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Abstract

Angiogenesis mediated by vascular endothelial growth factor (VEGF) is a
hallmark of glioblastoma. Based on response rate and improved progression-free
survival (PFS), although not overall survival (OS), the 149 kDa anti-VEGF-A 1gG
antibody bevacizumab (Avastin®) has been approved in the US and Japan for
recurrent glioblastoma and in Japan for newly diagnosed glioblastoma. However,
it is not approved in the EU. Here we characterize the biological activity of
DLX1008, a 26 kDa anti-VEGF-A single chain antibody fragment (scFv) which
shows 30-fold stronger affinity to human VEGF-A than bevacizumab. The small
molecular size of DLX1008 is predicted to result in improved target coverage
over bevacizumab. DLX1008 showed superiority to bevacizumab in the inhibition
of VEGF-A binding to VEGF receptor (VEGFR) 1 in ELISA by a factor of around
10 and comparable efficacy for the inhibition of VEGF-A-stimulated VEGFR2
dimerization. In a tube formation assay with human cerebral microvascular
endothelial cells (hCMEC), DLX1008 was at least as active as bevacizumab. In
vivo, DLX1008 delayed growth in a mouse subcutaneous U87 xenograft model
(p=0.0021) and improved survival in a mouse orthotopic U87 xenograft model
(p=0.00026). Given its exceptionally high affinity and small molecule size, these
data warrant further clinical development of DLX1008 as an antiangiogenic agent

in glioblastoma.
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Introduction

Intense and aberrant blood vessel development, defined as tumor-associated
angiogenesis, is a common feature of gliomas, intrinsic brain tumors, thought to be
derived from neuroglial progenitor cells. Accordingly, sensitivity of gliomas to anti-
angiogenic drugs has been extensively studied, given that the tumor vasculature
provides nutrient supply for tumor growth, supports glioma cell invasion and represents
a filter barrier to therapeutic molecules and tumor infiltrating immune cells (Batchelor
et al., 2014).

VEGEF is a growth factor which plays a key role in angiogenesis. Along with its
stimulatory activity on tumor vessel formation, VEGF may also exert tumor-

intrinsic survival properties mediated by both VEGF receptors 1 and 2 (Knizetova

et al., 2008; von Baumgarten et al., 2011; Lu et al., 2012; Szabo et al., 2016).
Although various VEGF inhibitors have shown clinical activity in the most

common primary malignant brain tumor, glioblastoma, notably determined by
responses on neuroimaging and prolongation of progression-free survival (PFS),

no VEGF antagonist has been demonstrated to improve overall survival (OS) in

any clinical setting in glioblastoma (Batchelor et al., 2014). Intra- and intertumoral
heterogeneity, lack of evidence-based, rational combination therapies to

overcome primary or acquired drug resistance and poor tumor penetration

leading to insufficient intra-tumoral drug concentrations are considered, among
others, responsible for the failure of bevacizumab to improve OS in glioblastoma.

The penetration of an antibody into a tumor is a complex process which depends

on a balance between molecular size and diffusion, affinity to the target,

pharmacokinetics, tumor interstitial fluid pressure, dosing and other factors
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(Beckman et al., 2007). It has long been known that the small size (Fig. 1A,B) of
single chain antibody fragments (scFvs) allows them to penetrate faster, deeper
and more evenly into tumors than traditional IgG antibodies, which is also
coupled with a faster blood clearance (Yokota et al., 1992). This increased and
more homogeneous exposure of the tumor to antibody could offer a substantial
advantage in the treatment of solid tumors. However, scFvs typically suffer from
poor stability and have therefore not been developed as therapeutics to the same
extent as IgG antibodies.

Cell Medica's proprietary antibody discovery platform allows the development of
exceptionally stable scFv antibodies. A number of highly stable human antibody
frameworks have been identified through a process of stability selection using
yeast cells (Auf der Maur et al., 2001). In this selection process, only those scFv
frameworks which fold properly in the highly reducing intracellular yeast
environment are able to express a reporter gene. These human antibody
frameworks are not specific for any particular antigen, but can be used as
scaffolds for the grafting of the binding regions (CDR) from target specific
antibodies. Target specific CDR can be obtained from a number of sources,
including antibodies isolated from display libraries, animal immunization or from
existing therapeutic antibodies, but the RABTOR® framework is particularly
suitable for the engraftment of rabbit CDR, which can be simply inserted into the
relevant part of the framework (Borras et al., 2010). By this process,
exceptionally stable, high affinity humanized scFvs can be rapidly identified
against a wide range of targets. Due to their high stability, these scFvs can be
used as therapeutics in the scFv format. Alternatively, they can be combined to

generate other antibody fragments or multispecific constructs, conjugated to
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drugs or radiolabels, or used as targeting agents in chimeric antigen receptor
(CAR) constructs for immune cell therapy.

DLX1008 is a VEGF binding scFv which binds with equal affinity to human and
mouse VEGF (Dreier et al., 2014). It was isolated by rabbit immunization and
humanized by grafting the rabbit CDR into a highly stable, proprietary human
antibody framework. The same molecule, named brolucizumab, RTH258 or
ESBA1008, is being developed by ESBATech, a Novartis company, for use in
ophthalmology (Holz et al., 2016) and has successfully completed phase lll trials
in age-related macular degeneration. In this paper, we characterize the in vitro

and in vivo characteristics of DLX1008.

Materials and Methods

Reagents

Recombinant human VEGF-A (carrier free), rat VEGF-A1es (carrier free) and human
VEGFR1-Fc (carrier free) were obtained from R&D Systems (Abingdon, UK). VEGF-
Aies was obtained from Peprotech (London, UK). Cediranib (AZD2171) was purchased
from BioVision (San Francisco, CA). Bevacizumab was obtained from Roche (Basel,

Switzerland).

Cell culture

Human cerebral microvascular endothelial cells (hCMEC/D3) were kindly provided by
P.C. Couraud (Paris, France). Human glioblastoma-derived endothelial cells (GMEC,
ZHE-483-2) were isolated and cultured as described (Krishnan et al., 2015) using
Lonza EBM™-2 medium (CC-3156, Lonza, Walkersville, MD, USA) with supplements
(EGM-2-CC4176). UB7MG glioma cells were obtained from the American Type

6
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After 36 h the cells were transferred to drug-containing growth factor-reduced
matrigel (356230, BD Biosciences, Franklin Lakes, NJ) in 96-well plates at
15,000 cells / 130 pl. Tube formation was assessed at 12 h and photographs
were taken using a Carl Zeiss microscope (Axiovert 100, Goéttingen, Germany).
Tube length was measured in mm as average of biological replicates, each one
assayed in technical duplicate or triplicate using the Adobe Acrobat X Pro

(Adobe, Ireland).

Animal studies

Animal housing and experimental procedures were realized according to European
and local Regulations and NRC Guide for the Care and Use of Laboratory Animals
(Dijon, France or Saarbriicken, Germany; Cantonal Veterinary Office Zurich and
Federal Food Safety and Veterinary Office). The effect of DLX1008 on subcutaneous
tumor growth was examined in female RH nude rats (Hsd:RH-Foxn1™Y, Harlan,
Gannat, France) and female SWISS nude mice (Crl:NU(Ico)-Foxn1™) (Charles River,
L'Arbresles, France). Twenty four (24) to 72 h before cell injection, animals were
irradiated with a y-source (whole body irradiation, 5 Gy (rats) or 2 Gy (mice), %°Co,
INRA, Dijon, France) to improve the likelihood of tumor take. Tumors were induced
subcutaneously by injecting 20x10° (rats) or 10x10° (mice) U87MG cells in 200 pL of
RPMI 1640 into the right flank. The day of tumor induction was considered day O.
Treatment started when tumors reached a mean volume of 400-600 mm3, on day 19
(rats) or 100-200 mm?, on day 21 (mice). Fifty animals were randomized according to
their individual tumor volume into 6 groups of 10 or 5 animals using Vivo manager®
software (Biosystemes, Couternon, France). Rats were treated once or twice daily
either with 1 or 5 mg/kg DLX1008 by intraperitoneal injection. Mice were treated twice

daily with 50 mg/kg DLX1008 by intraperitoneal injection. When dosing twice daily,
13
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the two administrations were spaced 6 to 8 h apart. The length and width of the
subcutaneous tumor was measured three times a week with calipers and the volume
of subcutaneous tumors was estimated by the formula (tumor volume=((width)? x
length)/2).

For intracranial tumor cell implantation, mice were anesthetized by an
intraperitoneal injection of ketamine 70 mg/kg (Ketamine500®, Centravet,
France) and Xylazine 5 mg/kg (Rompun®, Centravet, France) in 0.9% NacCl
solution at 10 ml/kg/inj. One hundred thousand (10°) U87MG cells suspended in
2 ul of RPMI medium were stereotactically injected in the right frontal lobe of the
mice. The cell suspension was injected at the rate of 0.5 pl/min. The tumor cells
were injected in the caudate nucleus of the right cerebral hemisphere. The day of
tumor induction was considered day 0. The mice were treated once or twice daily
either with 5 or 50 mg/kg DLX1008 by intraperitoneal injection. When dosing
twice daily, the two administrations were spaced 6 to 8 h apart. Twice weekly
intraperitoneal injection of 5 mg/kg/day bevacizumab was included as a reference
in some experiments. The mean size of the intracranial tumors was estimated at
the level of the largest tumor area of hematoxylin and eosin (H&E)-stained

sections (Szabo et al., 2016).

Immunohistochemistry (IHC)

In an experiment directly comparing tumor size and angiogenesis at the same
timepoint, US7MG brain tumor samples were harvested from mice sacrificed when
the first animal became symptomatic. Cryopreserved tumor sections were stained
using the rat anti-CD31 (cluster of differentiation 31) (BD Pharmingen, San Diego,
CA) and rabbit anti-phospho-VEGFR1 (Tyr1213) (Millipore, Billerica, MA) primary

antibodies, followed by the corresponding conjugated anti-host secondary antibodies:
14
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undiluted anti-rat Histofine Simple Stain Mouse MAX PO (Nichirei Biosciences,
Tokyo, Japan) and 1:100 diluted horseradish peroxidase (HRP)-labelled anti-rabbit
IgG secondary antibody (Santa Cruz Biotechnology, Santa Cruz, CA). To compare
the immunoreactivities of each antigen between tumor specimens from the control
and anti-angiogenic treatment arms, the quantification of the signal intensities of the
stained area fractions was performed using Image J (version 1.32j) software by
measuring the sum of the pixel values (integrated density) per field in the tumor

region.

Statistical analyses

Receptor competition and dimerization data are expressed as the mean + standard
error of the mean (SEM) of three independent experiments in triplicate (DLX1008 and
bevacizumab, also the control scFv DLX1084 for receptor competition) or duplicate
(control scFv DLX1084 for receptor dimerization). Nonlinear regression was carried
out using GraphPad Prism, version 6.05. A three parameter log (inhibitor) versus
response curve and weighting to 1/Y? was used.

In vitro tube formation data were expressed as the mean and standard deviation of
two independent experiments in duplicate or triplicate. Statistical analysis of tube
formation was performed by two-tailed Student’s t-test and tumor volumes by
ANOVA. The log-Rank (Kaplan-Meier) test was used to compare the survival curves.

A p value < 0.05 was considered significant.

15
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Results

DLX1008 is a highly stable, high affinity, highly potent anti-VEGF antibody
Two different processes affect the stability of scFvs. First, they can be prone to
dimerization, often followed by oligomerization, further aggregation and precipitation.
Second, scFv degradation, leading to smaller fragments, can occur over time. The
stability of DLX1008 formulated in PBS pH 7.2 was investigated upon storage at
different temperature conditions. Samples were analyzed by SE-HPLC to determine
the levels (%) of monomers, dimers and high molecular weight oligomers in relation
to the total peak area. Stability studies showed virtually no loss of monomer content
and no protein precipitation, even after a year of storage at 4°C. After 2 months of
storage, the latest time point measured at room temperature, there was virtually no
difference in the percentage of monomer content, measured by HPLC, of samples
stored at 4°C or 22°C, and the sample stored at 37°C still showed 75% monomers
(Table 1). The protein remained stable after 10 freeze-thaw cycles, with no protein
precipitation or loss of monomer content (Table 2).

The affinity of DLX1008 for human VEGF-A1es was determined by kinetic

exclusion assay (KinExA®). DLX1008 showed exceptionally high affinity to

human VEGF-Aiss (1.05 pM, 95% confidence interval 316 fM — 2.11 pM)
(Supplemental Fig. 1A-E) whereas bevacizumab showed an affinity of 32.4 pM
(95% confidence interval 13.3 pM — 59.1 pM) (Supplemental Fig. 1F-J). DLX1008
showed an on rate (kon) of 5.04 x 106 M-1s'! and an off rate (ko) of 5.29 x 10 s'!
while bevacizumab showed a kon of 4.13 x10° M-1s! and a kot of 1.34 x10° s,
Thus, the stronger binding of DLX1008 in comparison with bevacizumab is due to

both a faster on rate and a slower off rate. In vitro functional activity of DLX1008

16
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versus VEGFR1 was assessed by receptor competition assay (Fig. 1C).
DLX1008 showed superior inhibition of VEGF ligand-receptor binding over
bevacizumab (140 pM versus 1200 pM). In vitro functionality through human
VEGF stimulation of human VEGFR2 was assessed by receptor dimerization
assay (Fig. 1D). DLX1008 was around half as potent as bevacizumab (65.7 +
15.7 pM versus 31.9 + 4.3 pM). However, bevacizumab has two VEGF binding
sites per molecule, while DLX1008 has only one, accordingly, the potency per
binding site is equal. DLX1008 was around 2-fold more potent for inhibition of
human VEGFR2 dimerization stimulated by rat VEGF-Aus4 (35.5 + 4.5 pM) (Fig.
1E) as compared to stimulated by human VEGF-Aues. Since the measured ICso
values in receptor competition and dimerization assays are lower than the
concentration of VEGF-Aies used, the reported values are likely limited by the
assay. Furthermore, DLX1008 neutralized VEGF-A112- induced phosphorylation
of VEGFRL1 in U87MG human glioma cells and of VEGFR2 in ZHE-483-2 GMEC
as assessed by immunoblotting (Fig. 2A,B).

In vitro anti-angiogenic activity of DLX1008 was shown to be at least as high as
that of bevacizumab in tube formation assays, using HCMEC as target cells (Fig.
2C). Taken together, these data show that DLX1008 binds exceptionally tightly to

VEGF-A and strongly inhibits interaction with its receptors.

DLX1008 demonstrates anti-tumor activity in human glioma xenograft
models in vivo

Compared to vehicle control, DLX1008 retarded tumor growth as measured by
tumor volumes in subcutaneous U87MG xenografts in both mice and rats. In
nude rats, doses of 5 mg/kg once (p=0.0091) and twice (p=0.0030) daily retarded

tumor growth (Fig. 3A). Increasing the dose resulted in an increase in effect, and
17
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since the maximum effect did not appear to be reached, a second study was
conducted using a higher dose, in mice instead of rats. In nude mice the 50
mg/kg twice daily dose showed efficacy (p=0.0021, Fig. 3B). In both the mouse
and rat subcutaneous models, tumor growth is initially slow and starts to increase
in the vehicle control groups around 19-22 days after tumor xenografting.
DLX1008 slows tumor growth, with the gap between treatment and control
groups increasing over time, but does not result in tumor regression and thus
most likely never a cure. In orthotopic U87MG xenografts in nude mice, treatment
at all DLX1008 doses extended median survival (p=0.02711, 0.00521 and
0.00026 for 5 mg/kg once daily, 50 mg/kg once daily and 50 mg/kg twice daily,
respectively, Fig. 3C). DLX1008 was well tolerated at all doses in all studies.
Similarly to bevacizumab, DLX1008 therapy resulted in decreased CD31—positive
blood vessel density as well as decreased p-VEGFR1 immunoreactivity in
vascular structures and in glioma cells in the U87MG intracranial tumor (Fig.
4A,B and Supplemental Fig. 2). Moreover, DLX1008 delayed intracranial tumor
growth at least as efficiently as bevacizumab (Fig. 5). Taken together, these
results show strong evidence for good tolerability and anti-tumor activity of

DLX1008.

18
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Discussion

ScFvs are the smallest possible antibody fragments (26 kDa) which maintain the
structure of the antigen binding site. This offers several advantages compared to
standard monoclonal IgG antibodies (150 kDa), such as improved tissue or tumor
penetration and distribution (Beckman et al., 2007), and opens opportunities to
explore alternative routes of administration. DLX1008 is a single chain antibody
fragment with exceptionally high affinity to VEGF (1 pM as measured in Kinexa) and
cross-reactivity to human, mouse and rat VEGF, in addition to other species.

Here we describe the preclinical evaluation of DLX1008 for its ability to induce anti-
tumor responses against human glioblastoma models in vitro and in vivo.

The affinity of bevacizumab measured in this study was 30-fold weaker than
DLX1008, but is similar to that measured before using the same technique
(Papadopoulos et al., 2012). Receptor competition and receptor dimerization assays
demonstrated comparable or better potency of DLX1008 in the inhibition of VEGF
ligand-receptor binding compared to bevacizumab when corrected for the number of
binding sites (Fig. 1C-E). Immunoblotting revealed that DLX1008 efficiently
counteracted the binding and stimulation of VEGFR1 by VEGF-A112 in US7TMG
human glioma cells as well as of VEGFR2 in GMEC (Fig. 2A,B). Activity of DLX1008
in endothelial capillary tube formation assays in vitro was similar to that of
bevacizumab (Fig. 2C). Moreover, DLX1008 significantly retarded tumor growth in
subcutaneous U87MG tumor-bearing rats and mice as well as prolonged survival in
intracranial U87MG tumor bearing mice (Fig. 3). This effect was associated with
diminished levels of angiogenesis-associated markers (Fig. 4) and delayed tumor
growth (Fig. 5). With regard to clinical applications, DLX1008 may offer improved

efficacy compared to bevacizumab due to increased affinity, better management of
19

8T0Z ‘ST JBqWRAON Uo Sfeulnor 134SY e Blo'seulnofisdse ed [ wouy papeojumoq


http://jpet.aspetjournals.org/

JPET Fast Forward. Published on March 5, 2018 as DOI: 10.1124/jpet.117.246249
This article has not been copyedited and formatted. The final version may differ from this version.

JPET #246249

side effects due to faster pharmacokinetics and improved tumor penetration, given
that DLX1008 is 6-fold smaller than bevacizumab. Another Cell Medica scFv, the
tumor necrosis factor-a- targeting DLX105, which is also known as ESBA105, has
been shown to effectively penetrate into the anterior and posterior segments of the
eye when adminstered topically (Ottiger et al., 2009) and into the brain when
administered intranasally (Hulmann-Cottier et al., 2014). Activity of DLX105 after
topical administration in psoriasis patients has been confirmed by gene expression
data in skin biopsies (Tsianakas et al., 2016). It would therefore be expected that
DLX1008, which has similar features to ESBA105, will also show good tissue
penetration.

The combination of anti-angiogenic therapy with other treatment modalities has
gained interest in glioblastoma (Seystahl et al., 2016). However, the combination
of bevacizumab with lomustine failed to improve OS over lomustine alone in the
EORTC 26101 trial trial (Wick et al., 2017).

Furthermore, extensive investigations on predictive biomarkers and mechanisms
of resistance have led to a better understanding of sensitivity or resistance to
bevacizumab therapy and provide new insight into putative novel approaches of
combination therapies, e.g. to overcome post-therapeutic metabolic
reprogramming toward anaerobic metabolism or increased pro-invasive tumor

cell phenotype (Fack et al., 2015) or compensatory angiogenic pathways
operating at cellular and molecular levels (Gacche, 2015). Nevertheless,
enhanced drug delivery and tumor penetration is a basic prerequisite of efficient
therapy. Therefore, DLX1008 offers a promising perspective to develop

alternative drug combinations with maximized anti-VEGF efficiency.

20
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Figure legends

Figure 1. Pharmacological properties of DLX1008. A. Structure of an IgG
antibody and an scFv antibody fragment. Left: IgG antibodies, such as
bevacizumab, typically have a molecular weight of around 150 kDa. The constant
domains (white) provide stability and mediate effector functions, while the
variable domains (grey) bind to antigens. Two antigen binding sites are present in
each molecule. Right: ScFvs are the one of the smallest antibody fragment
capable of target binding and typically have a molecular weight of around 25 kDa.
They consist only of the variable domains, and contain one binding site. B. Gel
electrophoresis comparing DLX1008 and bevacizumab. 10 pg of each protein
was loaded. C. DLX1008-, control scFv DLX1084- or bevacizumab-mediated
inhibition of VEGF-Au1es binding to VEGFR1 was assessed by ELISA. D,E.
DLX1008-, control scFv DLX1084- or bevacizumab-mediated inhibition of human
VEGF-Aiss-stimulated (D) or DLX1008- or control scFv DLX1084-mediated
inhibition of rat VEGF-A1es-stimulated (E) VEGFR2 dimerization was measured in
HEK cells. Error bars represent SEM of triplicate measurements (or duplicates for

control scFv DLX1084 in the human receptor dimerization measurement).

Figure 2. DLX1008 inhibits VEGF signaling in human glioma and endothelial
cells in vitro. A,B. Receptor phosphorylation assays were carried out by
immunoblot in human glioma cells (A) and GMEC (B). The effects of VEGF (18
nM, calculated using the molecular weight of the dimer, 15 min) stimulation on
VEGFR1™1213 (A) and VEGFR2™75 (B) were assessed when combined with
control scFv DLX1084 or DLX1008 (2683 nM). Actin was used as a loading

control. Signal intensities were normalized to actin which showed no change
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upon treatment. Quantification of band intensity is shown below the immunoblot
panels. C. Capillary tube formation assays were performed in growth factor-
reduced matrigel in the absence or presence of equimolar binding site
concentrations of antibodies, control scFv DLX1084 (2683 nM), DLX1008 (2683
nM), or bevacizumab (1342 nM), using hCMEC. Cediranib (0.5 uM) was used as
a positive control. Tube formation was quantified by assessing the length of the
sprouts (mm). Significances (*P<.05) are indicated. Data are expressed as mean
value for biological replicates +SD. The statistical analyses were performed by

Student’s t-test.

Figure 3. DLX1008 delays in vivo tumor growth in UB7MG glioma models. A.
For subcutaneous studies in rats, tumors were induced by injecting 20x10°
U87MG cells in 200 pl of RPMI 1640 into the right flank of RH nude rats.
Treatment was started when tumors reached a mean volume of 400-600 mm3
and was maintained for 28 consecutive days. Tumor volume was monitored by
caliper measurements. Xenograft tumor volumes are shown as mean values *
SEM (n=10 tumors except for the PBS control, n=5). B. For subcutaneous
studies in mice, tumors were induced by injecting U87MG cells in 200 pl of RPMI
1640 into the right flank of Swiss nude mice. Treatment was started when tumors
reached a mean volume of 100-200 mm? and was maintained for 28 days. Tumor
volume was monitored by caliper measurements. Xenograft tumor volumes are
shown as mean values £ SEM (n =10 except for the PBS control, n=5). C. One
hundred thousand (10°%) U87MG cells suspended in 2 pL of RPMI medium were
stereotactically injected in the right frontal lobe of Swiss nude mice. The

treatment was initiated on day 5 after tumor implantation and maintained until day
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43. The survival curves show the percentage of living mice over time in all groups

(n=10 except for the PBS control, n=5).

Figure 4. DLX1008 inhibits tumor angiogenesis in the orthotopic U87MG mouse
glioma model. A,B. 100,000 U887MG cells were implanted into the right hemisphere
of nude mice. Tumors were allowed to grow and develop a vascular network for 15
days after implantation and the mice with established tumors were then treated either
twice daily with 50 mg/kg DLX1008 or control scFv DLX1084 or twice weekly with 5
mg/kg/day bevacizumab by intraperitoneal injection. U87MG tumor specimens were
stained for CD31 and p-VEGFR1 (brown). Sections were counterstained with
hematoxylin (blue). Representative immunohistochemistry stainings for CD31 (A) and
p-VEGFR1™1213(B) are shown for each mouse (n=3 per group, rows) in the control
(left columns), bevacizumab-treated (middle columns) as well as DLX1008-treated
(right columns) groups. Scale bars correspond to 50 um. Immunoreactivities of CD31
and p-VEGFRL1 in the tumor region were assessed and expressed as the mean +

standard deviation (SD) (n=3; *P<.05; **P<.005, t test).

Figure 5. Tumor growth inhibition by DLX1008 in U87MG mouse glioma model.
Intracranial U87MG tumor sizes were determined based on H&E-stained sections
(n=3; *P<.05, t test) in the UB7MG mouse glioma model generated and treated for 30

days as described above (Fig. 4).
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Table 1. Storage stability of DLX1008*

Months storage o | 1 [ 2 [ 12
Storage Temperature Monomer content (%)

-20°C 96 94 95 94
4°C 96 94 95 94
22°C 96 94 94 n.d.
37°C 96 87 75 n.d.

!DLX1008 was stored at 10 mg/ml in PBS, pH7.2, at different temperatures for
different time points. Monomer content was assessed by SEC-HPLC. n.d.: not

determined
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Table 2. Freeze-thaw stability of DLX1008*

Freeze-thaw cycles 0 1 5 10
Monomer content (%) 98 97 98 97

1DLX1008, formulated at 10 mg/ml in PBS, pH7.2, was subjected to repeated

freeze-thaw cylces. Monomer content was assessed by SEC-HPLC.
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Figure 3
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