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ABSTRACT

CD30 (also known as Ki-1), a member of the TNF-receptor superfammily, is normally expressed at low levels on activated
hympkocytesand s boen implated i ol deathand T-col proferaton. CD30 s highly expressed i Hodgkins diease,
(HD) and i Anap Callympharma (ALCL). ibodies as well as anti-CD30 based bi-specific
antibodie d conjugat 30 s a therapeutic target in
eocinicatand clea studis. u..mumned e e met Jith it success and a lack o engagement of mmure
effector cells may be one of the m: . Al mong the most dlinically
afocie through the rocpting of hest efoctr funcions 1o omr cell, they pose s\gnmcan( manacuing challonges.
Similarly, toxin- and radio-conjugates require complicated manufacture and handiin advances in antibody
enginesring have o i e davelcomort of akd” antbcdies withgrealy enhanced ocr non through mutagenesis
at the Fe-receplor binding inerface. Thi h has been applied 10 a h d antibody specific for CD30 to produce
an antibody with enhanced potency and efficacy coupled with the ease of manufacture and handiing of a traditional IgG
antibody. The murine:human chimeric antibody CAC10 was humanized using the novel method of human string content
optimization. The humanized antibody (RAC10) has an affinity for antigen 4-fold higher than that of the corresponding
chimeric antibody. The humanized variable domain was then combined with a modified Fc region and exhibited an
‘approximately 20 fold increase in affinity for the FcyRIIIA receptor resulting in the therapeutic lead XmA2513. Expression
levels from a stable cel-ine were close 1o 1 gmiL in preliminary development. The cytotoxic activity of XmAb2513 was
measured by Antibody Dependent Cell-mediated Cytotoxicity (ADCC) assay. ADCC assays used PBMC's isolated from
peripheral bood as effctor ool and thehuman Hodgki's callne L540 which exprosses fgh evls of CD30 25 te target
ratio of 25:1 easured by release of LDH or cell counting. The activity of XmAb2513

CD30 is a lymphoma tumor marker

CD30 (Ki-1): =
~ Member of the TNF receptor super family (TNFRSF8)
~ Integral membrane protein (120 kd)
~ Soluble (SCD30, 85 kd) produced by TACE cleavage
~ Lacks a Death Domain
Function:
~ Posttive regulator of apoptosis (cell death) . e
~ Limits proliferation of autoreactive CD8+ T-cels.
CD30 Expression is activation dependent:
Viral infected lymphocytes (EBV, HTLVI/I)
Variable proportion (3-31%) of circulating T cells may be CD30+, primarily
CDB Thymus medulary tissue
~ Parafolicular areas of LN
Eosinophils
Neoplasms <
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Hodgkin's and Reed-Sternberg cells of classic Hodgkin's disease e
Anaplastic Large Cell LymphomaCutaneous T cell

- Mediastinal B cell tumors

~ Embryonal Cell Carcinoma, mesothelioma

Humanized with an increase in affinity

Vy, 27 mutations
V., 15 mutations

Murine = mAC10
Chimeric = cAC10
Humanized = xAC10 ©0 Humanized template
O Increased HSC
O Increased affiity

Human String Content
Vy; = 0.84%, V, = 0.93%

4x increase in antigen binding affinity
Measured by competitive AlphaScreen assay
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Increased FcyRllla binding affinity

Binding to the Fe/RIlla receptor expressed on NK
) cells mediates ADCC. The relative binding e
affiniies of XmAB™2513 and a chimeric IgG1 antibody .n
with the humanized hAC10 variable domain were
determined in a compeitive binding assay. Briefly, each
antibody was added at the indicated concentrations to
an AlphaScreen™ binding assay in which a biotinylated £
1gG1 antibody bound to streptavidin donor beads reacts <
with an FeRIila-GST fusion bound to acceptor beads to £
generate a chemiluminescent signal. Competiion for this £
antibody receptor interaction decreases the signal
proportionately.
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High evel of cytotocty and sass of anacure and handiing. The promising results reported i clearly warrant ot
further investigation. Vi HSC Comparison

XmAb™2513 mediates enhanced ADCC ADCC is enhanced at all E:T ratios
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XmAb™2513 is anti-proliferative creased FcR-mediated antiproliferation
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5 e S o ECRINSSTIECHdlines B Acentrelibotiedlines) A/l Antibody dependent cell-mediated cytotoxicity was measured by both lactate dehydrogenase (LDH) release and cell counting Effector function competence willvary between patients and it has been reported that sffector function is reduced in
& Karmas2 or Le4) cells were grown for 4 days it the o abserve an anti-proliferative effect n vitro, many antibodies require crosslinking, usually accomplished by a secondary (Guava). Human PBMC effector cells were purified from a leukopack using a ficoll gradient. L540 Hodgkin's lymphoma target some Hodgkin's patients. ADCC was therefore tested over  range of effector (o target cell ratios using the cell sorting
=i o e i iy e o S A0 antibody. It has been proposed that corresponding n vivo effects for these antibodies may be dependent on Fc receptor cells were seeded into 96-well plates at 10,000 (LDH) or 15,000 (Sorting) cells/well and opsonized using antibody at the indicated assay.
e o o e EoHICH i Vi) mediated crosslinking (Shan et al, Wahi et al). Due to ts hig plors, XmAb2513 may Effector cels were added at 25x E:T and the plate incubated at 37°C for 4 hrs prior 0 assay. For LDH, data were

normalized to maximal (Triton X100 lysis of target cells alone) and minimal (PBMCs alone) lysis. Reported cytotoxicity was

higher anti-proliferative effects in vivo. To measure FogRIlla mediated antibody crosslinking: Karpas299 cells were grown with
derived from LDH data.
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(U TN 100 ng/mi of anti-CD30 and varying concentrations of eigher BSA or FgRIlla-GST with goat anti-GST antibody 1o cross link.

measured using an ATP dependent luminescence assay.

Summary/Conclusions

‘The XmAb™2513 engineered antibody has been shown to have enhanced potency and efficacy as compared to IgG1
antibodies. This was observed both in ADCC assays as well as in antiproliferation assays where the antibody
osslinkingrequied foran antprolferative cffect was mediated by Fo receptr inding. Pubished resull from lncal

XmAb™2513 mediates ADCC on low
CD30 expressing cell lines

Preclinical Pharmacology

PK in cynomolgous monkeys

High yield production

Enhancing product titer in a
shakeflask by optimizing feeds

XmAb2513 Production
in Bioreactors
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