A novel high avidity anti-CD20 with markedly increased cytotoxicity shows no systemic toxicity
iIn the cynomolgus monkey at a dose 100-fold above the anticipated therapeutic dose. INNEXUS
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Fig. 1. Binding kinetic analysis by SPR and cognate antigen binding Fig. 5. Apoptosis-induction by DXL625 requires lipid-rafts Fig 8. Effect of DXL625 treatment on absolute lymphocyte counts
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Previous work has shown that conjugation of an autophilic DXL peptide to an IgG antibody enhances binding avidity without / O -MBCD g |
affecting the epitope binding site or affinity. These studies have shown that DXL modification of the anti-CD20 i / . E a [ +MBCD g ) | ;i?y I -
human-mouse chimeric aptibody results in increased antibody dependent CeIIl_JI.ar cytojcoxicity (Ramos .Ce.||) and complement . \ =100 RU 2. 00 _,---*"""—----‘ & DxLE2S < 2 I % A /*ﬁ —
dependent cytoxicity (peripheral blood lymphocytes) as compared to unmodified antibody. Mechanistically, upon antigen 3 / ~N ——250 RU £ #,..--* o P E Ra=g
binding, the autophilic DXL loop self-associates resulting in antibody aggregation on the target. The resultant increased éﬁmu * 1000 RU 8 ,,*' o e S <
cytotoxicity holds the promise of more complete kill of target pathological cells even in the presence of sparse antigen 2 / gm_ P — % 201 : i :
expression. This study was undertaken to identify whether the superior activity of the modified anti-CD20 human-mouse Emn 1 - E f’ ol |£n 2t B * e e e e e e
chimeric antibody exposes unexpected adverse activity that may not have been seen with the less cytotoxic unmodified w00 1t s L . g = - ] (e < 10 Lymphocyte count in cells per microliter in each dose group based on Advia 120/2120 cell counting.
antibody. The DXL modified anti-CD20, DXL625, was administered as a single infusion to cynomolgus monkeys at doses of |*: b o . . . . - CD20 monomer Baseline data per group presented as mean +/- SD for both timepoints. Line graph connects mean
1, 10, 30, or 100 mg/kg. The lowest dose was selected based on estimates of maximal single dose activity from in vitro 0.0 o 100 o 200 300 400 value per dose group per timepoint. (N=4 per group)
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studies. Animals were observed daily for 71 days. Blood samples for clinical laboratories, including clinical chemistry, | Time (seconds) Antibody Gonsentration (kg/mi) Non-reducing Reducing " Vehicle DXL625
hematology and coagulation parameters, were obtained on Days 0, 8 and 71. Samples for drug levels and to detect ituxan oRLo Fig 9. Effect of DXL625 treatment on CD20+ B- lymphocyte counts
antidrug antibodies were obtained multiple times on Day 1 and on Days 3, 8, 15, 22, 29, 36, 43, 50, 57, 64 and 71. A. Gradient isolation of cholesterol-enriched fractions of Ramos cell membranes and duplexed WB staining for S TP
Lymphocyte subset counts, including B cells, were obtained at the same timepoints. Necropsy was performed at Day 71. A: The association, saturation, and dissociation profiles of DXL625 and Rituxan were tested by SPR. The CD20 and flotillin-2 illustrated that DXL625 treatment resulted in oligomerization of CD20 which did not . P
The lowest dose was confirmed to result in complete depletion of B cells with recovery after 50 days. There were no drug- coating density of CD20 peptide to the sensor chip was varied (100, 250, 1000 RU) whereas the analyte completely reduce by addition of DTT. DSS (disuccinimyl suberate) chemical crosslinking served as positive % !

: : . . , i ' : concentration (antibody) remained constant. The binding profiles for DXL625 and Rituxan were similar at the control for covalent interassociation. Rituxan treatment did not result in similar findings. 3
oI ElosEie kiee de!eterlous Szl obsgrvatlons. e HiEE MY CRUE effgct on hon B Ce.” Iymphocyte Subpopullatlonsl. Pgak lowest CD20 coating density, whereas higher densities revealed the typical features of autophilic antibodies B. Pretreatment of Ramos cells with methyl b-cyclodextran resulted in an abrogation of DXL625 induced ;
drug levels were linearly dose proportional. Drug clearance followed first order kinetics typical of therapeutic antibodies. . : L _ &
: ; , _ , , ) s (non-saturable binding and prolonged dissociation). apoptosis
Thus, while monkey antidrug antibodies to the human-mouse chimeric antibody were seen as expected, the modification '
had NO |mpaCt on drug Clearance Th'S StUdy demOHStrateS that the InCI’eased target aCt|V|ty and CytOtOX|C|ty Of DXL-mOdIerd B F|Ourescent|y labled DXL625 or Rituxan was incubated with human PBLs and the resultant MF| detected ] ] o
anti-CD20 does not affect safety even at doses 100-fold that which is maximally effective. Further, antidrug antibodies did by FACS within the lymphocyte gate was determined. The binding maximum observed with DXL625 was Fig. 6. DXL625 retains Fc-dependent potency as seen by CDC and ADCC killing -
not result in antibody aggregation or alter antibody clearance notwithstanding the addition of the DXL peptide. In summary, ~5.4-fold higher than that observed for Rituxan. A 5 o ORI oGO | som s —iongoueg < i0mg g
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g)r)é:gggip;téde conjugated anti-CD20 DXL625 retains the impressive safety historically seen with therapeutic anti-CD20 o Change in B-Lymphocyte count (CD20+) among all lymphocytes (CD45+) at each timepoint
| Fig. 2. DXL625 is a more effective killer of Ramos Cells than Rituxan _w — . o measured  against  mean  of  two  pre-dose  percentages  (N=4/group).
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A B S w 3 Ritean *E 3 Ritvean Fig 10. Effect of DXL625 treatment on CD19+ B- lymphocyte counts
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Characterization of DXL625 & 04 H 041 s S 8
The constituent species comprizing DXL625 was determined by LC-ESI/MS (Waters Corp, Milford, MA). Antibody samples E 0.2 E 0.2 rocc - . - - -
were diIutgd to 25mM gmmo_nium bicarbgnate in 5% ACN and chromatograph.y was performed by MassPREP Z 00 - - . - < 0.0 - - - - 3 Vehicle A. Complement dependent killing of Ramos cntelbrghe) | Himgliinly  lmgiNy SedmDNsNy MmO -t
microdesalting column in-line with LCT premire (Waters). Neutral mass was determined by MAXENT software and the 1 5 10 25 1 7 10 25 2 p<0.001 o DXL o cells by DXL625 or Rituxan is similar. B. _ _ _
proportions of each species were determined. Antibody Concentration (ug/mL) Antibody Concentration (ug/mL) § 10| [ T Similarly, both DXL625 and Rituxan treatment Change in B-Lymphocyte count (CD19+) among all lymphocytes (CD45+) at each timepoint
e p<0.001 ’ . . measured against mean of two pre-dose percentages (N=4/group).
: s _ : - g iy of human PBLs results in depletion of CD19+
Measurement of Antibody Association with CD20 Peptidomimetic : A. DXL625 displays significantly greater killing of Ramos cells at 24 hours than Rituxan (*p<0.01) as £ cells from the whole lymphocyte population. _ ) _ _
Comparison of binding profiles between raw material anti-CD20 antibodies and DXL625 were performed using surface determined by measuring post-treatment ATP content. 2 0 Left Panel. DXL625 treatment of Ramos cells Fig 11. Effect of DXL625 treatment on Anti-Drug Antibody levels
plasmon resonance (Biacore/GE LifeSciences, Piscataway, NJ). Briefly, a biotinylated, cyclized CD20 mimetic peptide - with subsequent addition of NK cells resulted
(corresponding to the antibody _binding site) was immobi!izgd to a SA.sensc_)r chip .and .subsequently,. analyte (antibodies) B. Differences extended to 48 hours exposure. % in_ more potent cellular killing than treatment © Generation of Ant-Drug Antibodies in DXLG2S or Rituximab Treated Cynomolgus Morkeys
were passed over. The change in response profile (association, saturation, dissociation) is noted and displayed. 3 with Rituxan.
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Fig. 3. Enhanced killing observed with DXL625 is due to Apoptosis-induction .
Study of in-vitro potency §
Growth Inhibition. Ramos cells were seeded into 96-well plates and treated with antibody for 24 or 48 hours. The A. 4 . g::aur::;i Fig. 7. Plasma levels of DXL625 and Rituxan in Cynomolgus monkey ;2;
ATP-based luminescent CellTiter-Glo Reagent (Promega, Madison, WI) was subsequently added and incubated with cells %aﬂ- BB DXL625 "
for 1 hour. Luminescence was read from Synergy2 Microplate Reader. 3, DXL625 (10mg/kg) | Rituxan (10 mg/kg) | p-value
g A. Percentage of cells displayi Tmax (hr) 0.6 0.2 0.182
5 ' 9 playing Cmax (ug/imL) 2043 208.1 0.805
Antibody-dependent cellular cytotoxicity CD56+ natural killer (NK) cells were purified by immunomagnetic separation <19 morphological features of apoptosis by AUC (0-t)(ug*hrimL) 15510 17867 0.262
(Miltenyi Biotec, Auburn, CA) from normal human peripheral blood mononuclear cell (PBMC) samples (AllCells, Emeryville, ot . - - FACS. Whereas Rituxan treatment of T1/2(24-t)(hr) 913 110.2 0.232
CA); effector cell purity (CD56+/CD16+) was confirmed by flow cytometry. NK cells were added to Ramos cells 1:6 Antibody Concentration (ug/mi) . Ramos cells does not trigger changes . . DXLE25 (1malka) Dosing 1omoK
(effector:target) in the presence or absence of drug (10 ug/mL) and ATP content was assessed as described above after 24 c-Ruwanougmi26n  CONSIStent with —apoptosis-induction, & DXLAZE (10mgii) & DXL625 (10mg/ka) e e
hou rs Incubatlon E;Sﬂurospuri:a {TI.I'M.BII} DXL625 dOeS B'E- ApOptOtIC featureS a DXL625 (30mg/kg) & DXL625 (30mglkg) El syt
- B. C. ) ¥ DXL625 (100mg/kg) v DXL625 (100mg/kg) 2
r — & — seen by FACS correlated with the 4 =+ Rituximab (10mg/kg) =+ Rituximab (10mg/kg) B —
Complement-dependent cytotoxicity Human peripheral blood lymphocyte (PBL) samples (2.5 x 105 cells/well, 0.5 % = s :’g_ = - actlygtlon of caspases (D. DXL625, E. :1"‘“""‘: _
mL/well) were seeded into a 24-well format and treated with 5% (v/v) rabbit HLA-ABC complement sera for 30 minutes, ! N : po?u‘ve .fc.:ontﬁ)l).. thuxa?h treatmentt does],c é» — é»
followed by addition of drug (10 pg/mL) for 2 hours. Depletion of CD19+ cells was assessed by flow cytometry (BD D ST Ef T gcc)ti\?legcrz]:scaansey 'gg::\?:ie”: Fgr)cen age o 5 v g
FACSCanto Il). After identifying the whole lymphocyte population (FSC, SSC gating), the percentage of CD19+ cells was ' wm | & v P P ' % 1000 v %
determined from this subset. o = s o = -~ 5 &

_ - _ _ _ : - : P H A H Cynos dosed with either DXL625 or Rituxan were screened for the appearance of anti-drug
Design for studies in Cynomolgus monkey All animal studies were approved by the IACUC at Covance (Madison, WI) i > T T ey - A T T 500 6\, . :* . antibodies by bridge-ELISA. Both antibodies displayed similar immunoreactivity, however no unique
and performed under GLP conditions. 24 Cynomolgus monkeys (12M/12F) were randomized into 6 groups. Animals were ' ~—a ., N\ anti-DXL625 antibodies were detected.
administered a single dose of either: vehicle (neg control), 1, 10, 30, and 100 mg/kg DXL625, and 10 mg/kg Rituxan(TM) P o ey
(comparator). Blood samples were taken at: -15, -8 days, day 0, IPD, +15min, +30min, +1hr, +3hr, +6hr, +12hr, +24hr, and Fig. 4. Admixture experiments indicate that the enhanced Fc-independent potency of DXL625 is titratable. e o e | e di v
days 3, 8, 15, 22, 29, 36, 43, 50, 57, 64, and 71 for toxicity, kinetics, and immunophenotyping. " e ettt etttk Conclusions:

Immunophenotyping Blood samples were taken in anticoagulant-containing tubes. The total WBC counts were oo o _ 1. DXL625 _kIIIS cells via a combination of Fc-dependent and independent mechanisms.
determined using the Advia 120/2120 counter based on size. The differential was determined based on staining with 024 hr Upper panel: The pharmacokinetics of the four active dose cohorts (1, 10, 30, and 100 mg/kg) of (apopto§|s_). | | ” | | |
peroxidase and inspection. The immunophenotypic profiles were determined by FACS using the following surface markers: g 100 - Bashr intravenously administered DXL625 were analyzed. No significant within-group variance was observed for B BINeTel el (e S g0 [V o1 ({1 g W o) YA B A M VAW C=Te (VIR To) (o B et tSR=Ta o MER= LYo Lol - =T WY1 g
CD3 (T cells), CD16 (NK cells), CD19 (immature and mature B cells), CD20 (mature B cells), CD45 (total lymphocytes). 3 any dosing cohort with regard to the maximum plasma concentration (Cmax), area under the curve (AUC), oligomerization of CD20 receptor within the cholesterol-enriched membrane fraction.
g 0:80 - | elimination phase half-life (t1/2), elimination constant, or clearance. Comparison of Cmax limited to the 3 DXLB25 foXIC in C | " tad _ telv 10-fold
E ' ' = ' iabili i : was NoN-1toxiIcC IN NOMOIgUS MONKeEYS at a Aose approximate -10
Plasma Drug Levels To determine the antibody concentration in cynomolgus monkey serum, specific rat anti-CD20 £ os0 - DXL625 dosmg. cohorts was iinear (r2 0'9.89) and had little variability (Figure 21)'0 '[he Cmax values , y 9 . y PP y
N . . : e 3 observed for animals receiving DXL625 or Rituxan at 10 mg/kg were 204.3 ug/ml [CI95%=168.9-239.7] and iIn excess of that FDA approved for Rituxan.
antibodies are coated to immobilon-ELISA plates and plasma samples are subsequently added at a predetermined dilutions S 208.1 ug/ml [177.8-238.7] are not statistically different (p>0.805 paired t-test) ) , _
of pre-immune serum. Bound antibody is detected using a HRP-labled goat anti-human Fc and TMB substrate. The final E 40 - HY ' ' y p=L.689 P ' 4. DXLGZ?_eﬁeC“Ve!y depleted CDZO"_' I_ymphocytes without depleting granulocytes.
concentration is calculated based on a validated standardized curve. Z 020 Lower panels: Peak drug levels were linearly dose proportional (see Figures 21 and 22A and 22B). Drug 9. No additive or unique immunoreactivity to DXL625 was observed.

i i _ _ _ _ _ 0.00 levels declined with apparent first order kinetics and dose proportionally through study end. In the 10 mg/kg
Anti-Drug Antibody Levels A bridge ELIS_A format is used to determine the relative level of cynomolgus anti-drug P S S S S S S A A Rituxan and the 1 and 10 mg/kg DXL625 groups, drug levels had returned to undetectable by day 22 except A k | d m nt .
antibodies. First, ELISA plates are coated with DXL625 followed by exposure to treated cyno plasma. The presence of & S A _‘5’ o r oYy for isolated animals. Levels in the high dose groups were mostly undetectable by Day 50. At day 57, all c n_ow e ge e : S. _
anti-drug antibodies is detected by addition of biotinylated-DXL625 which is in term detected by addition of HRP-labled 7% Rituxan (10 pg/mL) animals had zero drug levels except for one animal in the 100 mg/kg group (see Figure 22B). . Production & Characterization Group, InNexus Biotechnology, Inc.
avidin secondary and TMB reagent. Quantification is relative to anti-DXL625 doped standards. Martin Kline, Joe Zdanowicz, Andrew Lassen, Sam Chong,

Above: Standard addition of DXL625 to Rituxan resulted in a concentration-dependent Marc Bingaman, Tiana Golding
reconstitution of apoptotic potency. This effect was seen at both 24 and 48 hours.




