concentrations of the ECso were used as an indicator for bioactivity and are
summarized in Table 4. Error bars indicate the SEM of duplicate measurements. For each target cell line, three representative
cytotoxicity curves are shown.

Source: Research Report 103-PCD-0094

REBPURIC X DAERMIE & T AL & OB RO/ R L LT, TMIRIGHEL~—T—Th 5
CD69 e (N CD25 DFEBL AN 5 L FHlEsnd, 2T, SESERREOT ) FYEYT XT
muS103new Z M1 L C CD19 Bttt OFERE E CD3BitED =7 = 7 # —fifa & Z 3Lk Lz & =
A, B R RO~ T AD THITIZEBWTZENZEH CD25 KT CD69 DI E 23 EE R F IS HFE Sz
(K 29A. B) . 7 UV E~ 7 OMIEGEMRR ClIERFM 4 24 R & Lcolzxf L,
muS103new Tl 72 B DR Z (T o7, Z DL HICE A AEEREHZHW-EAHIL, v~ v 20
7 =7 Z— I X AN ORRITIE PO T =7 ZF—HIC ALY bIERTH D T L
N RICBEIN T\ Th b, ~ U Afilaz AV il G EmRR clL, BHRFRNAE W

DIz, YIS L~ — 2 — T%éCM@ﬁ%ﬁT%éTﬂ%@ﬂ FBEICED LT ey, 2T
#7238 muS103new [ZAKTF L 72 CD25 OHIMAFERD Hiviz,
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7 U Sy~ 7 KO muS103new DWT U TH CDI9 2385 L =AML O IEFIE F Tl e
K Xix~ U A0 CD3 Btk THIROIESHALNFHEE SN h o7 Z &b, THIRROTEMALIZRERA T
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muS103new [ng/mL) muS103new [ng/mL)

Murine CD19* BCL-1 and CD19-negative CHO-DHFR(-) cells were co-cultivated with murine CD3" T cells at an E:T cell ratio
of 10:1 with increasing concentrations of muS103new for 72 hours. Surface expression of CD25 (A, C) and CD69 (B, D) on
CD3"* T cells was detected by flow cytometry using antigen-specific flurochrome-conjugated monoclonal antibodies. The
percentage of CD25" or CD69" cells was plotted against the logarithm of muS103new concentration and analyzed with the four-
parameter nonlineiar fit model integrated into GraphPad Prism version 4.0. Error bars show the standard error of the mean
duplicate measurements. Three representative experiments of muS103new mediated up-regulation of CD25 and CD69 are
shown.

Source: Research Report 103-PCD-0094

TA NI A L OFEEZ, THIRIEHEORMTHD, 2N E T To 2B oRBRICB T, 7
U~ 7 PEERMIEOGFE FTPBMCIZE YA A VM EFHET 2 Z LRSI NTND
(5 3281H) , 2D, B FEWRN~T 2D CD3 B THIlEZ HWC, 7V FYE~7 T
muS103new @ 1 pg/mL AF(E F TOH A ~ A Vet Uiz, THIRRO&EKRIEME(L (CD25 KT
CD69 DFEIL EH) 1%, 1ug/mL 7Y F Y £~ 7 THIE énto7)+/%v7&0mwmmm
1L TAHAEIZ & 5 IFN-y, TNF, IL-10 2 OV IL-2 O ZFHE L7225, 22O 5= ek
wf\L%¢@E4HQ%T%D\Eé@ﬁkhgﬁﬁéﬂﬁﬁok(Hw)o%ﬂ%ﬂ®ﬁﬁ
T, 7V FYEYT KO muS103new DIEFIE F TIEYA M A U BRI ENehotzZ &b, &
A NIA OB RATH D Z RSNz, 72, IFN-y, IL-10 KWV IL-2 D~ T ATEBIT D
YA MIAREZ, B MBI 2ERE L HASTEVMELZ R LT,
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Effects of blinatumomab and muS103new in the presence of target expressing human KOPN-8 (A) and murine A20 (B) cells on
cytokine release. Human or murine CD3* T cells were co-cultivated with the respective target cells (E:T cell ratio 10:1) without
or with 1 pg/mL blinatumomab or muS103new. After 24 hours (blinatumomab) and 72 hours (muS103new) of incubation
concentrations of the cytokines IFN-y, TNF, IL-10, IL-4, and IL-2 were determined in the cell culture supernatents using a
cytometry-based bead array. Error bars indicate the SEM of three independent experiments.

Source: Research Report 103-PCD-0094

iR X5z, ERENoMiE Eo CD19 X CD3 ~DOfEA . CD19 BBHEERHIID Y XA 7
N IRYEfR, TAHIRROIEMA L, WONS THIRIZ L DA b A VIS O FEE /23K F I 1T,
7V FYEYT L muSl03new & CRI%E Th o7, LiLOT —ZI1%, ~ U R & HW Il 2 DIEERIKEL
APERBRICIWT, IR CHEH D b MR 7 ) Y~ 7 ORESUA L LT muS103new &
NS Z DA RTHEOTH D,
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TSy T HEEO THREEIC X > T INF-a DEHARZ 5 (8 328TH) , KHiEh
72 TNF-a 1% 2 DD R72 B 2 258K (TNFRI & O TNFRID) % L CHBGE 235795  (Bradley,
2008) ., PNEHIIE~O FAMERDOFEFHIL, INF-a Dbl T 5% < OREBED I LOOESTHI
ICAM-1 }x O VCAM-1 D & 9 Ze NI R i D& 3 FORBLOT v FLFa b— g V&I
%, ZoRBRTIZ, 7V F Ve~ HENO TMBE IS iéW&mm&%A%A®%N%
Lz (Reofffoor2 #ts) .

b MEEERIRP A KD (HUVEC) . PBMC. NALM-6fifa e V7 ) Y e~ 728 L- & 2
7. 5 HERILAPIC HUVEC O ICAM-1 %68 L2338 b7z (R2offfoo12 38 ; ™ 31A) . TNF RS
HKDO—DThDHTHFNET ML ICAM-1 OFBL EF235 80%/ L= Z &onh, ZOERIE
F L LTINF V7 FTIBEICL > TMESND Z ERaiz, 7V FYE~T7 OIEFET T
ICAM-1 ORBUT DTN L7223, FfkIc= 2 vt 7 M X - THD Lz,

HUVEC . PBMC XU NALM-6 #fifi - 5 ds@ Lic & 2 A, 7V FYEv T OFE F Tk h
%¢@$%ikﬁ&yﬂag4(Mau)%ﬁﬁﬁMLtﬁ i&*th%V;of%ﬂmﬁ9
L7 (M31B) . 7V FYESTOIFMETITBNT S, 7)%y%v7ﬁﬁ ZHARTRRE T
1L 50 MCP-1 B ENT-b DD, =& %t 7 ML o> TUFIT5E ’ﬁ%bko

7)%y%v7@#ﬁETT&%M6KmM1@%ﬁhﬂ&0M@1 SO TR RENE,
faEEE ORI FIET D INF-o IZINT 5 b0 THDH EEZ BT,

31 JUFYEIITHNNET S HUVEC @ ICAM-1 FIR EF KR U MCP-1 73 ihtE N0

A B
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= 80000- B 1 hIncubation 8000- H 2 h Incubation
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HUVEC (1 x 10*) were co-incubated with PBMC (1 x 103), NALM-6 cells (1 x 10%) with or without blinatumomab (1 pg/mL)
and in the presence or absence of etanercept (250 ng/mL) for the indicated times. (A) ICAM-1 expression on CD31+ HUVEC
was analyzed by flow cytometry and is expressed as Median Fluorescence Intensity (MFI). (B) MCP-1 concentrations in cell
culture supernatants were quantified by the BD Cytometric CBA human MCP-1 Flex Set. Error bars in both graphs indicate the
standard error of the mean of duplicate measurements.

Source: Research Report R20.0012
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HUVEC (1 x 10%) were pre-incubated with etanercept, blocking antibodies against TNFRI or TNFRII, or an isotype control for
both TNFR antibodies. Increasing concentrations of TNF were added to the cells for 5 hours. (A) ICAM-1 and (B) VCAM-1
expression on CD31+ HUVEC were analyzed by flow cytometry. (C) IL-8 and (D) MCP-1 concentrations in cell culture
supernatants were determined by the BD Cytometric CBA human Flex Set system. Error bars in both graphs indicate the standard
error of the mean of duplicate measurements.

Source: Research Report R20.0012

NALM-6 M IEfATE T2V T, TR OTEM LR O B 8255 73 (ICAM-1 3%
VCAM-1) ORBIFFBEIZRT 57 VT~ T ORBEMN Lz, 24 D585 K — (No. 381,
No.399) 2Lyl L7- Tl 7'V FYE~7 % NALM-6 M3 FE FCHsE L& &, 7 U F
Y E~ 71 10 ng/mL #8825 #EE T, HUVEC ® ICAM-1 OREBLEZ D hic LH S8z

(I 33A) .

ZHUZx LT, NALM-6 I F(E F Tk, 10ng/mL O 7 U F YT~ 7 TR 30ELLED
ICAM-1 %L ES- 233O HAL, X5 MITIEERE (> 100 pg/mL) 2BV TH ICAM-1 ORI FHE X
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7= (K33B) , £72. ICAM-1 DN X 2Lt 7 M Lo T EN7=Z L9265, NALM-6 Al
FADOTFE FIZHBIT 5 ICAM-1 OB EFIZEL LTINFIZL > THFEESNZHLDTHH T,

NALM-6 HIfRFEAFAE F T2 4 DR D RF—0 b oLz TRl E 7V Y e~ 7 2 & Lo
LA, 7TV FYESTIZE D HUVEC O VCAM-1 FEBL EFITBO bivZero7= (K 33C) . L»
L. NALM-6 #lJfF/E R CRIER S 72 VCAM-1 OR B ER N X 27 FCTHfl &b Z L
5. VCAM-1 OFEHL EFITIT INF NEELRER ZH > TWDH Z evRani (¥ 33D) .

NALM-6 flfaIEfF1E F T8 HUVEC @ ICAM-1 ORBFE N LI, T OS5 T Tk THI
EMAb~—H—Toh 5 CD69 DFLENBBD LI hoTeloh, 7V F e~ 70K HIEFFRAN
THIEELICRERNT 2 b O TiER2nEEx b/ (X 34A, B) .

33 NALM-6 fifZE FRIFEFETIZE TS TUFYETY TIZEL S HUVEC @ ICAM-1 BT
VCAM-1 #IRZEE

A w/o NALM-6 B with NALM-6
— 7000; [ #381 - etanercept — 70000+
= 60004 [ #381 + etanercept < 60000-
= I #399 - etanercept —
Lu>J’ 50001 mm #399 + etanercept § 50000
S 4000+ S 40000-
I I
S 30001 S 30000
T 2000 T 20000
S 1000 S 10000
0 0
0 10°10210" 10° 10" 102 10° 0o 10°102 10" 10° 10" 10% 10°
AMG 103 [ng/mL] AMG 103 [ng/mL]
C w/o NALM-6 D with NALM-6
100+ 100+
— 90 — 90/
S 80 S 80
g 70- ‘é 70-
3 601 3 60
T 50 T 50,
+ +
< 40 < 401
§ 30- § 30-
S 20 S 20
101 101

0 102102 10" 10° 10" 10% 10° 0 10°10210" 10° 10" 102 10°
AMG 103 [ng/mL] AMG 103 [ng/mL]
HUVEC were co-incubated with isolated T-cells from two donors (#381, #399), and increasing concentrations of blinatumomab
in the absence and presence of CD19* NALM-6 cells for 24 hours. CD31" HUVEC were analyzed for ICAM-1 (A, B) and
VCAM-1 (C, D) expression by flow cytometry. ICAM-1 expression levels are expressed as Median Fluorescence Intensity
(MFI). VCAM-1 expressing HUVEC are expressed as percentage of CD31" HUVEC. Error bars indicate the standard error of the
mean of duplicate measurements.

Source: Research Report R20.0012
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X 34 NALM-6 MifaFAE FTXRIFFEFELETICETZTVFYERTIZELD
HUVEC @ CD69 [&1% T #AaiE 0

A T-cell Donor #381 B T-cell Donor #399
100+ 100-
= w/ NALM-6 -+ w/ NALM-6
< 80 = wio NALM-6 < 80{ = wio NALM-6
@ @
$ 60+ $ 60+
- -
+°5 40+ +°5 40-
[{=} [{=}
o o
o 20 o 20 -/4/%/1/%_1
0- - ] 4 : = - - - - N 0. !_ ° * ~ - ‘
0 10210210 10° 10" 102 103 0 10310210 10° 10" 102 103
AMG 103 [ng/mL] AMG 103 [ng/mL]

HUVEC were co-incubated with isolated T-cells from two donors (#381, #399), and increasing concentrations of blinatumomab
in the absence and presence of CD19" NALM-6 cells for 24 hours. AMG 103-dependent up-regulation of CD69 was assessed on
T-cells from donors #381 (A) and #399 (B) in the presence (red line) and absence (blue and green line) of NALM-6 cells. Error
bars indicate the standard error of the mean of duplicate measurements.

Source: Research Report R20.0012

waTsrE, ERROFT—XIL, 7V F YT~ T NALM-6 fMAfF(E F T HUVEC IZBIT 5
ICAM-1 OFEL E5 R O HUVEC 225 D MCP-1 3 aFE L7 Z L 2R L TWa, Zivbid, 7Y
TV B~ T HEMEO THRTEME(RIZ K2 TNF OB ORE R, TNFRI OTEPE(RIZ K- TEHFE S 728l
B Tholzizh, ZXFLET M VHERT2Z LR TEZEB 2 b, NALM-6 Ml D IETF
FEFTHLT7 Y FYEYTIZLED ICAM-1 OFEBL EFANDOTNCRD DR, ZOEMIZIERICHE
BEOTIVFYET|IZLoTHERIENEZHLDOTHH T,

411 TYVFVETTIZE D THEONERMBE~DEEMETTE

TR O ARG ~DOFSIAIL, 7V 7Y T~ 7 ORERRBR CBE S NIk OI S ZN s 7
NToHD (Klingeretal, 2012) , WTFHNOMIIEEE 3 F 2G5 L TWLO0EH6NIT LD, A
Foffifie T Tl v — Y o 7B R ORI ~D T A OEEE ISR T2 7 ) FYE~-T D
CD19 FEEMAEM %, invitto D7 r—F % L =2 27 L Tha Lz (R2offoo11 &
Br) o MAEPNOIRREZ B L7 —E OWEIZMF TIZBW\ T, HUVEC XiE b b dfse ) i P R e
(HBMEC) # =2y 7/ MIETHETEELZ, T, DEEL7-e F THilREZ 72 —F +
YN=U AT KRN L, BEMIME OWRESRMET (EAKIIEN 1 dyn/em?) T THMldOr—Y >
7R K OB~ DO #E Ztek Lo, £ ORsH. HUVEC (X 35A) K TUYHBMEC ([ 36) oW
THICENTSH, 7V FYEYTICL-oTCTMROe—Y U7 HENFREIZIE T L., £/, Zh
L FIRFIZ, HUVEC ([CHREICHEE LTV D THIfas L7z (K35B) » LBREoORRIE, 70U F
VB 7 B T OB A ER SEIARE LT, TMIEO RN BI~ O 23 Ul L 72
ZLHERLTWD, THlaORr—U » ZHEOKT & FEROBES:, 37206 Tk & N
[E 22 He G KON T AR O ML S~ DL, BRGIZISE ORI Th 57 E WA L RIIC & 2Kk~
O THNERBEICEWNTHEZ D & ETW5 (Langer and Chavakis 2009)
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Mz T, SEHotEE O CTHRRMIRIC I T 28E 0 FORBLEfT Lo 2A, 7SV EY
TN X DR A2 7 T Al & 36553 L7 HUVEC £ifi LD P-E L 7 F U KN ICAM-1 OFBLHN E
A LTWER (K35C) . THI T 7Y FY B~ 7HEIMTIE IS OHEES FORB&EICE L E
FIEES otz ZORRIZ, 7V FYETICL - T TS N B O EHER 7ol 23 55 00
L. TR Ko THEES TORBLN L5 (T7hobb, NEMBEOIEEA) L2 & 2Rl T
Do FT7VFVESTTIE, THROBEEZTES T2 0D LT, EIMROIEFET T
X THIFDOTEMA AL Z 72 b S ooz (&ML~ ——TH % CD69 KT CD25 A S H 72>
72)  (R2offfoo12 #mn)

fhamE LT, 7V Y7 BN TMROBEEATIESE L 2 LIck-T, WEMRE T s
DEENEMUL, £z, NG ETO THilde — U > ZORENME T T2, 02 & RHEH
EIEMEL L, BB FORBLENSELLEZ LN,
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35 JYFVETIIZLBHUVEC LTO THifaO—1) V45 EEDET.
EE THEHOEM, RV HUVEC DEESFORBELR

A

**x P < 0.001
400+
g -
T 300-
=9
> [
T 200
°
>
2 100-
e N =51 N =86
0
B - AMG 103 + AMG 103
»w
g 5
£
0
K —
E
S 30
E 20-
2
) 10
5
2 o0
© - AMG 103 + AMG 103

ICAM-1

P-Selectin

-AMG 103 + AMG 103

A. Pre-incubation of T cells with blinatumomab (+ AMG 103) significantly reduces the mean T cell rolling velocity. Number of
analyzed cells is shown. P < 0.05 is considered significant by unpaired t-test. B. Pre-incubation of T cells with blinatumomab

(+ AMG 103) increases the absolute number of adherent T cells. C. Immunofluorescence staining of P-selectin and ICAM-1 on
HUVEC. Surface expression of both adhesion molecules is increased on HUVEC which have been in prior contact to blinatu-
momab-stimulated T cells (+ AMG 103). A-C. “- AMG 103” denotes parallel experiments with non-stimulated T cells.

Source: Research Report R20.0011

4.1.2 Pentosan polysulfate. 2/ HA4 9 )V RUFEVIATTD, TVFVETITH
BHETHEOD—) D JREQETRUARME~D T HiaiEEHLE
R CRIHT D2 EMTEXD3MOEDICL ST, 7V FYESTICLD Tl —V > 7 #HE
DK T S OB MR ~D T ARSI S D 0 EnE B 7 v —F v N —Z W TRRET L7z
(R20fffoo11 #t8) .
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e Pentosan polysulfate |Z. WA LD P-E L7 F U AZHERT D, 2L~ T, THIE ED
PSGL-1 ~®D P-E L7 FrOfiGZMHEL, THilde—Y o 7 HEOIK T Z LT 2 /aEtEn &
Do

o YAV L THINE LD LFA-1 OFEBR K OEEZEE TS5, Zhicdk > T, WG E
® ICAM-1/-2 ~® LFA-1 OF5H &5 S, THMEOBE Z LT 2 /R H 5,

o FHUX~TIL, THil LD VLA4IZHET D, ZhiCk > T, WA ED VCAM-1 ~D
VLA-4 OFEAZE L, THD —Y > 7 E DK T KO T flaiEs o5 & k3 2 "TaEd:
Nd b,

A1 EICHR =X 9, 7V FYE~ 71T HBMEC & % ME HUVEC Lo THifm e — U > 7'
EErAEIETESES (M36A~C, TNENORD 2EZH DS Z L) , HBMEC (IZ2OW T
pentosan polysulfate (X 36A, KD 4FH DK T L) HOHWITHRE & b2 ) X~7 (¥
36C, XD 4FHDH T L) %, HUVECIZOWTIE THfEE L bz 7427 V> (K36B, XD
AFZHDOA T L) BHRMUTHER LR, 7V Y~ 7 FHEEO THilae — ) > 73 EOK
THAEENZ, £, ERROWThrOEME 7o —F v U N—V 2T NIRRT 5 Z LIk
D, 7V FYESTICL o TiHESN L NEMnEEES D1 P-EL 7 F U KOICAM-1) D%
Bl A2 S 4172, HUVEC ~O T #fa#EE 2 it Lo & 2 A, NEHIRICREICHEE LTV D
THRDBINI /A 7 ) Ko THRBIZHED TS Z Lavraniz (36D, 2B DA T Lxt
AFBDOI T )
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36 JTUFYEYIZEMTHEO—Y V/EEDETRU T HMIEESEICKT S
Pentosan polysulfate, X/ #4921 RUFT42 XTI TOREEA

A Pentosan polysulfate (PPS) C Natalizumab
s ns
B N=30 N=30
b - —_—
500+ i “r P< 0.001 — 800 s = Pe< 0.001
E- o P<0.01 § —_ — * P=0.05
% 600 - nsi:px 005 £ 6004 ns: P=0.05
3 3
2 2
S 400 8 4004
T 2
g 200 g 2004
° e
0- 0l
PPS - - + + Natalizumab - - hd +
AMG 103 - + - + AMG 103 - + - +
B Minocycline D Minocycline
e E
= P e 0001 3 254
400 - - ns: P> 0.05 E
@
7 £
£ 3004 k=]
§ o 15
S s
I~
= @
5 2001 2 101
T 3
s
g 100 s 5
c B -
= 5
2 5
0
0 | 0
Minecycline - - + + Minocycline - - + +
AMG 103 . + . . AMG 103 - + i +

A-C. Pre-incubation of endothelial cells with PPS (A) or of T cells with either minocycline (B) or natalizumab (C) prevents
blinatumomab-induced reduction of T cell rolling velocity on HBMEC (A and C) or HUVEC (B) (2nd vs. 4th columns,
respectively). 1st columns show mean rolling velocities of non-stimulated T cells, and 3rd columns show mean rolling velocities
of non-stimulated T cells in pre-incubation conditions, respectively. Number of analyzed cells per column is shown. Asterisks in
the figure legend denote statistically significant differences (one-way ANOVA with a Tukey post-test; * p < 0.05, ** p <0.01;
*#% p <0.001). P> 0.05 is considered not significant (ns). D. Pre-incubation of T cells with minocycline reduces the absolute
number of adherent T cells to HUVEC even in the presence of blinatumomab (2nd vs. 4th column).

Source: Research Report R20.001 1

ftam & LT, pentosan polysulfate, X /%A 7 U KOF &Y X~v7L, 7V FYETHFEED
THifa = — Y o 7 E O T RO~ T Mt 219 5 et & 5,
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5. REMEMEHAER
51  muS103new DR R IZ KX T HE

THE T ORED BALB/c v 7 AKHE 8 H1lZ muS103new & 0 (FA#E) . 0.2, 1 XTS5 mg/kg D&

(B 58 Smlkg) TRUEHIRNIES L. MERRICKIET B ZHE L7z (103-PCD-0077 3
B) . BT VFRET T T 4 — MW T, &KE#% 120 50 E TOWKFERH, PR, R
Wi, IR, — PR, PP, sz R ONTARIERF 2 384l L7z, F 72, relaxation
time, pause, enhanced pause & iFfli L7z, BHtExtBRIZT 47 4 U &2 Hue,

TAT 4 U250 mgkg DRENEGITEY | WA OREA O STz, muS103new (L1410
B R T A —Z b B E RIE S IRno Tz,

5.2 muS103new QD HFRMEIRRICKRIZTT HE

HEE T O/ED BALB/c ~ 7 AKHE 6 H1C muS103new % 0 (ZEERAHEA) . 0 (A . 02, 1 KO
Smgkg DHE (F5AFESmLkeg) TI1H 1[A5 HBEEHEFIRNEES L, Irwin O 5152 H O T
FEAR - ATTEIOZE L S MR E 2454 & U THMRRGR ~ OB A st L7z (103-PCD-0078 #iR) . #F
flilx, +_XCoO&KLAOELRT, B5 1 ALKV S5 HOEL% 155, 6043 KON 180 47, W ONTE -
2D 4 HETORERL 1550 F M LTz, WESTRBEOMZ., BHsaie UCARSEKREZ ., B
PR E LTI Y T A EENENHWT,

R 5RECIE, 85 1AL S AETRETIRD Lo T,

XY T LEERETIE, 30 mgkg A HEFRIRNE G- Licl 2A, I4Y 7 L0 PN T a7 7
A NAZ—F U T AR R R RT3 2 SEFRER D338 0 b7,

muS103new @ 0.2 XN 5 mg/kg & GHETIT, %G5 1 A6 5 HE TEHELEZRORN-T,

muS103new O 1 mg/kg SR GRETIL, 6 BIH 1 BTG 3 B X0 815 AtfRiEm (8 %E
B, SOSPER OWHESROMK T, 2B, R FEIFONCEEIR) 2R, #55HEETICAEE
PR DSER D BT,

VL EDOFERDG . muS103new 1T 1 mg/kg T iz lEH L MEE OBV ZFHER LI H DD,
HE A ED 5 mgkg IZBWTIEH L NREENRD b Rno T,

53 JUFrYEITODMERRUMERRICRIZTEZE

R L 72D B — 7 L R 5Bl &2V, T FYET A0, 1.7, 8.5 KON 17 pgkg D HETEAK
HARANER G L, DL XD A — 2 ROWRFGRITH 2 528 2 7 L7z (103-PCD-0006 #%) , 72
B, TV FVETTIEA X UCHEBEMEITA L TR, BIEE L TO0.1% & MijE7 /17 2
vEaEhERY) VEERERE V., BREREIIWTR S 2mLkg & Lo, AIALERIC 15 55 LL BRE
LIEBRRE A 2L SH %, WIER O3 HEDT ) 7Y~ 7 2 iaic 2 2n 2 Sni A
HEARNEE G Uiz, #5103 60 43 BR CITV, #h-1% 30 402 B & U CRMBIIRE, AfiBhik
M, ODFER, DR, DR, BEEAAEE, FOOERIRE, PR, S IR R S OV T A
ZREL, BEAMEE i U7, BIEEK T #0630 20 & BIERFHE & LT,
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ZORER, BEHETH D 17 pgkeg £ T, WTHLOLIMERKROMEFZNT A —ZZHFERE
fBIFERD e o7,

54 T RZALV= muS103new DIFFRR 7 B REIINE N FFiRE 53R

7V Y= 7 OERKRER CHEOMR PR ENREO b2 Z L 2%, ®IRE O muS103new
EMICERER G LTz & S IR PR EN TR SN0 EET 5720, vV A2 AN TBEINO%R
PR ER A 206 L 7= (103-PCD-0103 #BR) .

HED BALB/c v 7 AR 10 il &2 FHV, N TH#E#E (Na: 150 mM, K:3.0mM, Ca: 1.4 mM,
Mg: 0.8 mM, P: 1.0 mM & ONCL: 155 mM) % FedH L TR FIZHOIAA T ALZET R AN 7 —T
VTEEGE LTZIMEN (ICV) H==2— L&A ICVICHE L=, 6 AROBIEE, HbAENn T
Ry 7 Z VX muS103new Z FEHE L7 7 & ac# L TR G- 2 B4R L7, muS103new I3,

0.042 mg/kg/ B & O G- AIRE 2 i & TH 25 0978 mgkg/ H DA ETH < &6 7 HH
ICV ~Fifedx 5 L7z,

BHRIROES 10 HETORBITHRK 6B, 1TEI~ORE (K&, IRE, 28, BE. S
PEROVE FSEB RO ) 2B LT,

@ﬁﬂ%ﬁ%ﬁ@\¢&1®%%?&525ﬂ%4a’%W@j%ﬁﬁ%ntoEﬁ%%f%é
0.978 mg/kg/ HEHGRETIZ 3B THE 2 H S 4 HICHEEDOSENRDO LN, 2D 55 1#IT
B 2HH 4 HIZ, Y026 TIEESE 3 HI %ﬁ@ﬁ%i@g@ﬂ&#a@%ﬂto_n%@
AR, PSR LEEGRTE CICARE SN TV AN TIMEHRABER SN LIV AETEZLD
EEZ T,

0.042 mg/kg BED 1 BlI%, Be5- 4 B LA 28% DAREBD N A b7, B 8 BIZERIE S+
Too ZOMEKIIMARIETH D . FAKR MREEE -T2 &5, 2O X muS103new #% 5

EIFBE LW S D EE X BT,

BRI K O muS103new B GHEDOWTNIZIBNWT S, 5 2~10 A £ T Lt oiT8 021k, A
PR AT FBIEITRD N2 D o7, Fo, HHZE U CORIRE~DOZELRD b
-7,

L7=MRo> T, =7 A2 muS103new % 7 HH ICV Ffcke G- L7z & %, 0978 mgkg/H £ T
muS103newICV Fifes% G- (TR L 72 AR 2R BITRER O DR o T2,
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6. ENFHEVMEEER
6.1 JTUFYEITNERISA LY MERRBARBRUY A A UBBIZHT 5T+
AR ORUA DV RAZ D DDEE

TXIRAL T, TV FYEY T HFEEORIENET A A Lo ERHI L, ZhES A
ERELRERWT HT-OICEAROBS THWSLNS, £ 2T, invitro RERIZEWT, 7V FYEST
FHEMEOY XA LY NIRRT RROT A NI A VI ORGFIZxT BT XA % D
ARt L7z (Brandl et al, 2007 ; 103-PCD-0071 #8#R) , 7 F % A ¥ > 13 2x107~2x10° mol/L |2
BWT, 7V FYESTINEND T HIRIEHEACZ OB DY A N A > 725 IL-2, TNF-a,
IL-6 XN L4 Ot EA D> 872 (K37) . £72. IFN-y KOV IL-10 OfgH & & b 7273,
ZOREIT/NEhotz, ZOREIX, TV AKXV 75mg ZRRA LIZERE TR 1 RER%ICE
LB AN TR MR RIS 95 (Weijtens et al, 1998) , 7' U 7Y &~ 7N EMD NALM-
6 MM DIAEMEIL 23107 mol/L DT FH A X URHLE DL Z F ol ehb, 7TV EY
T ORRMEETEVEIL YA S A ORI LianZ AR stz (K38) ., LEBR->T, 7
X ALY VEOHFIRIESKITT Y YT~ T OMBEEEMEICIZ & A E TR EEL RITS 0
LEZOND, TOMEIE, RIEMYA b IA X THI SR Z SR B TRENE D & 5 BIVEM 21K
BT D72, THFAZY EOHRRIEEEZM T2 L ORI L 725,

37 THXYARIUIZEBTVFYERTHEMY A FhHA URHORED

TNF-a IL-2 IL-4
3000 150
= = = 100
£ ) 5
2 = =
L & b
= = = 50
0
#522 #628 #522 #628 #522 #628
Donor Donor Donor
IL-6 IL-10

IFNy [pg/ml]
IL-6 [pg/ml]
IL-10 [pg/mI]

Hl w/o Dex Bl 2x10-7 M Dex 2x10E-6 M Dex

PBMC:s of two donors were pre-incubated with 2x10° M and 2x10”7 M dexamethasone for 14 hours. Data represent the effects
on TNF-a, IL-2 and IL-4 levels 8 hours after blinatumomab (1 ng/mL) addition and on IFN-y, IL-6 and IL-10 levels after
24 hours. Cytokine concentrations were determined with the CBA assay. Bars represent mean of triplicate measurements. Error

bars represent the SEM.
Source: Research Report 103-PCD-0071
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38 PBMC DT FHY AR Y URIMLEIZK ST FVET ITFHFEM NALM-6 HIKARRIE~D

1§
2
Donor 522 Donor 628
§ §' -2 w/o Déex
m m A 2x10™ M Dex
o o “¥ 2x10”7 M Dex
- |
o ]
o o
0 Q
& &=
[%] [¥]
Q (]
Q o
n - %)
'2OI T T T T T T T T T T T T 1 '20 T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
Hours Hours

PBMC of two donors were pre-treated for 14 hours with dexamethasone at 2x10° mol/L or 2x10”7 mol/L before addition of
blinatumomab (1 ng/mL) and PKH-26-fluorescently labeled NALM-6 target cells. Controls were incubated in culture medium
only. Specific cell lysis was determined at 0, 2, 4, 8, 12 and 24 hours after blinatumomab was added. Symbols represent mean of
triplicate measurements. Error bars represent the SEM.

Source: Research Report 103-PCD-0071

FEAT A FEERKPIERKIT, 70 2¥ 7T 0V ROEOMORIEEDE (IL-1, 1IL-6%) D4
AREETESED 2 EICL > THREDRED DWIEEHMEIERZ RS, A RAZ T, v 7 atF
V=R EAETDIHEAT O RERRIERTH D, AT 04 FEOKE#HGICL-> TR 2
REMEN D DEEMZBET DL, AV FAZVUNRABE LI EFHESN ZEnELBND, ©
Died, TV FVEST T A S A T 24 0 RAZ S BEMUIT FH A 52
VEDOHRHOEBEERFT A ENEETHDL EEZLNT,

AV RAZ T VHEMTIIY A A B OBAITEEO b (K39) |, LA, A FRAFZY
VORMLEIZ LD DT ICHINT 2R AN, AV RAZ T X%H 22 0 O
WZiE. A b IA IR OBY RO bz, LEER-> T, BIRENTIERIL. XV AZY 0
HZERT LD THDLEEZEZOLND (K39) , £/o, AV RAZ T VHMUIA L FAZ T &
TXFAZY U EDFHIZENTZ 7 = 7 Z —Hild &2 iLE L CH, NALM-6 fifulcdsir 27 U
VBT TIEMEY XA L SHIBAEIRIC NN R DS RIS o7 (1K 40)
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39 JUFVETTHEMRYA FHAUREIZTHT EM D FAZ D VBEHRY
TXYART U EDHADR

5000+

IFNy [pg/mL]
S 8
8 8

1000+

750+

IL-6 [pg/mL]

500+

IL-10 [pg/mL]

#510

#523
Donor

4000+
o - '_‘
0-

# 529

Ll

#510

# 523
Donor

# 529

Lid

#510

#523
Donor

# 529

IL-2 [pg/mL]

TNF [pg/mL]
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1500+
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1000+

750+

500+
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el

#510 #523 # 529
Donor

#510 # 523 # 529
Donor
#510 #523 #529
Donor

N w/o B with Indo =3 with Dex+Indo

PBMC:s of 3 donors were pre-incubated for 1 hour with a combination of 1x10”7 mol/L indomethacin and 3x10-® mol/L
dexamethasone. The cytokine levels of IL-2, TNF-a, and IL-4 were measured 12 hours after incubation in the presence of

1 ng/mL blinatumomab. IFN-y, IL-10 and IL-6 levels were determined after 24 hours. Cytokine secretion in the supernatant was
measured in duplicates using the CBA system. The bar graphs depict the mean cytokine reduction of single donors; error bars

represent the SEM.

Source: Research Report 103-PCD-0071
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PBMCs from 3 human donors were pre-incubated for 1 hour with 1x107 mol/L indomethacin or indomethacin plus 3x10® mol/L
dexamethasone before blinatumomab (1 ng/mL) and PKH-26-labeled NALM-6 target cell addition. Indomethacin and/or
dexamethasone were present during the blinatumomab incubation time. Controls were incubated in culture medium only.
Specific cell lysis was determined at 0, 4, 8, 12 and 24 hours after blinatumomab was added. Symbols represent the mean of
triplicate measurements. Error bars represent the SEM.

Source: Research Report 103-PCD-0071
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7. BRRUER

TV FYETIE, BITEFIKRTH D, FTHMEDOH DV o —ThEASNTZ 2 DR 5 — A8
KA R AL b 7e . — I Bao CD19 %, 7k THIfRO CD3 ZiEi L35, 7 U
T 7L, AR CDI9RIFNED Y 44 L7 MNHIBAIRAR % 75389 5 72912, CD19 Bk
& T AR & 2 PRI A S 5, ZhuE, MG EME THROSEICHEEE2boTh b, 7
U T~ T IR A0S T IR 215 35 2 & Tl EMEE2 R Lic, 72, Rl
IFAETIZBNT S THKON M ~OEERMELZ 2 S 20, ZORFITH LS Tn
2N, 7 V' TIL, CDI9 MM O S OIREIK E L TR TH Y | ERIREE R
FATEFRIRNFFEEATH

7V F YT, RAKOVNEO & F X &7 B IES AR XX ESE O S ic st LT
& M ETEME 277 L, ECsoffilZ 1~1000 pg/mL (0.018~18 pmol/L) DIEFE#IH CTH -7z, 7'V F
Ve 7IE, o THIfRE & X8R R I EnEE 52 kel VXA LY Ml
BRI 2 52 72 2 & 372 TR 2 VG PR L3 5, IR IR 2 kT 2 MR = M & 7R 3
ECso AN KR ELIEHDONTWND, ZOUEDOERKIEL, =7 =7 & —THIOKEPED RF—IZ &
STRRDZLETHD, o, EEGMIKOTEIC L > TH CDI9DEIENERDLZERHY |
7V 7Y e~ T O BITEIGEHES MR OFER 2 FRBEELHBET 2L 2ZE T2 L. ZOHE
BTV FYE~T OMINFEELRIETTZENELLND (Laszloetal, 2014) ., S 52, MakZ
EATHIIEE R ONT AR b — ZOFFEITKT DR R R D BERH Y IR TSV E
~ 7D ECfEDIETHDEDREZRJFRE 70D L& %2 Hid (Hanahan and Weinberg 2011)

TV IV, THRIC X DRIEWY A A OEAZFEST L, ZOLH7) A b4
TUE BECUTMEAR T O X 5 REFRSER 27559 5 rlRetkE23 & 5 TNF-o, IFN-a, IL-6 XY
IL2NEEND, TV FYETTIZL S THFEIND YA M I A L HHIZ DWW TR EZE 22 832
TOEBYTH S,

(1) —@EThsd, Q) 7V FVETOMBEEERLY bEATHBESNSZ LD, U
A L7 MIRERRIISNE E S, () ERHIROFEICERITKFEL TN D, KT (4)
TXFAZ AT VEA VT MIREE~ORELZ D Z e <RHT 52 LR TE 5,

TV FYESTIE, A M A VIS A T THROBEZFRT 5, £/, THIREE L~
—71—T& % CD69 U} CD25, I NZ Mz 5> T 5 CD2 i N LFA-1 DFRELE L7 S
(Brandl et al, 2007) . MJAGEEMEY VXV ETHDH T T A LABORU EREZFET L, S
FRE: THlLICHE > T—EBE LU GIIAEZFEE L, 1:10 & W5 IEFITERNEERIZEBNTH AL
Thb, 7 AWML =58k (Hoffmann et al, 2005) & fHfFEEZXD L. ZNHDOT—HIZ,
TV FY T I o TEMAL S iz THIREAY CD19 BtEHifa 2 k2« LIRfRS e N2 a4 52 &
ERBETLHEDOTH D,

TV FYEST N THIRISHEST 2 Z LIk Y, BRI OFE T SUIIEFLE TV THEHE
fo EOBERE S T ORBEEF RO THRO e — ) > Z3HEDO T O X 5 2REIK 7238 0 8083 A
UG5, Invitro BRIZBWT, INFILERD 1 >ThHoirz X Lt Mk, 7V FYE~Th
FEMED ICAM-1 TN VCAM-1 OFE 8L B WM L DA b I A oI5 MEiEsE
IR STz, [FERIC, B 7 a—F v >3 —Z2 723 BRIZE W T, pentosan polysulfate (P-&
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L7 F TR E LT PSGL-1 ~DfE &z HE) . X /%427 U (LFA-1 25 L T ICAM-1/2 ~®D
FEEEWE) . KO XU X<7 (VLA4IZHES LT VCAM-1 ~OfE& % [5E) 2k, 7V FY
TN Lo CHFESNAWNEHIE ETo THED o — 1 o 78O T & ORI O35 K 7
OFBLLEH N HE I N,

InvivoiRERCTOT U FYETOFMMEIL. b P THlRAZEL LSS~y A REBHE
TICBIT D PIEEDRICL > TEMTF LN TS, 7Y FYE~T L, 0.5ugkg/ H &V H KA
BIZBWTH, &FIE72 BRI OB HMIRRE Y 2 SED BN S 307 5 O RS HE A
DB 2 A EIZHE U, B2 A ISR S S, o, FfMEEET 7 v IckB N Th,

3 pg/kg/HLL Eo &AM Z A EICIERE LT,

TV P T NRERNEE R T EFRRILRE STV e Te o, FERRIR TO A MRHmIZ AV
%~ AREEHUAR (muS103new) % BH%E L72, muS103new OIRBLZAEEE T T ) Y £~ 7 L [A4%
ThHIENRIN, YTVACBWTHERTL7 Y FYE~v7OREGAL LTHEHUITHD &Il
STz,

b MIEE GRS, A IR TT U Y~ 7 O MmERICE T 522k % Fi
L2k A, BEBIIRDONRNoTo, A XITERFPANMEZ RS RVEMETH L7280, 4
FABROBRIIREN TH DL, —FH, RPN T ) SV~ T ICRERISEEZ G T 28HETH
LF R T—E T, ME, DR OVDERORE Z E Lo A Z A AT DWW TEHE L 7Z
umyaumwﬁ%\mymm@maﬁ%\w&mmnm&ﬁ%) TV~ E 2EENT T
FRAN P G U725, IR O O30 BRI 2 —i@PE o fi K I NS DA ER o BN A3 380 &
2o WP SR K ORI R D BMEFEPR O T DUV TIE, v 7 A Z KB muS103new % VT3
fiti U7z, Irwin ARBR 2V T, muS103new @ 1 mg/kg % §RINEL 5 L 7= 1 Bl CEEE: /i sthiR e FH 2338
HHIL, LPL2RnG, SEEVHELZES L THRBROFTADNRD bRholclzd, &5 &0
BE T2V 2 EAURIE STz, 2 OVEAIE muS103new (2% D2 MEDEAZETH D & 7ML 7=,
T2, TOBRICEM L=, muS103new D 1 O 5 mg/kg/ H % 28 HMFARNE G- L7=ikBr, KOS
MAEE LT 10mgkg/BH% 13 HEKE TG LB 6 b, a3z oV TAREIR THlLE
SNT-FTRLDS muS103new PGB L 72 & T DN BAT T btz T b OFf5R, FERR K
O AR R Ik L muS103new O GITHEEE L2/ EIZ A L iL7eno Tz,

e LT, 7 Uy~ OFET invitro GRAEEE K OVRE O JEEFED & OVin vivo D X F
S FE ST T MTB W TR S I, @ﬁﬁh®k%@m% FEBSOMAE, K OVEFBIMOEERIC
HHhThnHI ENRINT,
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Method of

Type of study Test System administration Testing facility Report Number
Primary pharmacodynamics in vitro
muS103new BiTE Antibody: Nine murine-like and affinity-optimized muS103new BiTE antibodies  In vitro Amgen Inc. DR-RE-103-001
Generation of a Murine-Like were constructed and tested with regard to bispecific binding,
Blinatumomab Surrogate With ~ productivity of BiTE monomer, affinities to mouse CD19 and mouse
Paired Affinities CD3, potency of redirecting stimulated mouse effector T cells against

mouse CD19- transfected CHO cells and amino acid sequence identity

of VL and VH to mouse antibody germline sequences.
Determination of the Relevant T and B lymphocytes in PBMC of mouse, dog, and primate were In vitro Amgen Inc. 103-PCD-0007
Animal Species for labeled with antibodies recognizing the T and B cell-specific markers
Blinatumomab Toxicology CD4 and CD20, respectively. These labeled T and B cell

subpopulations were then analyzed for binding of blinatumomab.

Redirected lysis of B lymphocytes in chimpanzee PBMC was also

studied in a cytotoxicity assay.
Species Cross- Reactivity Study — The cross-reactivity of blinatumomab to PBMC from human and In vitro Amgen Inc. 103PCD-0040
of Blinatumomab to Peripheral =~ African Green Monkey, Marmoset, Squirrel Monkey, rat, and mouse
Mononuclear Cells of Various was determined using flow cytometry. T and B cells in PBMC were
Species labeled by antibodies recognizing T and B cell markers, (CD2, CD4,

CD20). These T and B cell subpopulations were then analyzed for

bound blinatumomab by Alexa 488 labeled anti-His Tag antibody.
Blinatumomab-mediated Cell surface expression of CD19 by the tumor cell lines was determined In vitro Amgen Inc. 103PCD-0061
Redirected Lysis of B Cell by flow cytometry using a specific FITC-conjugated human anti-CD19
Lymphoma Cell Lines antibody. Freshly isolated human PBMCs and target cells were co-

cultivated at an E:T cell ratio of 10:1 with serial dilutions of
blinatumomab for up to 20 hours. T cell-induced cytotoxicity of cell
lymphoma cell lines of different origin (human chronic lymphocytic
leukemia lymphoma [EHEB and MEC-1], mantle cell lymphoma
[GRANTA-519, HBL-2, and NCEB-1], follicular lymphoma [Karpas-
422] and B cell precursor leukemia NALM-6) was evaluated by flow
cytometry.

Footnotes are on the last page of this table.



TV Ve~ T

2.6.3 IRFPEABRIY B R

x1 EEFEROBER (&)

HWEME : TV FYERITRUREBRAE

Type of study

Test System

Method of
administration Testing facility

Report Number

Blinatumomab-Mediated Dose
and Time Dependent Expression
of Granzyme B

Characterization of
Blinatumomab Binding,
Cytotoxicity and Mode of Action

Characterization of
Blinatumomab in Human and
Chimpanzee Test Systems

Impact of Effector- to-Target
Cell Ratio on Blinatumomab-
mediated Redirected Lysis and T
Cell Activation

Granzyme B expression in T cells was determined in a flow cytometry-
based cytotoxicity assay. Human NALM-6 cells and human PBMC
(E:T =10:1) were cocultured with serial dilutions of blinatumomab for
up to 48 hours. Granzyme B positive CD4* and CD8" T cells were
quantified by flow cytometry of permeabilized cells stained for CD4,
CD8 and granzyme B with fluorescent-labeled antibodies.

NALM-6 and Raji cell lines were used to study the cell-binding
properties and to determine the binding affinities of blinatumomab by
flow cytometry.Using the 51chromium release and non-radioactive
FACS-based PKH-26 assays, the cytotoxicity and cytotoxic mode of
action of blinatumomab were evaluated. The cytotoxic action of
blinatumomab was also evaluated by testing the effect of the calcium
chelator EGTA on in vitro cytotoxicity reaction.

The binding of blinatumomab on human and chimpanzee PBMC was
demonstrated by incubation of PBMC with different blinatumomab
concentrations. T and B lymphocytes in PBMC were labeled with
antibodies recognizing the T and B cell-specific markers CD4 and
CD20 and then analyzed for binding of blinatumomab. Bioactivity of
blinatumomab was determined by means of the Calcein Release
cytotoxicity assay. Furthermore, blinatumomab was analyzed for its
potency to deplete autologous B cells from PBMCs of humans and
chimpanzees. Cytokines (IL-2, TNF and IFN-y) were quantified with
commercial ELISA Kkits.

Lysis of CD19- positive tumor cells and up-regulation of T cell
activation markers CD25 and CD69 were determined in flow
cytometry-based cytotoxicity assays.

In vitro Amgen Inc.

In vitro Amgen Inc.

In vitro Amgen Inc.

In vitro Amgen Inc.

103-PCD-0063

103-PCD-0065

103-PCD-0066

103-PCD-0067

Footnotes are on the last page of this table.
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Method of

Type of study Test System administration Testing facility Report Number
Blinatumomab-mediated Cell surface expression of CD19 by the tumor cell lines was determined In vitro Amgen Inc. 103-PCD-0076
Redirected Lysis of Human by flow cytometry and was quantified using a specific PE-conjugated
Pediatric B Cell Acute anti-human CD19 antibody and the Dako QIFIKIT®. Lysis of target
Lymphoblastic Leukemia Cell cells was evaluated by cellular uptake of propidium iodide using flow
Lines cytometry.T cell activation was analyzed by flow cytometry, using

specific antibodies directed against cell surface activation markers. The

concentrations of IL-2, IL-4, IL-6, IL-10, TNF and IFN-y in

supernatants were determined using the BD CBA human Th1/Th2

Cytokine Kit II.
Comparison of the Binding affinities of MT103 to CD3 and CD19, tumor cell lysis by T In vitro Amgen Inc. 103-PCD-0100
Pharmacodynamic Effects of cells and the up-regulation of T cell activation markers (CD69, CD25)
Blinatumomab produced by was assessed by flow cytometry. Analysis of cytokine secretion in the
Lonza and MedImmune supernatants were performed by the CBA Flex set system, respectively.
Comparison of the Tumor cell lysis by T cells and the up-regulation of T cell activation In vitro Amgen Inc. 103-PCD-0094
Pharmacodynamic Effects of markers (CD69, CD25) was assessed by flow cytometry. Analysis of
Blinatumomab and its Murine cytokine secretion in the supernatants were performed by the CBA
Surrogate muS103new Human Th1/Th2 Cytokine Kit IT and by the CBA Flex set system,

respectively.
Blinatumomab-Induced T Cell- HUVEC or HBMEC were cultured under physiologic hydrodynamic In vitro Amgen Inc. R20.001 1
Adhesion to Endothelial Cells flow conditions. Isolated human T cells were added to the system with
and Its Mitigation by Anti- or without blinatumomab, and T cell rolling velocity and T cell
Adhesive Agents adhesion were measured. Expression of cell surface adhesion molecules

on endothelial cells was analyzed by immunohistochemistry.
T Cell Activation by HUVEC were co-incubated with PBMC or T cells and blinatumomab in In vitro Amgen Inc. R20.0012
Blinatumomab Alters Expression the presence or absence of the CD19* NALM-6 cells. Up-regulation of
of Adhesion Molecules on surface expression of endothelial cell adhesion markers ICAM-1 and
Endothelial Cells VCAM-1, T cell activation marker CD69, and TNF receptors I and 11

(TNFRI/IT) on T cells and endothelial cells were analyzed by flow
cytometry. MCP-1 and IL-8 concentrations in cell culture supernatants
were analyzed by flow cytometry.

Footnotes are on the last page of this table.
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Type of study

Test System

Method of
administration

Testing facility Report Number

Anti-Tumor Activity of

NALM-6 Xenograft Model in
Mice

Impact of Delayed Treatment
Initiation on Anti-Tumor
Activity of Blinatumomab in a
Subcutaneous NALM-6
Xenograft Model in Mice

Specificity of Antitumor Activity
of Blinatumomab in a
Subcutaneous NALM-6
Xenograft model in Mice

Anti-tumor Activity of
Blinatumomab in a Disseminated
NALM- 6 Xenograft Model in
Mice

Primary pharmacodynamics in vivo
NOD/SCID mice were inoculated SC with 1x10° NALM-6 cells mixed
Blinatumomab in a Subcutaneous with 1x107 human PBMC.

NOD/SCID mice were inoculated SC with 1x10° NALM-6 cells mixed

with 0.78x107 human PBMC.

NOD/SCID mice were inoculated SC with 1x10° NALM-6 cells mixed

with 8x10° human PBMC.

NOD/SCID mice were inoculated SC with 1x10* NALM-6 cells mixed

wih 1x107 human PBMC.

IV (0.001, 0.01, 103-PCD-0057
0.1, or 1 pg) started
one hour after
NALM-6
inoculation and

was repeated QD

I Germany

for 4 days.

IV (1 pg) 103-PCD-0058
beginning on days

0,4,8and 12

following NALM-6 Germany

inoculation for 5
consecutive days.
IV (1 pg), started
one hour after
NALM-6
inoculation on days
0,1,2,3 and 4 and
was repeated QD
for 4 days.

IV (1, 5,30 pg)
started 5 minutes
after NALM-6
inoculation and
was repeated QD
for 2 days.

103-PCD-0059

103-PCD-0060

I, Germany.
I, Germany.

Footnotes are on the last page of this table.
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Type of study

Test System

Method of
administration

Testing facility

Report Number

Xenograft Model

Mice

Xenograft Model

Mice

Efficacy Evaluation of
Blinatumomab in a Raji

Evaluation of Blunatumomab
Anti-tumor Activity in an
Orthotopic Granta-519 Advanced
Stage Xenograft Tumor Model in

Efficacy Evaluation of
Blinatumomab in an SEMc

Evaluation of the In Vivo Anti-

NOD/SCID mice were inoculated SC with 5x10° Raji cells mixed with

human PBMC.

NOD/SCID mice were inoculated I'V with Granta-519 human mantle

cell lymphoma cells (5x10°) on Day 1. Animals were allocated to

treatment groups on Day 8, based on their LCA serum concentrations. In

vitro activated and expanded human T cells were administered IP.

NOD/SCID mice were inoculated SC with 1x10” SEMc cells mixed

with human PBMC.

NOD/SCID mice were inoculated SC with 1x107 Raji, human Burkitt’s
Tumor Activity of AMG 103 ina lymphoma cells, mixed with or without human PBMC.
RAIJI Tumor Formation Model in

IV QD (13, 67 and
334 pg/kg) for 10
consecutive days
starting one hour
after tumor cell
injection.

IV QD (3, 27 and
267 pg/kg) or by
SC bolus injection
(133 ng/kg) for 26
days, starting on
Day 11.

IV QD (13, 67 and
334 pg/kg) for 10
consecutive days
starting one hour
after tumor cell
injection.

IV (0.5, 5, 50, or
500 pg/kg) QD for
5 consecutive days
starting on the day
of tumor cell
injection

Amgen Inc.

Amgen Inc.

Amgen Inc.

Amgen Inc.

103-PCD-0097

103-PCD-0098

103-PCD-0099

r20JJo026

Footnotes are on the last page of this table.
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Anesthetized Beagle Dog

Type of study Test System Method of Testing facility Report Number
administration
Safety pharmacology
Effects on CNS:
Behavioral — Primary Mouse BALB/cJ IV bolus 103-PCD-0078
observation (Irwin)
Behavioral —Exploratory Mouse BALB/c ICV infusion 103-PCD-0103
Effects on respiratory system:
Whole Body Plethysmography Mouse BALB/cJ IV bolus 103-PCD-0077
— Conscious mouse
Effects on CV and respiratory
system:
CV and Respiratory in Dog Beagle IV bolus 103-PCD-0006

Footnotes are on the last page of this table.
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Report Number

Type of study Test System Method of Testing facility
administration

Pharmacodynamic Drug Interactions

Influence of Dexamethasone and PBMC were preincubated in medium or dexamethasone at different In vitro Amgen Inc.

Indomethacin on Blinatumomab- concentrations for 1 or 14 hours. PKH-26 labeled NALM-6 cells and

mediated Cell Lysis and blinatumumab were added at time point zero. At the indicated time

Cytokine Release points thereafter, supernatants were harvested and frozen at -20 °C for

later cytokine analysis using the human Th1/Th2 Cytometric Bead
Array 1II kit. PI was added to the remaining cells and cytotoxicity was
measured by flow cytometry.

103-PCD-0071

BiTE = bispecific T cell engagers; CHO = Chinese Hamster Ovary; PBMC = peripheral blood mononuclear cell; FITC = fluorescein isothiocyanate; E:T = effector to target cell ratio; FACS =
Fluorescence-activated cell sorter; PKH-26 = fluorescent dye for membrane labeling; EGTA = ethylene glycol tetraacetic acid; IL = Interleukin; TNFo = Tumor Necrosis Factor alpha; IFNy =
Interferon gamma; ELISA = enzyme-linked immunosorbent assay; PE = Phycoerythrin; QIFIKIT = kit intended for the quantitative determination of cell surface antigens by flow cytometry
using indirect immunofluorescence assay; CBA = Cytometric bead array; Th1l = T helper cell type 1; Th2 =T helper cell type 2; HUVEC = Human umbilical vein endothelial cells; HBMEC =
Human brain microvascular endothelial cells; ICAM-1 = Intercellular adhesion molecule-1; VCAM-1 = Vascular cell adhesion molecule-1; IL-8 = Interleukin 8; IV = Intravenous; SC =

subcutaneous; ICV = intracerebro-ventricular; IP = intraperitoneal; QD = once daily; LCA = Lambda light chain immunoglobulins; PI = Propidium iodide
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Toxicology Studies
(Study 103-PCD-
0007)

blinatumomab (MT-103)
to PBMC from various
primate species, dogs
and mice to evaluate
cross-reactivity and
functional activity.

were labeled with antibodies
recognizing the T and B cell
specific markers CD4 and CD?20,
respectively. These labeled T and
B cell subpopulations were then
analyzed for binding of
blinatumomab.

Redirected lysis of B lymphocytes
in chimpanzee PBMC was also
studied in a cytotoxicity assay in
order to verify that the bispecific
binding of blinatumomab to B and
T lymphocytes was of functional
significance.

Type of Study / Title Status Lot Number(s) Test System  Objective Methods Summary of Results
muS103new BiTE Non-GLP  Not applicable In vitro The objective was to Nine murine-like and affinity- GB3 x KH6 was chosen as the
Antibody: Generation  Final - generate an improved optimized muS103new BiTE improved surrogate molecule and
of a Murine-Like Blinatumomab murine surrogate antibodies were constructed and designated as muS103new.
MT103 Surrogate not used. molecule by using rat tested with regard to bispecific muS103new showed specificity
With Paired Affinities derived BiTE antibody. binding, productivity of BiTE for mouse CD19 and mouse CD3
(Study DR-RE-103- The main focus was to monomer, affinities to mouse with an affinity ratio more closely
001) generate binding CD19 and mouse CD3, potency resembling that of blinatumomab
characteristics that were  of redirecting stimulated mouse and mediates redirected cell lysis
more comparable with effector T cells against mouse of CD19 expressing CHO cells.
blinatumomab. The CD19-transfected CHO cellsand ~ The amino acid sequence of
improved murine amino acid sequence identity of muS103new was adapted to
surrogate should be less VL and VH to mouse antibody mouse antibody sequences and
immunogenic in mice. germline sequences. therefore muS103new should be
potentially less immunogenic in
mice than muS103.
Determination of the Non-GLP In vitro The objective was touse ~ Mouse, dog, and primate PBMC The binding of blinatumomab to
Relevant Animal Final Flow flow cytometry to study ~ were prepared and analyzed. T chimpanzee lymphocytes was
Species for MT103 Cytometry the binding of and B lymphocytes in PBMC comparable to that seen with

lymphocytes from humans. B
and T lymphocytes from primates
(cynomolgus monkey, rhesus
monkey and baboon), beagle
dogs and SJL mice did not
detectably bind blinatumomab.
The binding of blinatumomab to
B and T lymphocytes of
chimpanzees was of functional
significance because it resulted in
the potent redirected lysis of B
lymphocytes by endogenous T
lymphocytes in PBMC samples.

GLP = Good Laboratory Practice; BiTE = bispecific T cell engagers; CHO = Chinese Hamster Ovary; PBMC = peripheral blood mononuclear cell
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Type of Study / Title

Species Cross-
Reactivity Study of
MEDI-538 to
Peripheral
Mononuclear Cells in
African Green
Monkey, Marmoset,
Squirrel Monkey,
Mouse and Rat Using
Flow Cytometry
(Study 103-PCD-
0040)

Objective

Methods

Summary of Results

MT103-mediated
Redirected Lysis of B
Cell Lymphoma Cell
Lines

(Study 103-PCD-
0061)

The objective was to
determine the cross-
reactivity of
blinatumomab (MEDI-
538) to PBMC from
human and various
animal species (African
Green Monkey,
Marmoset, Squirrel
Monkey, rat, and
mouse).

The cross-reactivity of
blinatumomab to PBMC from
human and various animal species
(African Green Monkey,
Marmoset, Squirrel Monkey, rat,
and mouse) was determined using
flow cytometry. T and B cells in
PBMC were labeled by antibodies
recognizing T and B cell markers
(CD2, CD4, CD20). These T and
B cell subpopulations were then
analyzed for bound blinatumomab
by Alexa 488 labeled anti-His
Tag antibody.

Blinatumomab bound to human
lymphocytes. However, B- and T
cells from African Green
Monkeys, Marmosets, Squirrel
Monkeys, rats, and mice did not
detectably bind blinatumomab.

Status Lot Number(s) Test System
Non-GLP In vitro
Final Flow
Cytometry
Non-GLP In vitro
Final Flow
Cytometry

The objective was to
evaluate blinatumomab
(MT103)-mediated
redirected lysis of B cell
lymphoma cell lines of
different origin (human
chronic lymphocytic
leukemia lymphoma
[EHEB and MEC-1],
mantle cell lymphoma
[GRANTA-519,

Cell surface expression of CD19
by the tumor cell lines was
determined by flow cytometry
using a specific FITC-conjugated
human anti-CD19 antibody.
Freshly isolated human PBMCs
and target cells were co-cultivated
at an E:T cell ratio of 10:1 with
serial dilutions of blinatumomab
for up to

20 hours. T cell-induced
cytotoxicity was evaluated by
flow cytometry. ECs values of
blinatumomab

Blinatumomab effectively recruits
T cells resulting in lysis of
leukemic cell lines of different
origin.

PBMC = peripheral blood mononuclear cell; GLP = Good Laboratory Practice; FITC = fluorescein isothiocyanate; E:T = effector to target cell ratio; ECso = 50% efficacious concentration
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Dependent Expression
of Granzyme B
(Study 103-PCD-
0063)

dose-dependent
expression of the
cytotoxic protease
granzyme B in human T
cells induced by
blinatumomab (MT103)-
mediated target-effector
cell interactions.

determined in a flow cytometry-
based cytotoxicity assay. Human
NALM-6 cells and human PBMC
(E:T =10:1) were cocultured with
serial dilutions of blinatumomab
for up to 48 hours. Granzyme B
positive CD4* and CD8" T cells
were quantified by flow
cytometry of permeabilized cells
stained for CD4, CD8 and
granzyme B with fluorescent-
labeled antibodies.

Type of Study / Title Status Lot Number(s) Test System  Objective Methods Summary of Results
(Study 103-PCD-0061 HBL-2, and NCEB-1], were determined via nonlinear
continued) follicular lymphoma regression (sigmoidal dose
[Karpas-422] and B cell ~ response) of cytotoxic data.
precursor leukemia
NALM-6) in vitro.
MT103 Mediated Non-GLP _ In vitro The objective was to Blinatumomab-induced granzyme Blinatumomab mediates the time-
Dose and Time Final Cytotoxicity  determine the time- and B expression in T cells was and dose-dependent expression of

granzyme B in CD4" and CD8* T
cells. This expression occurred
slightly faster and at lower
blinatumomab concentrations in
CDS8" than in CD4" T cells. The
results indicate that both T cell
subsets could exert effector
function following blinatumomab
mediated activation.

GLP = Good Laboratory Practice; PBMC = peripheral blood mononuclear cell; E:T = effector to target cell ratio; NALM-6=Human B cell precursor leukemia cell line
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Binding, Cytotoxicity
and Mode of Action
(Study 103-PCD-
0065)

Type of Study / Title Status
In Vitro Non-GLP
Characterization of Final

Lot Number(s

Test System

Objective

Methods

Summary of Results

In vitro
Cytotoxicity
, binding

The objective was to
evaluate the cell-binding
properties of
blinatumomab (MT103),
cytotoxicity and mode of
action of blinatumomab
in NALM-6 and Raji cell
lines.

NALM-6 and Raji cell lines were
used to study the cell-binding
properties and to determine the
binding affinities of
blinatumomab by flow cytometry.
Using the 3!chromium release and
non-radio-active FACS-based
PKH-26 assays, the cytotoxicity
and cytotoxic mode of action of
blinatumomab were evaluated.
The cytotoxic action of
blinatumomab was also evaluated
by testing the effect of the
calcium chelator EGTA on in
vitro cytotoxicity reaction.

Blinatumomab monomer has a
relatively high affinity for CD19
(Kp = 1.49 x 10 M), whereas the
affinity for CD3 is lower
(Kp=2.6x 107 M).
Blinatumomab displays dual
binding specificity for CD3 on T
cells and for CD19 on B cells and
B lymphoma cells. The cytotoxic
activity of blinatumomab against
CD19" NALM-6, Raji and human
peripheral B lymphocytes was
very potent. Half maximal cell
lysis (ECso) was typically
observed at < 1 ng/mL

(<0.02 nM).

The mechanism of
blinatumomab-mediated
redirected lysis is very similar to
that of a normal activation of
specific T cells; however,
blinatumomab-mediated
cytotoxicity no longer required T
cells with a specific T cell
receptor but relied on any primed
CD8-positive T cell for killing.

GLP = Good Laboratory Practice; FACS = Fluorescence-activated cell sorter; PKH-26 = fluorescent dye for membrane labeling; EGTA = ethylene glycol tetraacetic acid; Kp = equilibrium
dissociation constant; ECso = 50% efficacious concentration
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Type of Study / Title Status Lot Number(s) Test System  Objective Methods Summary of Results

In Vitro Non-GLP In vitro The objective was to The binding of blinatumomab on B cell saturation or near saturation
Characterization of Final Cytotoxicity — investigate potential human and chimpanzee PBMC occurred in both species while T
MT103 in Human and / cytokine differences/similarities was demonstrated by incubation cell binding was not saturated in
Chimpanzee Test Release in binding properties and  of PBMC with different either species. Blinatumomab

Systems
(Study 103-PCD-
0066)

biological activity of
blinatumomab (MT103)
in human and
chimpanzee.

blinatumomab concentrations. T
and B lymphocytes in PBMC
were labeled with antibodies
recognizing the T and B cell-
specific markers CD4 and CD20
and then analyzed for binding of
blinatumomab.

Bioactivity of blinatumomab was
determined by means of the
Calcein Release cytotoxicity
assay. Furthermore,
blinatumomab was analyzed for
its potency to deplete autologous
B cells from PBMCs of healthy
humans and chimpanzees.
Cytokines (IL-2, TNF and IFN-y)
released upon T cell activation
into cell culture supernatant were
quantified with commercial
ELISA Kkits.

showed no significant differences
in the specific target cell lysis and
resulting ECso.

The increase in TNFa, IFNy, and
IL-2 induced in response to
blinatumomab stimulation was
also comparable between both
species.

GLP = Good Laboratory Practice; PBMC = peripheral blood mononuclear cell; TNFo = Tumor Necrosis Factor alpha; IFNy = Interferon gamma; IL-2 = Interleukin 2; ELISA = enzyme-linked
immunosorbent assay; ECso = 50% efficacious concentration
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Type of Study / Title

Status

Impact of Effector-to-
Target Cell Ratio on
MT103- mediated
Redirected Lysis and T
Cell Activation

(Study 103-PCD-
0067)

Non-GLP
Final

Test System

Objective

Methods

Summary of Results

Lot Numberi si

MT103-mediated
Redirected Lysis of
Human Pediatric B
Cell Acute
Lymphoblastic
Leukemia Cell Lines
(Study 103-PCD-
0076)

Non-GLP
Final

In vitro Flow
cytometry/
cytotoxicity

The objective was to
evaluate the impact of
the E:T cell ratio on
blinatumomab (MT103)-
mediated redirected lysis
of target cells and T cell
activation.

Blinatumomab-mediated
redirected lysis of CD19-positive
tumor cells and up-regulation of
T cell activation markers CD25
and CD69 were determined in
flow cytometry-based
cytotoxicity assays.

The E:T cell ratio has a significant
impact on BiTE-mediated target
cell lysis and T cell activation. An
E:T cell ratio >1:10 is required to
achieve efficient T cell activation
and eventually tumor cell lysis.

In vitro Flow
cytometry/
cytotoxicity

The objective was to
evaluate blinatumomab
(MT103)-mediated
redirected lysis of
human pediatric
pBcALL cell lines
(KOPN-8, SEMc, MHH-
CALL-3, 380, REH and
NALM-6) in vitro.

Cell surface expression of CD19
by the tumor cell lines was
determined by flow cytometry
and was quantified using a
specific PE-conjugated anti-
human CD19 antibody and the
Dako QIFIKIT®. Blinatumomab-
mediated lysis of target cells was
evaluated by cellular uptake of
propidium iodide using flow
cytometry. ECso of
blinatumomab was determined
via nonlinear regression of
cytotoxic data. T cell activation
contributing to blinatumomab-
mediated cytotoxicity was
analyzed by flow cytometry,
using specific antibodies directed
against cell surface activation
markers. The concentrations of
IL-2, IL-4, IL-6, IL-10, TNF and
IFN-y in supernatants were
determined using the BD CBA
human Th1/Th2 Cytokine Kit II.

Blinatumomab-mediated
redirected lysis of all six CD19-
positive target cells with maximal
specific lysis ranging from 47 to
77%. ECs values were 15 to 462
pg/mL and varied with different
target cell lines. The magnitude of
lysis mediated by blinatumomab
increased with increasing surface
target density, while ECsy values
decreased. In the presence of
target cells, blinatumomab
induced a time- and dose-
dependent activation of CD8" and
CD4" T cells, which was indicated
by the upregulation of the
activation markers CD25 and
CD69. CD8" T cells were
activated at lower ECso values
when compared with CD4" cells.
Blinatumomab induced release of
IL-2, IL-4, IL-6, IL-10, TNF and
IFN-y from activated T cells.

IL = Interleukin; TNFa = Tumor Necrosis Factor alpha; IFNy = Interferon gamma; ELISA = enzyme-linked immunosorbent assay; GLP = Good Laboratory Practice; E: T = effector to target cell
ration; pBcALL = Precursor-B cell acute lymphoblastic leukemia; PE = Phycoerythrin; ECso = 50% efficacious concentration; QIFIKIT = kit intended for the quantitative determination of cell
surface antigens by flow cytometry using indirect immunofluorescence assay; CBA = Cytometric bead array; Thl = T helper cell type 1; Th2 = T helper cell type 2; NALM-6=Human B cell

precursor leukemia cell line
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Methods

Summary of Results

Blinatumomab- and
muS103new-directed tumor cell

K2 MHERMFITHHER - Invitro HER (i E)
BERWE: T FYEXITRUKEREA
Type of Study / Title Status Lot Number(s) Test System  Objective
Comparison of the Non-GLP d In vitro The objective was to
Pharmacodynamic Final Flow compare the human-
Effects of MT103 and cytometry reactive CD19/CD3-

its Murine Surrogate
muS103new In Vitro
(Study 103-PCD-0094)

bispecific single chain
antibody construct
blinatumomab with its
mouse-reactive surrogate
molecule muS103new
with respect to in vitro
potency, in vitro T cell
activation and in vitro
cytokine release.

lysis by CD3" T cells and the up-
regulation of T cell activation
markers (CD69, CD25) was
assessed. Cell lysis and T cell
activation markers were analyzed
by flow cytometry. Analysis of
cytokine secretion in the
supernatants of co-cultures
containing either blinatumomab
or muS103new with CD19* B
cells and CD3" T cells were
performed by the CBA Human
Th1/Th2 Cytokine Kit II and by
the CBA Flex set system,
respectively.

Blinatumomab and muS103new
were shown to mediate, in a dose-
dependent manner, redirected lysis
of CD19 expressing cells in the
presence of human and murine T
cells, respectively. Both BiTE
molecules induced a dose-
dependent up-regulation of CD69
and CD25 on T cells. No lysis or
up-regulation of T cell activation
markers was observed in the
presence of CD19-negative cells.
Blinatumomab and muS103new
induced a similar pattern of
cytokine release, with the
exception that for some murine
cytokines such as IFN-y, IL-10
and IL-2 the levels were 2- to 3-
fold higher than for their human
counterparts.

GLP = Good Laboratory Practice; CBA = Cytometric bead array; Th1 = T helper cell type 1; Th2 = T helper cell type 2; IFN-y = Interferon gamma; IL = Interleukin;

BiTE = bispecific T cell engagers
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Type of Study / Title Status Lot Number(s) Test System  Objective Methods Summary of Results
AMG 103-Induced Non-GLP In vitro Flow  The objective was to HUVEC or HBMEC were The in vitro flow chamber system
T Cell-Adhesion to Final cytometry establish an in vitro flow  cultured under physiologic mimicked blinatumomab-induced

Endothelial Cells and
Its Mitigation by Anti-
Adhesive Agents
(Study R20gM0011)

chamber system that
mimics blinatumomab
(AMG 103)-induced

T cell-interactions with
endothelial cells under
physiologic
hydrodynamic flow
conditions. Furthermore,
agents with potential
anti-adhesive properties
were tested for their
ability to interfere with
(i.e., reverse) these
blinatumomab-induced
T cell-interactions with
endothelial cells.

hydrodynamic flow conditions.
Isolated human T cells were
added to the system with or
without blinatumomab, and

T cell-rolling velocity and T cell-
adhesion were measured.
Expression of cell surface
adhesion molecules on
endothelial cells was analyzed by
immunohistochemistry. Various
agents with potential anti-
adhesive properties were further
added to the flow system to test
their ability to interfere with (i.e.,
reverse) blinatumomab-induced
effects on T cell-rolling velocity,
T cell-adhesion and endothelial
activation.

effects during T cell-redistribution
in patients. P-selectin / PSGL-1,
ICAM-1/LFA-1, and VCAM-1/
VLA-4 were identified to play an
important role in blinatumomab-
induced T cell-interactions with
endothelial cells. Agents which
interfere with these adhesion
molecules on T cells or endothelial
cells reversed blinatumomab-
induced effects on T cell-rolling
velocity and adhesion upon
endothelial cells, and on
endothelial activation.

GLP = Good Laboratory Practice; HUVEC = Human umbilical vein endothelial cells; HBMEC = Human brain microvascular endothelial cells, PSGL-1= P-Selectin Glycoprotein Ligand-1,
LFA-1= Lymphocyte Function Associated Antigen-1, VCAM-1= Vascular Cell Adhesion Molecule-1, VLA-4=Very Late Antigen-4
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Adhesion Molecules
on Endothelial Cells
(Study R20[fJ0012)

blinatumomab (AMG
103)-induced T cell
activation, on
endothelial cells in vitro
co-cultures comprising
endothelial cells,
PBMC/T cells, and
blinatumomab in the
presence and absence of
CD19" target cells.

Type of Study / Title Status Lot Number(s) Test System  Objective Methods Summary of Results

T Cell Activation by Non-GLP In vitro The objective was to HUVEC were co-incubated with ~ Blinatumomab induced an up-
AMG 103 Alters Final Flow investigate the effect of =~ PBMC or T cells and regulation of ICAM-1 and
Expression of cytometry TNF, released upon blinatumomab in the presence or  secretion of MCP-1 by endothelial

absence of the CD19" NALM-6
cells. Up-regulation of surface
expression of endothelial cell
adhesion markers ICAM-1 and
VCAM-1, T cell activation
marker CD69, and TNF
receptors I and II (TNFR) on T
cells and endothelial cells was
analyzed by flow cytometry.
MCP-1 and IL-8 concentrations
in cell culture supernatants were
analyzed by flow cytometry.
Etanercept, as well as
neutralizing antibodies directed
against TNF receptors, were
used to investigate the effect of
TNF on endothelial cells.

cells in the presence of CD19"
target cells. This effect was
mediated by TNF released upon
blinatumomab-induced T cell
activation by TNFRI activation
and was sensitive to etanercept
blockage. A slight blinatumomab-
dependent up-regulation of ICAM-
1 was also observed in the absence
of target cells, but was less
pronounced and occurred at much
higher blinatumomab
concentrations.

GLP = Good Laboratory Practice; TNF = Tumor necrosis factor; PBMC = Peripheral blood mononuclear cell(s); HUVEC = Human umbilical vein endothelial cells; ICAM-1 = Intercellular
adhesion molecule-1; VCAM-1 = Vascular cell adhesion molecule-1; IL-8 = Interleukin 8, MCP-1=Monocyte Chemotactic Protein-1; NALM-6=Human B cell precursor leukemia cell line
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Study Title

Status Lot Number

Anti-Tumor Activity of
MTI103 ina
Subcutaneous NALM-
6 Xenograft Model in
NOD/SCID Mice:
Dose-Finding Study
(Study 103-PCD-0057)

Non-GLP
Final

Impact of Delayed
Treatment Initiation on
Anti-Tumor Activity of
MTI103 ina
Subcutaneous NALM-
6 Xenograft Model in
NOD/SCID Mice
(Study 103-PCD-0058)

Norr [

Final

Species Objective Methods Summary of Results
NOD/SCID  The objective was to ~ Mice were inoculated SC with 1x10° IV treatment of blinatumomab
Mouse determine an NALM-6 cells with 1x107 PBMC from at 0.01 and 0.001 pg/injection
Female efficacious dose of healthy human donors. IV treatment with  had no inhibitory effect on SC
(n=4/gp) blinatumomab blinatumomab (0.001, 0.01, 0.1, or NALM-6 tumor growth. IV
(MT103)ina 1 pg/injection) or the vehicle (PBS) treatment of blinatumomab at
subcutaneous B started one hour after NALM-6 0.1 and 1 pg/injection induced
lymphoma model inoculation and was repeated QD for 4 complete inhibition of SC
(NALM-6). days. Tumors were measured 2x/week NALM-6 tumor growth.
and tumor volumes calculated as a
correlate for efficacy.
NOD/SCID  The objective was to ~ Mice were inoculated SC with 1x103 IV treatment of blinatumomab
Mouse determine the optimal NALM-6 cells in the absence or presence at a dose of 1 pg/injection for
Female time point to of PBMC from healthy donors. 5 days starting one hour post
(n=8/gp) beginning the Blinatumomab (1 pg) or a PBS vehicle inoculation of NALM-6 cells
treatment of control were administered via the tail induced complete inhibition
blinatumomab vein beginning on days 0, 4, 8§ and 12 of NALM-6 tumor growth.
(MT103)ina following NALM-6 inoculation for Later starting points of

subcutaneous B
lymphoma model
(NALM-6).

4 consecutive days. Tumors were
measured 2x/week and tumor volumes
calculated as a correlate for efficacy.

blinatumomab treatment
retarded the tumor growth
remarkable but did not inhibit
the tumor growth completely.
The inhibitory effect of the
treatment of blinatumomab
was time dependent.

GLP = Good Laboratory Practice; gp = group; SC = subcutaneously; PBMC = Peripheral blood mononuclear cell; IV = intravenous; PBS = phosphate buffered saline; QD = once daily;
NALM-6=Human B cell precursor leukemia cell line
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Dose-Finding Study
(Study 103-PCD-0060)

intravenous B
lymphoma model
(NALM-6).

NALM-6 inoculation and was repeated
QD for 2 days. Tumors were measured
2x/week and tumor volumes calculated
as a correlate for efficacy.

&3 HAZEEMFTHHER - InvivoFHER ()
BERYEJVFVETT

Study Title Status Lot Number Species Objective Methods Summary of Results
Specificity of Non-GLP NOD/SCID  The objective was to ~ Mice were inoculated SC with 1x10° Intravenous treatment of
Antitumor Activity of  Final Mouse investigate the NALM-6 cells with 8x10° PBMC from blinatumomab at a dose range
MT103 and MT102 in Female specificity of healthy donors. Blinatumomab (1 pg), of 1 pg/injection for 5
a Subcutaneous (n=9-10/gp)  blinatumomab MT102 (1 pg), or a PBS vehicle control ~ consecutive days starting one
NALM-6 Xenograft (MT103)ina started one hour after NALM-6 hour post inoculation of
Model in NOD/SCID subcutaneous B inoculation on days 0, 1, 2, 3 and 4 and NALM-6 tumor cells inhibited
Mice lymphoma model was repeated QD for 4 days. Tumors the growth of NALM-6
(Study 103-PCD-0059) (NALM-6). were measured 2x/week and tumor tumors completely.

volumes calculated as a correlate for

efficacy.
Anti-tumor Activity of  Non-GLP _ NOD/SCID  The objective was to ~ Mice were inoculated SC with 1x10* IV treatment of blinatumomab
MTI103 ina Final Mouse determine an NALMS-6 cells with 1x107 PBMC from at a dose range of 1 -30 ug
Disseminated NALM- Female efficacious dose of healthy human donors. IV treatment with ~ administered for 3 days
6 Xenograft Model in (n=8/gp) blinatumomab blinatumomab (1, 5, 30 pg) or the starting five minutes post
NOD/SCID Mice: (MT103) in an vehicle (PBS) started 5 minutes after inoculation of NALM-6 tumor

cells did not provide 100%
protection against Nalm-6
tumor growth. Blinatumomab
treatment led to retardation of
the Nalm-6 tumor growth. The
effect was dose independent.

GLP = Good Laboratory Practice; gp = group; SC = subcutaneously; PBMC = Peripheral blood mononuclear cell; MT102 = BiTE antibody; CD3-binding single-chain Fv that recognizes
EpCAM; PBS = phosphate buffered saline; QD = once daily; IV = intravenous; NALM-6=Human B cell precursor leukemia cell line
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(Study 103-PCD-0097)

Evaluation of

AMG 103 Anti-tumor
Activity in an
Orthotopic Granta-519
Advanced Stage
Xenograft Tumor
Model in NOD/SCID
Mice

(Study 103-PCD-0098)

103) following
repeated IV bolus
injection for 10
consecutive days to a
xenograft
NOD/SCID mouse
model bearing human
Raji tumors.

days with vehicle control or
blinatumomab (0.013, 0.067 and 0.334
mg/kg) starting one hour after tumor cell
injection. Animals were monitored for
clinical signs and body weight, and
tumor volume was measured 3x/week.
Necropsy and macroscopic examinations
were conducted.

&3 HAZEEMFTHHER - InvivoFHER ()
BERYEJVFVETT
Study Title Status Lot Number Species Objective Methods Summary of Results
Efficacy Evaluation of = Non-GLP NOD/SCID  The objective wasto ~ Mice were inoculated SC with 5x10° Administration of
AMG 103 BiTE Final Mouse evaluate the anti- Raji cells with PBMC at an E:T of 1:2, blinatumomab at dose levels
Antibody in a Raji Female tumor activity of except vehicle control animals. Mice 0f 0.013, 0.067 and 0.334
Xenograft Model (n=5-10/gp)  blinatumomab (AMG  were treated IV QD for 10 consecutive mg/kg/admin completely

prevented tumor formation in
4/10, 3/10 and 9/10 animals,
respectively.

Non-GLP ||l ~ob/scip

Final Mouse
Female
(n=5-10/gp)

The objective was to
evaluate the anti-
tumor activity of
blinatumomab (AMG
103) in an orthotopic
mantle cell
lymphoma xenograft
model, Granta-519.

Granta-519 human mantle cell
lymphoma cells (5x10%) were injected TV
into the lateral tail vein of mice on Day
1. For the evaluation of the anti-tumor
activity of blinatumomab, animals were
allocated to treatment groups on Day 8,
based on their LCA serum
concentrations. In vitro activated and
expanded human T cells were injected
into the peritoneal cavity of all animals
of Groups 2 - 6 on Day 8. Group 1,
which did not receive human CD3" T
cells, served as a control to monitor the
impact of human T cells on tumor
growth. Animals were treated QD for
26 days by IV bolus injection (Groups 1
- 5) or by SC bolus injection (Group 6)
with blinatumomab, starting on Day 11.
Animals were monitored for clinical
signs and changes in body weight
throughout the study.

Blinatumomab had a high
anti-tumor activity in an
orthotopic Granta-519 model,
resulting in a significantly
prolonged survival following
blinatumomab treatment at all
dose levels and routes of
administration tested
compared to control groups.

PBS = phosphate buffered saline; QD = once daily; GLP = Good Laboratory Practice; gp = group; SC = subcutaneously; PBMC = Peripheral blood mononuclear cell; E:T = effector to target cell
ratio; NALM-6=Human B cell precursor leukemia cell line; IV = intravenous or intravenously; LCA = Lambda light chain immunoglobulins
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Study Title Status Lot Number Species Objective Methods Summary of Results
Efficacy Evaluation of = Non-GLP NOD/SCID  The objective wasto ~ Mice were inoculated SC with 1x107 Treatment of SEMc tumor
AMG 103 BiTE Final Mouse evaluate the anti- SEMc cells with PBMC at an effectorto  cell-injected NOD/SCID mice
Antibody in an SEMc Female tumor activity of target cell ratio of 1:2, except vehicle with blinatumomab resulted in
Xenograft Model (n=5-10/gp)  blinatumomab (AMG control animals. Mice were treated IV a statistically significant delay

(Study 103-PCD-0099)

AMG 103
Pharmacology Report:
Evaluation of the In
Vivo Anti- Tumor
Activity of AMG 103
in a RAJI Tumor
Formation Model in
NOD/SCID Mice after
Intravenous Bolus
Administration

(Study R20[JJ0026)

103) following a
repeated IV delivery
for 10 consecutive
days in a xenograft
NOD/SCID mouse
model bearing human
SEMc tumors.

QD for 10 consecutive days with vehicle
control or blinatumomab (0.013, 0.067
and 0.334 mg/kg) starting one hour after
tumor cell injection. During the
experiment animals were monitored for
clinical signs and body weight. Tumor
volume was measured 2 to 3x/week.

of tumor formation at all dose
levels tested.

Non-GLP |l ~ob/scip

Final Mouse
Female

(n=5-8/gp)

The objective was to
evaluate the anti-
tumor activity of
blinatumomab
(AMG 103) in a Raji
(human Burkitt’s
lymphoma) tumor
formation model in
NOD/SCID mice.

Mice were inoculated SC with

1x10° Raji, human Burkitt’s lymphoma
cells, mixed with or without human
PBMC at an E:T cell ratio of 5:1. On the
day of tumor cell injection, animals were
administered Vehicle (with or without
PBMC) or blinatumomab (0.0005, 0.005,
0.05, or 0.5 mg/kg) IV QD for 5
consecutive days. Tumor volume was
measured 3x/week. Study was
terminated on day 29 and tumors were
explanted and weighed post mortem.

Blinatumomab at 0.5, 0.05,
0.005 and 0.0005 mg/kg
resulted in a dose-dependent
growth delay or complete
inhibition of SC Raji tumor
formation in NOD/SCID
mice. A 5 day treatment
period was sufficient to
significantly delay the
formation of Raji tumors even
at 0.0005 mg/kg, the lowest
dose level tested in this study.

GLP = Good Laboratory Practice; gp = group; IV = intravenous or intravenously; SC = subcutaneously; PBMC = Peripheral blood mononuclear cell; QD = once daily; SEMc = Serous Effusion
Mononuclear cell; E:T = effector to target cell ratio
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Organ System Species/ Method of Doses IS\IeX and Noteworthy Findi gLP i Study
Evaluated Strain (method) Administration (mg/kg)? O- bet oteworthy Findings OmpH- Number
Group ance
CNS Mouse/ BALB/cJ IV bolus daily for ~ Saline: 0; 6M 0.2 and 5 mg/kg: no neurobehavioral effects GLP 103-PCD-
(Irwin) 5 days Vehicle: 0; 1 mg/kg: sedative/myorelaxant effects 0078
(muS103new and muS103new: (decreased activity and reactivity, piloerection
controls) or 0.2,1,and 5 and motor signs) beginning on the third day of
Midazolam: 30 treatment in 1 mouse, suggesting possible
single dose inter-individual difference in sensitivity.
(Midazolam)

Respiratory system  Mouse/ BALB/cJ  Single IV bolus muS103new: 0, 8M Up to 5 mg/kg: no significant effects. GLP 103-PCD-
(whole body (muS103new) or 0.2,1,and 5 0077
plethys- single Theophylline:
mography) p.o.(theophylline) 50

CNS Mouse/BALB/c ICV infusion, muS103new: 0, 10M Up to 0.978 mg/kg: no effect on behavior, and  Non-GLP  103-PCD-
(behavior) continuous for 7 0.042, and no evidence of physiological changes or 0103

days minimum 0.978 neurotoxicity.

CV and repiratory Dog/ Beagle IV slow bolus dose MT103: 0, 1.7, 5SF Up to 17 pg/kg: no significant changes. GLP 103-PCD-

system (under escalation 8.5, and 0006
anesthetized) 17 ng/kg

2 Unless noted otherwise.

CNS = central nervous system; CV = cardiovascular; GLP = Good Laboratory Practice; M = male; F = female; CV = intracerebro-ventricular; IV = intravenous; p.o.=oral
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Study Title

Influence of
Dexamethasone and
Indomethacin on MT103-
mediated Cell Lysis and
Cytokine Release

(Study 103-PCD-0071)

Type of

Study /

Status Lot Number(s) Test System  Objective Methods Summary of Results

Non-GLP In vitro The objective was to PBMC were prepared from Cytokine levels in patients can

Final examine the influence leukocyte filters received from  be reduced by dexamethasone
of dexamethasone and  local blood banks and while preserving the full

indomethacin pre-
treatment on
blinatumomab
(MT103)-dependent
cell lysis and the
cytokine levels
resulting from BiTE-
mediated T cell
activation.

preincubated in medium or
dexamethasone at different
concentrations for 1 or 14
hours.

PKH-26 labeled NALM-6 cells
and blinatumumab were added
at time point zero. At the

indicated time points thereafter,
supernatants were harvested and

frozen at -20°C for later
cytokine analysis using the
human Th1/Th2 Cytometric

Bead Array 1II kit. PI was added

to the remaining cells and
cytotoxicity was measured
using a FACS Calibur flow
cytometer.

cytotoxic potency of
blinatumomab.

GLP = Good Laboratory Practice; BiTE = bispecific T cell engager; PKH-26 = Fluorescent dye for membrane labeling; NALM-6=Human B cell precursor leukemia cellline; Th1/Th2 = T helper
1/T helper 2; PI = Propidium iodide; FACS = Fluorescence-activated cell sorter





