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ABSTRACT

The present invention relates to ACE2 for the therapeutilc
treatment or prevention of inflammation
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TREATMENT OF INFLAMMATORY ILLNESSES WITH ACEZ2

The present 1invention relates to the field of treatment
of inflammatory diseases.

An inflammatory response 1s a process 1n which defensive
cells are produced on route to an infectious source and ensure
the elimination of the cause there. Different mediator
substances are released 1n this process, contributing to the
elimination but also creating the inflammation symptoms. In
cases of faulty regulation of the reaction, these symptoms may
cause most of the damage and/or may be the source of disease
in general (e.g., 1in the case of allergies). A differentiation
may also be made between acute i1inflammations (such as sepsis)
and latent chronic inflammations (such as rheumatism).
Inflammations may also be artificially induced, e.g., in organ
transplants, which may ultimately result 1n rejection of the
foreign organ. Inflammations may also be induced as an adverse
effect due to certain medications.

In all these gstates, an artificial regulation of the
immune response may be appropriate either as the main
treatment or to nearly relieve symptoms.

During an inflammation, a number of cytokines may play a
definite role 1n the progression of an immune response.
Activated CD4-T <cells produce interleukin-2, which 1is
essential for activation of CD8-T cells as well as B cells. In
addition, CD4-T cells produce other cytokines such as IFN-
gamma, which enhances macrophage activity. TFN-alpha regulates
the activity of different immune cells and may stimulate cell
death, cell proliferation, cell differentiation, and secretion
of other cytokines. It plays a triggering role in symptoms
such as fever in particular.

One goal of the present invention 1s to make available an

immune system regulator, 1n particular for treatment of

inflammations.
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The present invention therefore relates to a protein or a
nucleic acid encoding the protein, where the protein is ACE2,
for therapeutic treatment or prevention of an inflammation (or
inflammatory diseases). Likewise, the present invention
relates to the use of an ACE2 protein or an ACE2-encoding
nucleic acid for production of a pharmaceutical composition
for treatment or prevention of an inflammation. This likewilse
provides for the use of ACE2 protein or an ACE2-encoding
nucleic acid for immunomodulation in a patlent, such as
treatment or prevention of an inflammation.

Angiotensin-converting enzyme 2 (ACE2) is an essential
enzyme of the renin-angiotensin-aldosterone system, which 1is
expressed as a membrane-anchored glycoprotein on various
organs such as the heart, kidneys, liver, and lungs, but also
on blood vessels.

ACE2 was discovered 1in 1997 as an ACE-homologous enzyme
(GenBank Acc.: BAB40370, encoded by a nucleic acid with the
sequence according to GenBank Acc.: AB046569). Initially 1t
was thought to have the same enzymatic activity as ACE
(US 6,989,363). Only later was it discovered that ACE2 has a
completely different mechanism of action than ACE and 1s even
antagonistic to it (WO 2004/000367) . ACE2 is a
carboxypeptidase which cleaves numerous peptide substrates
with great differences in selectivity and activity. ACE2 1s
also a cellular binding partner of SARS coronaviruses.
Downregulation of ACE2 or administration of ACE2 to Dblock
virus receptors can therefore reduce susceptibility of ACE2-
presenting cells (WO 2006/122819, Lang et al., Virology (2006)
353 (2): 474, Abstract). The functions described for ACE2
include mainly the conversion of Ang II to Ang 1-7, where the
substrate and the product of this reaction have antagonistic
properties. Ang II has essentially vasoconstrictive and
hypotensive effects. Ang 1-7 has vasodilating effects and a

protective effect in diseases of the heart, lungs, and kidneys
(WO 2004/000367) .
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The ACE2 product Ang 1-7 also inhilbits ACE, the enzyme
responsible for production of Ang II. Expression of ACE2 1s
controlled by various stimuli. It has now been found that ACE2
is downregulated by the occurrence of inflammatory cytokines
such as TNF-alpha, IFN-gamma, or IL-4, which subsequently
leads to various diseases and to an accumulation of Ang II 1n
the respective compartments and leads to a potentiation of the
immune vresponse that has been initiated. Cytokines are

essentially for communication among various types of cells of

the 1immune system. One of the first steps of a nascent
inflammation usually consists of antigenic substances being

taken up by antigen-presenting cells (APCs) and classified as

foreign. Subsequently  there is an 1nitial output of
inflammatory cytokines by the respective APCs, which thereby
alarm the additional cells of the immune system. This

mechanism is highly regulated and controlled to 1initiate an
immune response only when it 1is actually Jjustified and to
switch 1t off again when the antigenic substance has Dbeen
neutralized. Nevertheless it may happen that once this i1immune
response has been initiated, it goes out of control and turns
against one’s own body. The accumulation of Ang II, e.g., 1in
various renal, cardiac, and pulmonary diseases due to a
progressive inflammation and increased infiltration of the
respective tissue Dby cells of the 1mmune system and
subsequently leads to an overshooting 1immune response. One
example is sepsis, where very large quantities of inflammatory
cytokines are secreted and an immune response 1is 1initiated
systemically, 1leading to massive damage of virtually all
organs. Furthermore, an allergic attack or outbreak of an
autoimmune disease can also be treated or prevented. However,
a key point here is always the cellular 1mmune response as a

response to a stimulus, which by far overfulfills the primary

purpose of neutralizing a foreign substance in a potentiating

amplification cascade and then subsequently damages the body.
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The first step in the incipient immune response 1s to
send out inflammatory signals in the form of cytokines. The
main representatives thereof are IL-4, IFN-gamma, or TNF-
alpha, for example. Substances having the ©property of
suppressing or weakening this c¢ytokine expression after
stimulation of the immune cell are usable therapeutic agents
for attenuating an overshooting 1mmune  response. ACE?2
expression drops sharply 1in the presence of i1nflammatory
cytokines on a cellular level, leading to potentiation of the
inflammation, especially due to an accumulation of Ang II, due
to a reduction in Ang 1-7 and due to the resulting lack of a
reduction in Ang II reformation (Figure 1). The resulting
great increases in Ang II concentrations therefore further
potentiate the inflammation due to the strong i1nflammatory
properties of Ang II, further 1leading to an even greater
attenuation of ACE2 expression. To break this vicious cycle,
ACE2 1is administered therapeutically according to the present
invention, thus preventing an accumulation of Ang II and
thereby reducing the inflammation. ACE2 directly prevents high
Ang II titers, thus diminishing the constantly increasing
inflammation due to Ang II. Ang 1-7 is formed again and also
diminishes the inflammation through 1its anti-inflammatory
effect. Furthermore, Ang 1-7 limits the subsequent production
of Ang II through its property of 1nhibiting ACE. The
subsidence of the inflammation causes the c¢ytokines that have
been excreted to return to a normal level, which agaln results
in endogenous ACE2 expression, thus ensuring the degradation
of Ang II in the long run and ensuring the development of Ang
1-7 and also leading to a stable functional RAS. In the
remaining course, a self-regulating independent equilibrium
among the interacting components of the RAS 1s agailn
reestablished. Renewed administration of ACE2 may thus Dbe
omitted entirely if the original stimulus of the 1mmune system

has been neutralized. Figure 1 shows a schematic diagram of
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the mechanisms mentioned here. Administration of ACEZ creates
a way out of the potentiating inflammation.

The inflammation is preferably a local inflammation of a
tissue or organ and/or a systemic inflammation. In addition,
based on the general mechanism, it 1is possible to treat both
chronic and acute inflammations. In particular, the
inflammation may include rheumatitis, sepsis, arthritis,
rheumatoid systemic lupus erythematosus, or scleroderma. These
may be caused by mechanical or chemical cellular damage oOr
tissue damage or wounds, infections, 1n particular pathogens
such as viruses, bacteria, or fungi, by implants including
organ implants and by medications.

The inflammation may also comprise an autoimmune disease.
The disease may be, for example, an antiglomerular basal
membrane disease, autoimmune diseases of the nervous system,
systemic lupus erythematosus, Addison’s disease, an
antiphospholipid  syndrome, an IgA glomerulonephritis, a
Goodpasture syndrome, a Lambert-Eaton myasthenic syndrome,

idiopathic purpura, an autoimmune thyroiditis, a rheumatoid

arthritis, an insulin-dependent diabetes mellitus, an
pemphigus, an autoimmune hemolytic anemia, a dermatitis
herpetiformis Durhing, a membranous glomerulonephritis, a
Graves disease, a sympathetic ophthalmia, autoimmune
polyendocrinopathies, multiple sclerosis and/or Reiter’s
disease.

ACE2 is preferably used in the form of ACE2 protein, 1in
particular as recombinant ACE2. ACE2 sequences are
sufficiently well-know and can be produced with no problem by
introducing suitable vectors that code for ACEZ2 1nto
expression systems, 1in particular eukaryotic systems. Such
systems include, for example, mammalian cell lines such as CHO
(Chinese hamster ovary) cells and NSO mouse cells or 1insect

cells, e.g., Sf9. For expression, such a vector may have

certain cell-specific or general promoters.
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The protein (for which the ACE2 nucleic acid also
encodes) 1is preferably water-soluble ACE2, 1in particular

without membrane domains. The human ACE2 sequence 1s given Dby

SEQ ID No. 1:

The autologous signal sequence (underlined) 1s split off
by the host cell for removal. The inventive ACE2 proteiln
therefore comprises an ACE2 sequence that corresponds to SEQ
ID No. 1 starting in position 18. In further embodiments, the

10 ACE2 polypeptide does not have any transmembrane domains.
These transmembrane domains are on the C-terminus of SEQ ID
No. 1. Therefore, this is soluble ACE2. Especially preferred
embodiments include soluble ACE2 polypeptides, whose
polypeptide chain from the amino acids 1ncludes SEQ ID No. 1

15 up to amino acid position 740, or enzymatically active
fragments thereof. Another soluble ACE2 protein consists of
amino acids 18-615 of SEQ ID No. 1.

The solubility of a protein is determined not only by 1its

amino acid sequence but also by its folding and by post-

20 translational modifications. These are malnly charged sugar

structures, which increase the solubility of a protein and

influence its pharmacological profile. The soluble segment of

ACE2 contains seven N-glycosylation sites. Preferably at least

80% of the N-glycosylation positions are glycosylated and/or

25 the ACE2 protein has a sugar component of more than 10%

(percent by weight of the total ACE2) or 11%, 12%, 13%, 14%,

preferably greater than 15% or 16%, 17%, 18%, 19%, in
particular greater than 20% or 21%, 22%, 23%, 24%, Or 25%.

Although human ACE2 is preferred for most embodiments,

30 ACE2 is also enabled by mouse, rat, hamster, pilg, primate, Or

cattle. ACE2 is a universal enzyme in all mammals having the

identical substrate Ang II. It can therefore also be used 1n
foreign organisms. Humans, mice, rats, hamsters, swine,

primates, or cattle may thus be treated with the inventive
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protein (or its nucleic acid) independently of the origin of
the ACE2.

According to the invention, a pharmaceutical composition
comprising the ACE2 protein or an ACE2-encoding nucleic acid
may be made available according to the invention. Such
compositions may include pharmaceutically sultable salts
thereof, plus buffers, tonicity components or pharmaceutically
suitable vehicles. In particular ACE2 nucleic acld may be
provided in suitable therapeutic vector systems.
Pharmaceutical vehicle substances are used to 1improve the
tolerability of the composition and allow a better solubility
as well as better biocavailability of the active substances.
Examples here include emulsifiers, thickeners, redox
components, starch, alcohol solutions, polyethylene glycol, or
lipids. The selection of a suitable pharmaceutical vehicle
depends to a great extent on how the substance 1is
administered. Liquid or solid vehicles may be used for oral
administration, but for injections the final composition must
be a liquid.

The medication to be used according to the present
invention comprises buffer substances or tonic substances. By
means of buffers, the pH of the medication can be adjusted to
physiological conditions and furthermore fluctuations 1n pH
can be diminished and/or buffered. One example of this 1s a
phosphate buffer. Tonic substances are used to adjust the
osmolarity and may include ionic substances, for example,
inorganic salts such as NaCl or nonionic salts such as
glycerol or carbohydrates.

The composition to be wused according to the present
invention is preferably prepared to be suitable for systemic,
topical, oral, or intranasal administration. These forms of
administration of the medication according to the present
invention allow a rapid and uncomplicated uptake. For oral
administration, for example, solid and/or liquid medications

may be taken directly or dissolved and/or diluted.
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The medication to be used according to the invention 1s
preferably prepared for intravenous, intra-arterial,
intramuscular, intravascular, intraperitoneal or subcutaneous
administration. For example, injections or transfusions are

5§ suitable for this purpose. Administration directly into the
bloodstream has the advantage that the active ingredients of
the medication are distributed throughout the entire body and
rapidly reach the target tissue.

The present invention is also illustrated by the

10 following figures and examples without being limited to them.
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Figures:

Fig. 1: Schematic diagram of the restoration of a
functional RAS by ACE2 therapy. Red (+) arrows denote effects

of the increasing immunoreactivity, while blue (-) arrows

denote changes due to the ACE2 therapy.

Fig. 2: ACE2-specific FACS analysis of Vero E6 cell

preparations after incubation for 48 hours with 10 ng/mL IL-4
(A), IFN-gamma (B) or TNF-alpha (C) (curves with a middle
peak) in comparison with an unstimulated control group (red

curves with a peak on the right) and a control series (black

curves with a peak on the left).

Fig. 3: Measurement of TNF-alpha in PBMC cultures
supernatants 16 hours after stimulation with LPS, PHA and LPS
+ PHA, without ACE2 (black bar, left) and in the presence of
the ACE2 (gray bar, center) or ACE2 and Ang II (blue bar,

right) .

Fig 4: Measured Ang II concentrations in a LPS-induced

sepsis model in swine: blue curve: animals treated with APN 01

(rACE2); gray curve: animals treated with a placebo; gray
curve (black dots): healthy animals after administration of
APN 0O1.

Fig. 5: Measured ACE2 activity in the mouse, pigs, and

Rhesus macaques.

Fig. 6: Serum TNF-alpha concentration in an LPS-induced
sepsis model in pigs. Animals treated with ACE2 are shown 1in

gray. TNF-alpha concentrations have been standardized to the

respective starting values at the start of treatment (1L00%) .

VLaard AL d el ST T Rl sl
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Fig. 7: Serum TNF-alpha concentration in swine 1in an ARDS
model induced by aspiration of meconium. Animals treated with

ACE2 are shown in blue, animals treated with a placebo are

shown 1n gray.

D
Examples:
Example 1: Loss of ACE2 expression 1in the presence of
inflammatory cytokines

10 The renal cell 1line (Ceropithecus aethiops) Vero Eb6

expresses ACE2 as a membrane-anchored glycoprotein under the
usual culture conditions. Vero E6 cells were 1incubated for 48
hours with 10 ng/mL IL-4, IFN-gamma or TNF-alpha and changes
with regard to ACE2 surface expression were analyzed by FACS

15 analysis using a polyclonal ACE2-specific goat antibody and a
goat-specific FITC-labeled antibody. Figure 2 shows the
respective histograms. Table 1 summarizes the respective
analysis. ACE2 expression is definitely reduced by incubation
with IL-4, IFN-gamma or TNF-alpha. Although an ACE2 positivity

20 of 51+3% was measured in unstimulated cells, this was reduced
to 28+2%, 22+1% and 39+2%, respectively, in comparison with an
unstimulated control group after incubation of Vero E6 for 48
hours with 10 ng/mL IL-4, IFN-gamma or TNF-alpha.

Stimulation IL-4 IFN-gamma TNF-alpha %
Positivity 28+3% 22+1% 3942% 51+3%
Negatlive controls |5 2 4 6

25 Example 2: Attenuation of the immune reactivity of PBMCs
In this example, the effect of ACE2 on cytokine
expression of stimulated PBMCs (peripheral mononuclear blood
cells) 1is explained. A PBMC preparation and thus the entilire
lymphocyte spectrum of the donor in the batch were used to
30 allow the interaction of different Ilymphocytes. Whole blood
was taken from a healthy donor and the PBMCs in that blood
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were separated by centrifugation. These cells were
subsequently stimulated with strong immunogenic substances
such as lipopolysaccharide (LPS, 100 ng/mL) and
phytohemagglutinin (PHA, 20 pg/mL) and a combination of the
two substances in the presence of Ang II, ACE2, and ACEZ with
Ang II and then incubated for 16 hours at 37°C. The
supernatants were tested for TNF-alpha and compared with a
control batch, which was performed in the absence of ACE2 and
peptides of RAS. The results of this experiment are plotted
graphically in Figure 3: incubation with LPS and HPA 1in all
cases induced secretion of TNF-alpha. The respective control
batches, which were co-incubated without ACE2, showed the
highest TNF-alpha concentration (203, 352 and 278 mOD) each
after LPS, PHA and combination stimulation. In the presence of
ACE2, the measured signal was definitely lower in all groups,
reaching mOD values of only 181, 266, 233 in the respective
groups. In the presence of ACE2 and Ang II, however, the
measured TNF-alpha concentrations were the lowest, reachlng
only mOD 144, 247 and 183. These results show that the
presence of ACE2 leads to a definitely reduced production of
inflammatory cytokines, even 1f especilally immunogenic
substances such as LPS or PHA are used for stimulation. This
confirms an anti-inflammatory effect of ACE2 . Surprisingly,
the mechanism also functions in the absence of Ang II and 1s
potentiated in its presence, which thus indicates a dual
principal. A portion of the effect is achieved by Ang II and
its degradation product Ang 1-7, but another portion evidently
functions by degradation of one of the other ACE2 substrates
and is not bound to the ACE2 that is present (Fig. 3).

Example 3: Restoring the ACE2 titer of the healthy body

This example demonstrates how administration of exogenous
ACE2 brings a deregulated RAS back under control. APN 0l
(recombinant soluble human ACE2) was therefore administered 1in

a sepsis model induced by administration of LPS. LPS was
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infused into the animals continuously starting at the time -
120 minutes, which 1led to a massive inflammation and
subsequently to sepsis. Owing to the massive secretion of
inflammatory cytokines, ACE?2 expression ceased, which
subsequently led to an accumulation of the 1inflammatory

peptide ACE2 (see Fig. 4).
Starting at the time 0 minutes, APN 01 was administered

intravenously as a bolus in a dose of 400 pg/kg. Immediately
there was a drop in ACE2 in the treated group and the Ang II
titer fluctuated within the following hour at the same level,
which was also measured 1in the healthy animals. Furthermore,
administration of APN 01 in the same dose to healthy animals
also resulted in a brief decline in the ACE2 titer, which also
approximated the values of the healthy animals after another
hour. However, animals treated with a placebo showed a further
increase in Ang II level until the end of the experiment. This
surprising phenomenon can be explained only by restoration of
the upregulated RAS, because active enzyme was available to
the animals systemically until the end of the experiment (see

Fig. 5). A half-life of approximately 8 hours was measured.

Example 4: Attenuation of the expression of 1inflammatory
cytokines in sepsis

The following example demonstrates how the concentration
of the inflammatory cytokine increases rapidly in a sepsis
model in swine and drops back to the level of healthy animals
after administration of ACE2. Starting at the time -120
minutes, LPS was administered to the animals continuously 1n a
high dose, leading to a massive inflammatory and subsequently
to sepsis. Because of the massive secretion of 1inflammatory
cytokines, this resulted in a reduction in ACE2 expression,
which subsequently led not only tc an accumulation of the
inflammatory peptide Ang II but also the inflammatory cytokine
TNF-alpha (Fig. 6). Starting at time 0 minutes, either ACE2 1in

a dose of 0.4 ng/kg or buffer solution was administered as a
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bolus to the animals (six animals 1n the treated group, 5
animals in the control group). While LPS was still being
administered continuously in the same high dose, the animals
were observed for three more hours and serum specimens were
taken and analyzed for TNF-alpha. It was demonstrated that the
TNF-alpha concentration in the control group remained elevated
until the end of the experiment, whereas there was a definite
reduction (p < 0.001) in TNF-alpha concentration 1n the group
treated with ACE2 already after a single dose of ACE2 and with
continued administration of LPS. Despite massive sepsis,
approximately the same values were again achieved as those
also measured in healthy animals. Therefore the TNF-alpha
expression can be rapidly reduced to the level of a healthy
organism by administration of ACE2 even 1in a very aggressive

sepsis model, and a further potentiating inflammation could be

stopped (Fig. 6).

Example 5: Attenuation of expression of all 1inflammatory
cytokines after local mechanical lung damage.

In this example the influence of systemically
administered ACE2 on the expression of inflammatory cytokines
was demonstrated in a 1lung damage model 1n swiline. Fourteen
animals were taken into account in this blinded placebo-
controlled study. All animals were subjected to aspiration of
a 20% meconium solution three times in the first phase of the
experiment, with comparable damage being induced 1n all
animals on the basis of the hemodynamic parameters measured.

In a second phase of the experiment, the therapeutic phase,
recombinant soluble human ACE2 was administered intravenously
as a bolus in a dose of 0.4 mg/kg to one-half of the animals.
The other half received a physiological saline solution. Serum
samples were taken at the times -30, 0, 30, 60, 90 and 150
minutes and used to measure the concentrations of the most
important inflammatory cytokines. The time 0 was the starting

point of the treatment at which time all animals were already
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manifesting ARDS symptoms. As illustrated in Fig. 7, there is
a very definite influence of administration of ACE2 on the
serum concentration of TNF-alpha. Although this rises markedly
in the placebo group to more than 230 ng/mL, it drops in the
treated group to 1less than 40 ng/mL within 30 minutes after
administration, approaching 25 ng/mL 90 minutes after

adminlistration.

Example 6: Discussion

The data presented allow the following conclusions
regarding the effect of ACE2 as an immunoregulator. Due to an
antigenic stimulus, inflammatory c¢ytokines are secreted. In
the presence of 1inflammatory cytokines, there 1is a loss of
ACE2 expression. In the absence of ACE2 the proinflammatory
peptide Ang II accumulates because it cannot be degraded by
ACE2. In the absence of ACE2, the proinflammatory cytokine
TNF-alpha also accumulates. ACE2 has anti-inflammatory
properties and reduces the expression  of inflammatory
cytokines in lymphocytes. Therefore, therapeutic
administration of ACE2 compensates for the 1lost endogenous
ACE2 expression and can combat an incipient inflammation by
reducing Ang II titers, by forming Ang 1-7 and by other
effects. Therapeutic administration of ACE2 in a case of
severe sepslis even makes 1t possible to reduce the Ang II
titer back to the level of a healthy person with continuous
1infusion of LPS and to restore the regulation of the RAS
accordingly. Therapeutic administration of ACE2 also allows
the TNF-alpha titer to be reduced back to the that of a
healthy person 1in a case of severe sepsis with continuous
infusion of LPS. The same effect has also been observed in a

case of mechanical massive 1lung damage due to aspiration of

meconium.
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Claims:

1. A composition for use in the treatment or prevention of sepsis, scleroderma,
an antiglomerular basal membrane disease, systemic lupus erythematosus, an IgA
glomerulonephritis, a Goodpasture syndrome, an insulin-dependent diabetes mellitus,
or a membranous glomerulonephritis, said composition comprising a recombinant
water-soluble, human angiotensin-converting enzyme 2 (ACE2) and a

pharmaceutically acceptable carrier.

2. The composition of claim 1, characterized in that the sepsis is caused by an
infection.
3. The composition of claim 1 or 2, wherein the ACE2 is glycosylated and has a

sugar content of greater than 10% by weight of the total ACEZ2.

4. The composition of claim 1, 2 or 3, wherein the ACE2 is glycosylated and has

a sugar content of greater than 20% by weight of the total ACE2.

D. Use of a recombinant water-soluble, human ACEZ2 for the production of a
medicament for the treatment of sepsis, scleroderma, an antiglomerular basal
membrane disease, systemic lupus erythematosus, an IgA glomerulonephritis, a
Goodpasture syndrome, an insulin-dependent diabetes mellitus, or a membranous

glomerulonephritis.
0. The use of claim 5, characterized in that the sepsis is caused by an infection.

7. The use of claim 5 or 6, wherein the ACE2 is glycosylated and has a sugar
content of greater than 10% by weight of the total ACE2.

8. The use of claim 5, 6 or 7, wherein the ACEZ2 is glycosylated and has a sugar
content of greater than 20% by weight of the total ACE2.

9. Use of a recombinant water-soluble, human ACEZ2 for the treatment of sepsis,

scleroderma, an antiglomerular basal membrane disease, systemic lupus
erythematosus, an IgA glomerulonephritis, a Goodpasture syndrome, an insulin-

dependent diabetes mellitus, or a membranous glomerulonephritis.

10.  The use of claim 9, characterized in that the sepsis is caused by an infection.

CA 2709555 2018-02-22
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11.  The use of claim 9 or 10, wherein the ACEZ2 is glycosylated and has a sugar
content of greater than 10% by weight of the total ACEZ2.

12. The use of claim 8, 10 or 11, wherein the ACE2 is glycosylated and has a
sugar content of greater than 20% by weight of the total ACEZ2.

CA 2709555 2018-02-22
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PK Analysis APN 01
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