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BIOPHARMACEUTICAL COMPOSITIONS AND RELATED METHODS

FIELD OF THE DISCLOSURE
The present disclosure relates to compositions, for treating interleukin 5 (IL-5) mediated

diseases, and related methods.

BACKGROUND OF THE DISCLOSURE

IL-5 a secreted protein. IL-5 plays a role in a number of different diseases such as asthma,
mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled ecosinophilic asthma, cosinophilic asthma, sub-
eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid, eosinophilic
esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis. These
serious diseases affect hundreds of millions of people world wide.

This means a need exists for compositions suitable for treating IL-5 mediated disease. Such

compositions and related methods are provided by the present disclosure.

SUMMARY OF THE DISCLOSURE

One aspect of the disclosure is an antigen binding protein comprising a heavy chain
variable region having the CDRH1 amino acid sequence shown in SEQ ID NO: 5, the CDRH2
amino acid sequence shown in SEQ ID NO: 6, and the CDRH3 amino acid sequence shown in SEQ
ID NO: 7; and a light chain variable region having the CDRL1 amino acid sequence shown in SEQ
ID NO: 8, the CDRL2 amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid
sequence shown in SEQ ID NO: 10.

Another aspect of the disclosure is an antigen binding protein comprising a heavy chain
variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and a light
chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 4.

Another aspect of the disclosure is an antibody comprising a heavy chain and a light chain,
wherein a) the heavy chain comprises a heavy chain variable region having the CDRH1 amino acid
sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and
the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and b) the light chain comprises a light
chain variable region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2
amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ
ID NO: 10.

Another aspect of the disclosure is an antibody comprising a heavy chain and a light chain,

wherein a) the heavy chain comprises a heavy chain variable region sequence having the amino
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acid sequence shown in SEQ ID NO: 3; and b) the light chain comprises a light chain variable
region sequence having the amino acid sequence shown in SEQ ID NO: 4.

Another aspect of the disclosure is an antibody comprising a heavy chain having the amino
acid sequence shown in SEQ ID NO: 1 and a light chain having the amino acid sequence shown in
SEQ ID NO: 2.

Another aspect of the disclosure is a peptide chain comprising the amino acid sequence
shown in SEQ ID NO: 3.

Another aspect of the disclosure is a peptide chain comprising the amino acid sequence
shown in SEQ ID NO: 1.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 3 and a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 4.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 1 and a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 2.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 3.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 1.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO. 15 and a nucleic acid having the sequence shown in SEQ ID NO:
16.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 17 and a nucleic acid having the amino acid sequence shown in
SEQ ID NO: 18.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 13 and a nucleic acid having the amino acid sequence shown in
SEQ ID NO: 14.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 15.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 17.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 13.
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Another aspect of the disclosure is a method for the production of a peptide chain
comprising the amino acid sequence shown SEQ ID NO: 3 said method comprising the step of
culturing a recombinant host cell comprising a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 3; and recovering the peptide chain.

Another aspect of the disclosure is a method for the production of an antibody comprising
the steps of: a) culturing a recombinant host cell comprising an expression vector comprising a
nucleic acid having the sequence shown in SEQ ID NO: 17 and a nucleic acid having the sequence
shown in SEQ ID NO: 18; and b) recovering the antibody; whereby the antibody is produced.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an antigen
binding protein comprising a heavy chain variable region having the CDRH1 amino acid sequence
shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and the
CDRH3 amino acid sequence shown in SEQ ID NO: 7; and a light chain variable region having the
CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid sequence shown in
SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10; and b) a
pharmaceutically acceptable carrier.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain variable region having the CDRH1 amino acid sequence shown
in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and the CDRH3
amino acid sequence shown in SEQ ID NO: 7; and a light chain variable region having the CDRL1
amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid sequence shown in SEQ ID
NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10; and b) a pharmaceutically
acceptable carrier.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain and a light chain, wherein the heavy chain comprises a heavy
chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and the
light chain comprises a light chain variable region sequence having the amino acid sequence shown
in SEQ ID NO: 4; and b) a pharmaceutically acceptable carrier.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain having the amino acid sequence shown in SEQ ID NO: 1 and a
light chain having the amino acid sequence shown in SEQ ID NO: 2; and b) a pharmaceutically
acceptable carrier.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a
subject comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of an antibody

comprising a heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID
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NO: 5, a CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence as
shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a CDR
amino acid sequence as shown in SEQ ID NO: 10; whereby the mild to moderate asthma in the
subject is treated.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a subject
comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of an antibody
comprising a heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light
chain having an amino acid sequence as shown in SEQ ID NO: 1; whereby the mild to moderate
asthma in the subject is treated.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a subject
comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising an antibody comprising a heavy chain having an amino
acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as
shown in SEQ ID NO: 1 and a pharmaceutically effective carrier; whereby the mild to moderate
asthma in the subject is treated.

Another aspect of the disclosure is a method of treating severe asthma in a subject
comprising the steps of: a) identifying a subject having a severe asthma diagnosis; and b)
administering to the subject a therapeutically effective amount of an antibody comprising a heavy
chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino
acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID
NO: 7; and a light chain variable region having a CDR amino acid sequence as shown in SEQ ID
NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as
shown in SEQ ID NO: 10; whereby the severe asthma in the subject is treated.

Another aspect of the disclosure is a method of treating severe asthma in a subject comprising
the steps of: a) identifying a subject having a severe asthma diagnosis; and b) administering to the
subject a therapeutically effective amount of an antibody comprising a heavy chain having an amino
acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as
shown in SEQ ID NO: 1; whereby the severe asthma in the subject is treated.

Another aspect of the disclosure is a method of treating severe asthma in a subject comprising
the steps of: a) identifying a subject having a severe asthma diagnosis; and b) administering to the
subject a therapeutically effective amount of a pharmaceutical composition comprising an antibody

comprising a heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light
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chain having an amino acid sequence as shown in SEQ ID NO: 1 and a pharmaceutically effective
carrier;
whereby the severe asthma in the subject is treated.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject in need thereof comprising the steps of: a) identifying a subject having at least one
selected from the group consisting of: 1) an atopic dermatitis diagnosis according to the Eichenfield
revised criteria of Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or
equal to about two years before treatment; iii) a health care professional’s global assessment score
greater than or equal to about three; iv) atopic dermatitis involvement of greater than or equal to
about 10% of body surface area; v) an eczema area and severity index score greater than or equal to
16; vi) an absolute blood e¢osinophil count of greather than or equal to 150 cells per puL, greater than
or equal to 200 cells per puL, greater than or equal to 300 cells per uL., or greater than or equal to
350 cells per uL; and vii) at least one condition prior to treatment selected from the group
consisting of: 1) an inadequate response, for greater than or equal to six months, to a topical
medication for atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a
side effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a
nonpharmacological treatment for atopic dermatitis; and b) administering to the subject a
therapeutically effective amount of an antibody comprising a heavy chain variable region having a
CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino acid sequence as shown in
SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID NO: 7; and a light chain
variable region having a CDR amino acid sequence as shown in SEQ ID NO: 8, a CDR amino acid
sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as shown in SEQ ID NO:
10; whereby the atopic dermatitis in the subject is treated.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject in need thereof comprising the steps of: a) identifying a subject having at least one
selected from the group consisting of: 1) an atopic dermatitis diagnosis according to the Eichenfield
revised criteria of Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or
equal to about two years before treatment; iii) a health care professional’s global assessment score
greater than or equal to about three; iv) atopic dermatitis involvement of greater than or equal to
about 10% of body surface area; v) an eczema area and severity index score greater than or equal to
16; vi) an absolute blood eosinophil count of of greater than or equal to 150 cells per uL of greater
than or equal to 200 cells per pL and greater than or equal to 350 cells per pul; and vii) at least one
condition prior to treatment selected from the group consisting of: 1) an inadequate response, for
greater than or equal to six months, to a topical medication for atopic dermatitis; 2) poor tolerance

of a topical medication for atopic dermatitis; 3) a side effect from a topical medication for atopic
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dermatitis; and 4) an inadequate response to a nonpharmacological treatment for atopic dermatitis;
and b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain having an
amino acid sequence as shown in SEQ ID NO: 1; whereby the atopic dermatitis in the subject is
treated.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject comprising the steps of: a) identifying a subject having at least one sclected from the
group consisting of: i) an atopic dermatitis diagnosis according to the Eichenfield revised criteria of
Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or equal to about two
years before treatment; iii) a health care professional’s global assessment score greater than or
equal to about three; iv) atopic dermatitis involvement of greater than or equal to about 10% of
body surface area; v) an eczema area and severity index score greater than or equal to 16; vi) an
absolute blood eosinophil count of of greater than or equal to 150 cells per pL of greater than or
equal to 200 cells per uL and greater than or equal to 350 cells per uL; and vii) at least one
condition prior to treatment selected from the group consisting of: 1) an inadequate response, for
greater than or equal to six months, to a topical medication for atopic dermatitis; 2) poor tolerance
of a topical medication for atopic dermatitis; 3) a side effect from a topical medication for atopic
dermatitis; and 4) an inadequate response to a nonpharmacological treatment for atopic dermatitis;
and b) administering to the subject a therapeutically effective amount of a pharmaceutical
composition comprising an antibody comprising a heavy chain having an amino acid sequence as
shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ ID NO:
1 and a pharmaceutically effective carrier, whereby the atopic dermatitis in the subject is treated.

Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil
count in a subject comprising the steps of: a) identifying a subject having a condition selected from
the group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic
asthma, moderate cosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic
asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary discase,
eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis,
bullous pemphigoid, eosinophilic esophagitis and atopic dermatitis; and b) administering to the
subject a therapeutically effective amount of an antibody comprising a heavy chain variable region
having a CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino acid sequence as
shown in SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID NO: 7; and a light
chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 8, a CDR amino
acid sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as shown in SEQ ID

NO: 10; whereby the absolute blood eosinophil count in a subject is decreased.
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Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil
count in a subject comprising the steps of: a) identifying a subject having a condition selected from
the group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic
asthma, moderate cosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic
asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary discase,
eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis,
bullous pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and b) administering to the subject a therapeutically effective amount of
an antibody comprising a heavy chain having an amino acid sequence as shown in SEQ ID NO: 1
and a light chain having an amino acid sequence as shown in SEQ ID NO: 1; whereby the atopic
dermatitis in the subject is treated.

Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil count in a
subject with comprising the steps of: a) identifying a subject having a condition sclected from the
group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic
asthma, moderate cosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic
asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary discase,
eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis,
bullous pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and b) administering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising an antibody comprising a heavy chain having an amino
acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as
shown in SEQ ID NO: 1 and a pharmaceutically effective carrier; whereby the absolute blood

eosinophil count in a subject is decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1. 28Y042-7F11-1 and mepolizumab both caused a dose dependent inhibition of
human IL-5 induced TF-1 cell proliferation (ICso of 4pM and 105pM respectively) when tested at a
1nM - 0.042pM concentration range.

Figure 2. Inhibition of recombinant IL-5-mediated eosinophil shape change by 28Y042-
7F11-1 and mepolizumab in human whole blood. Data shown is representative of 6 donors.

Figure 3. Binding of native IL-5 to 28Y042-7F11-1 and mepolizumab by ELISA.

Figure 4. Comparison of the stability of 28Y042-7F11-1 incubated at 37°C for 6 weeks in
pooled human or cynomolgus monkey serum. Data plotted in comparison to previous results

obtained for mepolizumab and an IL-13 specific control antibody.
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Figure 5. Plots of proportional animal change relative to average pre-dose eosinophil
response. Ratios of the animal eosinophil response against the geometric mean of their pre-dose
values (day -12 to -26). Values computed animal-by-animal with overall geometric mean group
wise values added as horizontal bars. The solid horizontal line corresponds to 20% of the animal’s
original eosinophil count. n=4 per group [29 & 23], single iv (intravenous) administration of drug
on Study Day 1.

Figure 6. Serum total IL-5 levels in cynomolgus monkey from the 9-Month PK/PD study
(data to day 267 / week 38) for animals treated with 28Y042-7F11-1, mepolizumab or vehicle.
28Y042-7F11-1 demonstrated an extended duration and increased magnitude of total IL-5:antibody
complex in serum. The lowest level of quantification (LLOQ) of cynomolgus IL-5 was 9.77 pg/ml.

Figure 7. Mean serum concentration (ng/ml) of 28Y042-7F11-1 and mepolizumab (SB-
240563) in cynomolgus monkeys following a single intravenous (IV) or subcutancous (SC)
injection.

Figure 8. Box 1-1. Diagnostic flowchart for clinical practice — initial presentation.

Figure 9. Box 3-5. Stepwise approach to control symptoms and minimize future risk.

DETAILED DESCRIPTION OF THE DISCLOSURE

The present disclosure provides compositions, for treating interleukin 5 (IL-5) mediated
discases, and related subject matter.

The term “asthma” as used herein means an inflammatory disease of the airways
characterized by reversible airflow obstruction and bronchospasm. Common symptoms include
wheezing, coughing, chest tightness, and shortness of breath. Asthma is a heterogeneous disease,
usually characterized by chronic airway inflammation. It is defined by the history of respiratory
symptoms such as wheeze, shortness of breath, chest tightness and cough that vary over time and in
intensity, together with variable expiratory airflow limitation.

In the methods of the disclosure a diagnosis of asthma in a subject may be made according
to the guidance provided by the Global Initiative for Asthma (GINA) the Global Strategy for
Asthma Management and Prevention (2016 update) document. Those of ordinary skill in the art
will be familiar with the GINA diagnostic flow chart for clinical practice (Figure 8) and diagnostic
criteria for asthma in adults, adolescents and children 6-11 years (Table 1) shown below as well as

other aspect of the guidance (e.g., for pregnant women efc.). See also Table 2 and Table 3.
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Box 1-2. Diagnostic criteria for asthma in adults, adolescents, and children 6-11 years.

expiratory airflow limitation.

Asthma is a heterogencous disease, usually characterized by chronic airway inflammation.
It is defined by the history of respiratory symptoms such as wheeze, shortness of breath,
chest tightness and cough that vary over time and in intensity, together with variable

DIAGNOSTIC FEATURE

| DIAGNOSTIC FEATURE

1. History of variable respiratory symptoms

Wheeze, shortness of breath, chest tightness
and cough

Descriptors may vary between cultures and
by age, ¢.g. children may be described as
having heavy breathing

* Generally more than one type of
respiratory symptom (in adults, isolated
cough is seldom due to asthma)

* Symptoms occur variably over time and
vaty in intensity

» Symptoms are often worse at night or on
waking

» Symptoms are often triggered by exercise,
laughter, allergens, cold air

* Symptoms often appear or worsen with
viral infections

2. Confirmed variable expiratory airflow limitation

Documented excessive variability in lung
function* (one or more of the tests below)
AND documented airflow limitation*

The greater the variations, or the more
occasions excess variation is seen, the more
confident the diagnosis

At least once during diagnostic process
when FEV1 is low, confirm that FEV1/FVC
is reduced (normally >0.75-0.80 in adults,
>().90 in children)

Positive bronchodilator (BD) reversibility
test* (more likely to be positive if BD
medication is withheld before test: SABA
>4 hours, LABA >15 hours)

Adults: increase in FEV1 of >12% and
>200 mL from baseline, 10—15 minutes
after 200—400 mcg albuterol or equivalent
(greater confidence if increase is >15% and
>400 mL).

Children: increase in FEV1 of >12%
predicted

Excessive variability in twice-daily PEF
over 2 weeks*

Adults: average daily diurnal PEF
variability >10%**

Children: average daily diurnal PEF
variability >13%**

Significant increase in lung function after 4
weeks of anti-inflammatory treatment

Adults: increase in FEV1 by >12% and
>200 mL (or PEFT by >20%) from baseline
after 4 weeks of treatment, outside
respiratory infections

Positive exercise challenge test*

Adults: fall in FEV1 of >10% and >200 mL
from baseline

Children: fall in FEV1 of >12% predicted,
or PEF >15%

Positive bronchial challenge test (usually
only performed in adults)

Fall in FEV1 from baseline of >20% with
standard doses of methacholine or
histamine, or >15% with standardized
hyperventilation, hypertonic saline or
mannitol challenge
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Adults: variation in FEV1 of >12% and
>200 mL between visits, outside of
respiratory infections

Children: variation in FEV1 of >12% in
FEV1 or >15% in PEFT between visits (may
include respiratory infections)

BD: bronchodilator (short-acting SABA or rapid-acting LABA); FEV1: forced expiratory
volume in 1 second; LABA: long-acting beta2-agonist; PEF: peak expiratory flow (highest
of three readings); SABA: short-acting beta2-agonist. See Box 1-4 for diagnosis in patients
already taking controller treatment.

*These tests can be repeated during symptoms or in the early morning. **Daily diurnal
PEF variability is calculated from twice daily PEF as ([day’s highest minus day’s lowest] /
mean of day’s highest and lowest), and averaged over one week. fFor PEF, use the same
meter each time, as PEF may vary by up to 20% between different meters. BD reversibility
may be lost during severe exacerbations or viral infections. If bronchodilator reversibility
is not present at initial presentation, the next step depends on the availability of other tests
and the urgency of the need for treatment. In a situation of clinical urgency, asthma
treatment may be commenced and diagnostic testing arranged within the next few weeks
(Box 1-4), but other conditions that can mimic asthma (Box 1-3) should be considered, and
the diagnosis of asthma confirmed as soon as possible.

Excessive variation in lung function
between visits* (less reliable)

Table 2.
Box 1-3. Differential diagnosis of asthma in adults, adolescents and children 6-11 years.
Age Condition Symptoms
6-11years Chronic upper airway cough Sneezing, itching, blocked nose,
syndrome throat-clearing
Inhaled foreign body Sudden onset of symptoms,
unilateral wheeze
Bronchiectasis Recurrent infections, productive
cough
Primary ciliary dyskinesia Recurrent infections, productive
cough, sinusitis
Congenital heart discase Cardiac murmurs
Bronchopulmonary dysplasia Pre-term delivery, symptoms
since birth
Cystic fibrosis Excessive cough and mucus
production, gastrointestinal
symptoms
12-39 Chronic upper airway cough Sneezing, itching, blocked nose,
syndrome throat-clearing
years
Vocal cord dysfunction Dyspnea, inspiratory wheezing
(stridor)

10
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Hyperventilation, dysfunctional
breathing
Bronchiectasis

Cystic fibrosis

Congenital heart disease

Alphal-antitrypsin deficiency

Inhaled foreign body

Dizziness, paresthesia, sighing
Productive cough, recurrent
infections

Excessive cough and mucus
production

Cardiac murmurs
Shortness of breath, family
history of early emphysema

Sudden onset of symptoms

40+ years

Vocal cord dysfunction

Hyperventilation, dysfunctional

breathing

COPD*

Bronchiectasis

Cardiac failure

Medication-related cough

Parenchymal lung disease

Pulmonary embolism

Central airway obstruction

Dyspnea, inspiratory wheezing
(stridor)

Dizziness, paresthesia, sighing

Cough, sputum, dyspnea on
exertion, smoking or noxious
exposure

Productive cough, recurrent
infections

Dyspnea with exertion,
nocturnal symptoms

Treatment with angiotensin
converting enzyme (ACE)
inhibitor

Dyspnea with exertion, non-
productive cough, finger
clubbing

Sudden onset of dyspnea, chest
pain

Dyspnea, unresponsive to
bronchodilators

*Any of the above conditions may also contribute to respiratory symptoms in patients with
confirmed asthma.
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treatment.

Box 1-4. Confirming the diagnosis of asthma in a patient already taking controller

Current status

Steps to confirm the diagnosis of asthma

Variable respiratory symptoms and variable
airflow limitation

Diagnosis of asthma is confirmed. Assess
the level of asthma control and review
controller treatment.

Variable respiratory symptoms but no
variable airflow limitation

Repeat BD reversibility test again after
withholding BD (SABA: 4 hours; LABA:
12+ hours) or during symptoms. If normal,
consider alternative diagnoses (Box 1-3).
IfFEV1 is >70% predicted: consider a
bronchial provocation test. If negative,
consider stepping down controller treatment
and reassess in 2—4 weeks

IfFEV1 is <70% predicted. consider
stepping up controller treatment for 3
months, then reassess symptoms and lung
function. If no response, resume previous
treatment and refer patient for diagnosis and
investigation

Few respiratory symptoms, normal lung
function, and no variable airflow limitation

Repeat BD reversibility test again after
withholding BD (SABA: 4 hours; LABA:
12+ hours) or during symptoms. If normal,
consider alternative diagnoses (Box 1-3).
Consider stepping down controller
treatment:

* If symptoms emerge and lung function
falls: asthma is confirmed. Step up
controller treatment to lowest previous
effective dose.

* If no change in symptoms or lung finction
at lowest controller step: consider ceasing
controller, and monitor patient closely for at
least 12 months.

Persistent shortness of breath and fixed
airflow limitation

Consider stepping up controller treatment
for 3 months, then reassess symptoms and
lung function. If no response, resume
previous treatment and refer patient for
diagnosis and investigation. Consider
asthma—COPD overlap syndrome.

BD: bronchodilator; LABA: long-acting beta2-agonist; SABA: short-acting beta2-agonist

In the methods of the disclosure “asthma” may be “mild asthma,” “moderate asthma™ or
“severe asthma.” In the methods of the disclosure asthma severity can be assessed according to the
GINA guidance. In particular, asthma severity can assessed retrospectively from the level of
treatment required to control symptoms and exacerbations. For example, it can be assessed once

the patient has been on controller treatment for several months and, if appropriate, treatment step
12
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down has been attempted to find the patient’s minimum effective level of treatment. Asthma
severity is not a static feature and may change over months or years.

Asthma severity can be assessed when the patient has been on regular controller treatment
for several months:
+ “Mild asthma” is asthma that is well controlled with Step 1 or Step 2 treatment (see Figure 9; Box
3-5), i.e., with as-needed reliever medication alone, or with low-intensity controller treatment such
as low dose ICS, leukotriene receptor antagonists or chromones.
* “Moderate asthma” is asthma that is well controlled with Step 3 treatment (see Figure 9; Box 3-5),
e.g., low dose ICS/LABA.
* “Severe asthma” is asthma that requires Step 4 or 5 treatment (see Figure 9; Box 3-5), e.g., high-
dose ICS/LABA, to prevent it from becoming ‘uncontrolled’, or asthma that remains ‘uncontrolled’
despite this treatment. While many patients with uncontrolled asthma may be difficult to treat due
to inadequate or inappropriate treatment, or persistent problems with adherence or comorbidities
such as chronic rhinosinusitis or obesity, the European Respiratory Society/American Thoracic
Society Task Force on Severe Asthma considered that the definition of “severe asthma” should be
reserved for patients with refractory asthma and those in whom response to treatment of

comorbidities is incomplete. Table 4 can also be referred to during the assessment of asthma

severity.
Table 4.
Box 3-6. Low, medium and high daily doses of inhaled corticosteroids.
Drug Daily dose (mcg)
Low Medium High

Beclometasone dipropionate (CFC)*  200-500  >500-1000 >1000
Beclometasone dipropionate (HFA)  100-200  >200-400 >400
Budesonide (DPT) 200400  >400-800 >800
Ciclesonide (HFA) 80-160 >160-320 >320
Fluticasone furoate (DPI) 100 n.a. 200
Fluticasone propionate(DPI) 100-250  >250-500 >500
Fluticasone propionate (HFA) 100-250  >250-500 >500
Mometasone furoate 110-220  >220-440 >440
Triamcinolone acetonide 400-1000 >1000-2000 >2000

Children 6-11 years (for children 5 years and younger)
Beclometasone dipropionate (CFC)*  100-200 >200-400 >400
Beclometasone dipropionate (HFA)  50-100  >100-200 >200
Budesonide (DPT) 100200 >200-400 >400
Budesonide (nebules) 250-500 >500-1000 >1000
Ciclesonide 80 >80-160 >160
Fluticasone furoate (DPI) n.a. n.a. n.a.
Fluticasone propionate (DPI) 100-200 >200-400 >400
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Fluticasone propionate (HFA) 100-200 >200-500 >500
Mometasone furoate 110 >220-<440 >440
Triamcinolone acetonide 400-800 >800-1200 >1200

CFC: chlorofluorocarbon propellant; DPI: dry powder inhaler; HFA: hydrofluoroalkane
propellant; n.a. not applicable *Beclometasone dipropionate CFC is included for

comparison with older literature

EERS

In the methods of the disclosure “asthma” may be “mild cosinophilic asthma,” “moderate
eosinophilic asthma,” or “severe eosinophilic asthma.”

“Mild eosinophilic asthma” is mild asthma with an eosinophilic phenotype. For example,
subjects with mild eosinophilic asthma may have mild asthma and blood eosinophils greater than or
equal to 150 eosinophils per per pL. of blood in the past 12 months, greater than or equal to 200
eosinophils per uL. of blood in the past 12 months, greater than or equal to 300 cosinophils per pL.
of blood in the past 12 months or greather than or equal to 350 eosinophils per puL. of blood in the
past 12 months.

“Moderate eosinophilic asthma” is moderate asthma with an eosinophilic phenotype. For
example, subjects with moderate eosinophilic asthma may have moderate asthma and blood
eosinophils greater than or equal to 150 eosinophils per per pL of blood in the past 12 months,
greater than or equal to 200 eosinophils per pL. of blood in the past 12 months, greater than or equal
to 300 cosinophils per pL. of blood in the past 12 months or greather than or equal to 350
eosinophils per uL of blood in the past 12 months.

“Severe cosinophilic asthma” is severe asthma with an eosinophilic phenotype. For
example, subjects with severe eosinophilic asthma may have severe asthma and blood eosinophils
greater than or equal to 150 eosinophils per per uL. of blood in the past 12 months, greater than or
equal to 200 eosinophils per puL of blood in the past 12 months, greater than or equal to 300
eosinophils per uL. of blood in the past 12 months (preferred) or greather than or equal to 350
eosinophils per uL of blood in the past 12 months.

Subjects with severe eosinophilic asthma may also meet, one or more of, the critera

described in Table 5.

Table 5.

A subject has severe eosinophilic asthma if they meet the following criteria:

1) The subject has clinical features of severe refractory asthma similar to those indicated in
the American Thoracic Society Workshop on Refractory Asthma (162 Am. J. Respir. Crit.
Care Med. 2341 (2000) for >12 months.

14



WO 2018/215964 PCT/IB2018/053683

2) The subject has a well-documented requirement for regular treatment with high dose ICS
(inhaled corticosteroids) (i.e., >880 pg/day fluticasone propionate or equivalent daily), with or
without maintenance OCS (oral corticosteroids), in the past 12 months.

3) The subject has a well-documented requirement for controller medication, e.g., long-
acting beta-2-agonist, leukotriene receptor antagonist or theophylline in the past 12 months.

4) The subject has persistent airflow obstruction as indicated by a pre-bronchodilator FEV,
<80% predicted recorded or peak flow diurnal variability of >20% on 3 or more days.

5) The subject has airway inflammation which is likely to be eosinophilic in nature as
indicated by one of the following characteristics at present or documented in the previous 12
months:

— An elevated peripheral blood eosinophil level of >300/pL that is related to asthma or

— Sputum eosinophils >3% or

— Exhaled nitric oxide >50 ppb or

— Prompt deterioration of asthma control (based on documented clinical history or objective
measures) following a <25% reduction in regular maintenance dose of inhaled or oral
corticosteroid dose in the previous 12 months

8) The subject has a previously confirmed history of two or more asthma exacerbations
requiring treatment with oral or systemic corticosteroids in the prior 12 months prior, despite
the use of high-dose ICS and additional controller medication. For subjects receiving
maintenance OCS with high-dose ICS plus controller, the OCS treatment for exacerbations
had to be a two-fold or greater increase in the dose of OCS.

9) The subject has asthma as documented by either:

— Airway reversibility (FEV: >12% and 200 mL) at present or documented in the previous 12
months or

— Airway hyper-responsiveness (provocative concentration causing a 20% fall in FEV; of
methacholine <8 mg/mL or provocative dose causing a 20% fall in FEV; of histamine <7.8
pumol) documented in the prior 12 months or

— Airflow variability in clinic FEV; >20% between two examinations documented in the prior
12 months (FEV; recorded during an exacerbation is not valid) or

— Airflow variability as indicated by >20% diurnal variability in peak flow observed on 3 or
more days.

Importantly, subjects with severe eosinophilic asthma according to these criteria may have less than
150 eosinophils per uL. of blood at the initiation of treatment.

28Y042-7F11-1 is a monoclonal antibody comprising the heavy chain amino acid sequence
shown in SEQ ID NO: 1 and the light chain amino acid sequence shown in SEQ ID NO: 2.
28Y042-7F11-1 and antigen binding proteins of the disclosure--in particular antibody molecules--
comprising the heavy chain CDRs and light chain CDRs of 28Y042-7F11-1, may be used to treat
severe eosinophilic asthma according to the methods of the disclosure. For example, 28Y042-
7F11-1 or the antigen binding proteins of the disclosure, may be indicated for add-on maintenance
treatment of severe cosinophilic asthma, as identified by blood cosinophils greater than or equal to
300 cells/uL in the past 12 months and/or blood eosinophils greater than or equal to 150 cells/uL at
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initiation of treatment and/or blood cosinophils less than 150 cells/uL at initiation of treatment, in
patients. Alternatively, 28Y042-7F11-1, or the antigen binding proteins of the disclosure, may be
indicated for add-on maintenance treatment of severe eosinophilic asthma, as identified by blood
eosinophils greater than or equal to 300 cells/uL in the past 12 months and/or blood e¢osinophils
greater than or equal to 150 cells/uL at initiation of treatment, in patients. 28Y042-7F11-1 or the
antigen binding proteins of the disclosure, may be indicated for add-on maintenance treatment of
severe cosinophilic asthma, as identified by blood eosinophils greater than or equal to 300 cells/pL
in the past 12 months and/or blood eosinophils less than 150 cells/uL at initiation of treatment, in
patients. Such patients may be aged 12 years and older. Treatment with 28Y042-7F11-1 or the
antigen binding proteins of the disclosure may reduce exacerbations of asthma in patients (e.g.,
patients with an exacerbation history). The methods of the disclosure may be used when treatment
with 28Y042-7F11-1 or the antigen binding proteins of the disclosure is indicated (i.e., such
treatment with 28Y042-7F11-1 may be combined with the methods of the disclosure). Treatment
with 28Y042-7F11-1 and the antigen binding proteins of the disclosure can:

a) Produce a reduction in exacerbation frequency. Compared with placebo, treatment with
28Y042-7F11-1 or the antigen binding proteins of the disclosure can reduce the rate of 1) clinically
significant exacerbations, 2) exacerbations requiring hospitalization or ED visits, and 3)
exacerbations requiring hospitalization. This benefit may potentially lead to reductions in
morbidity and fatal events due to asthma.

b) Produce a reduction in daily OCS dose: Treatment with 28Y042-7F11-1 or the antigen binding
proteins of the disclosure may allow subjects to reduce their daily dose of concomitant
corticosteroid without experiencing loss of asthma control. Subjects treated with 28Y042-7F11-1
or the antigen binding compositions of the disclosure may achieve a median percentage reduction of
from baseline in daily oral corticosteroid (OCS) dose versus those treated with placebo. In addition,
subjects treated with 28Y042-7F11-1 or the antigen binding compositions of the disclosure may
achieve a reduction of OCS dose compared with 32% of subjects treated with placebo.

¢) Produce an improvement in lung function: Clinically relevant changes in pre- and post-
bronchodilator FEV; may be demonstrated by treatment with 28Y042-7F11-1 or the antigen
binding proteins of the disclosure compared with placebo. Any improvements in lung function are
of particular clinical importance in this population of subjects as most are on maximal asthma
therapy including high dose ICS (inhaled corticosteroids) and/or OCS plus a controller medication.
d) Produce an improvement in asthma control: Statistically significant and clinically relevant
improvements may be observed in ACQ-5 with 28Y042-7F11-1 or the antigen binding proteins of

the disclosure compared with placebo, indicating subjects may achieve asthma control with the
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addition of 28Y042-7F11-1 or the antigen binding proteins of the disclosure to their existing asthma
treatment.
¢) Produce an improvement in quality of life: Statistically significant and clinically relevant
changes in SGRQ scores may be demonstrated with 28Y042-7F11-1 or the antigen binding proteins
of the disclosure compared with placebo. Subjects may experience marked improvement in asthma
symptoms and ability of perform daily activities.
f) Produce a persistence of efficacy and pharmacodynamic effect: Over a period of 32- and/or 52-
week treatment durations, a sustained reduction in asthma exacerbations and blood eosinophils, and
improvements in lung function, asthma control, and quality of life with no development of tolerance
may be observed.
and
g) Produce a reduction in blood eosinophils. Treatment with compositions comprising 28Y042-
7F11-1 or the antigen binding proteins of the disclosure may result in rapid reduction of blood
eosinophils in a subject.

In the methods of the disclosure “asthma” may be “severe asthma.” In the methods of the
disclosure “asthma” may also be “mild asthma,” “moderate asthma,” “severe asthma,” “mild

EERNS

eosinophilic asthma,” “moderate cosinophilic asthma,” or “severe cosinophilic asthma” as discussed
above. Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat these conditions according to the methods of the disclosure.

In the methods of the disclosure “asthma” may be “uncontrolled eosinophilic asthma.”

Subjects with uncontrolled eosinophilic asthma meet the critera described in Table 6.

Table 6.

A subject has uncontrolled eosinophilic asthma if they meet the following criteria:

1) The subject has a history of diagnosed asthma for at least the prior 12 months.

2) The subject has been prescribed daily use of medium-dose or high-dose ICS (inhaled
corticosteroid) plus LABA (long-acting beta agonists) for at least the prior 12 months.

3) The subject’s dose of other asthma controller medications must be stable for at least the

prior 30 days.

4) The subject has at least 2 documented asthma exacerbations in the prior 12 months that

required use of a systemic corticosteroid burst.
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Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of the
disclosure may be used to treat uncontrolled eosinophilic asthma according to the methods of the
disclosure.

In the methods of the disclosure “asthma” may be “cosinophilic asthma.” Subjects with

eosinophilic asthma meet the critera described in Table 7.

Table 7.

A subject has cosinophilic asthma if they meet the following criteria:

1) The patient has a previous diagnosis of asthma.

2) The patient has had at least 1 asthma exacerbation requiring oral, intramuscular (im), or

intravenous (iv) corticosteroid use for at least 3 days in the prior 12 months.

3) The patient has a current blood cosinophil level of at least 400/pl.

4) The patient has airway reversibility of at least 12% to beta-agonist administration.

5) The patient has an ACQ score of at least 1.5.

6) The patient is taking inhaled fluticasone at a dosage of at least 440 g, or equivalent, daily.
Chronic oral corticosteroid use (no more than 10 mg/day prednisone or equivalent) is
allowed. The patient's baseline asthma therapy regimen (including, but not limited to, inhaled
corticosteroids, oral corticosteroids up to a maximum dose of 10 mg prednisone daily or

equivalent, leukotriene antagonists, 5-lipoxy genase inhibitors, or cromolyn) must be stable for

the prior 30 days.

In the methods of the disclosure “asthma” may be “sub-cosinophilic asthma.” Subjects

with sub-cosinophilic asthma meet the critera described in Table 8.

Table 8

A subject has sub-cosinophilic asthma if they meet the following criteria:

1) The patient has a previous diagnosis of asthma.

2) The patient has had at least 1 asthma exacerbation requiring oral, intramuscular (im), or

intravenous (iv) corticosteroid use for at least 3 days in the prior 12 months.
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3) The patient has a current blood eosinophil level of less than 400/pul.

4) The patient has airway reversibility of at least 12% to beta-agonist administration.

5) The patient has an ACQ score of at least 1.5.

6) The patient is taking inhaled fluticasone at a dosage of at least 440 g, or equivalent, daily.
Chronic oral corticosteroid use (no more than 10 mg/day prednisone or equivalent) is
allowed. The patient's baseline asthma therapy regimen (including, but not limited to, inhaled
corticosteroids, oral corticosteroids up to a maximum dose of 10 mg prednisone daily or

equivalent, leukotriene antagonists, 5-lipoxy genase inhibitors, or cromolyn) must be stable for

the prior 30 days.

Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of the
disclosure may be used to treat eosinophilic asthma and may also be used to treat sub-cosinophilic
asthma according to the methods of the disclosure.

The term “bullous pemphigoid” (BP) as used herein means an acute or chronic autoimmune
skin disease, involving the formation of blisters, more appropriately known as bullae, at the space
between the skin layers epidermis and dermis. BP is the most common autoimmune blistering skin
discase. It characteristically affects the elderly (>70 years) with an annual incidence of 5 to 35 per
million. The incidence of BP is dramatically increasing with an average of 17% per year. BP often
starts with extremely pruritic skin lesions resembling eczema or urticaria before vesicles and
blisters arise. In 10-30% of patients, BP also involves the oral mucosa. Disease severity can be
determined by means of the autoimmune bullous skin disorder intensity score (ABSIS) that
evaluates the involved area as well as the disease activity. The disease is due to an autoimmune
response to structural components of junctional adhesion complexes leading to the damage of the
dermal-epidermal junction with subepidermal blister formation. Specifically, autoreactive B and T
cell responses against the hemidesmosomal antigens BP180 and BP230 have been identified. Serum
levels of autoantibodies to BP180 reflect the disease severity and activity. The T cells are memory
CD4+ cells producing both Th1 and Th2 cytokines, mostly IL-4, IL-5 and IL-13. IL-5 as well as
eotaxin are abundantly found in blister fluids. The production of IL-5 is indeed associated with
blood eosinophilia and significant eosinophil infiltration in the skin of BP patients. Eosinophils are
thought to be critically implicated in blister formation by releasing toxic granule proteins (ESP,
MBP) and proteolytic enzymes.

The term “eosinophilic esophagitis” (EoE) as used herein means an allergic inflammatory

condition of the esophagus that involves eosinophils. Symptoms are swallowing difficulty, food
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impaction, and heartburn. EoE is characterised by a dense infiltrate with white blood cells of the
eosinophil type into the epithelial lining of the esophagus. EoE is believed to be an allergic reaction
against ingested food, based on the important role eosinophils play in allergic reactions. The EoE
diagnostic panel can be used to diagnose EoE. EoE can also be diagnosed if gastroesophageal
reflux does not respond to a 6 week trial of twice-a-day high-dose proton-pump inhibitors (PPIs) or
if a negative ambulatory pH study ruled out gastroesophageal reflux disease (GERD).
Endoscopically, ridges, furrows, or rings may be seen in the oesophageal wall. Sometimes,
multiple rings may occur in the esophagus, leading to the term "corrugated esophagus" or "feline
esophagus" due to similarity of the rings to the cat esophagus. The presence of white exudates in
esophagus is also suggestive of the diagnosis. On biopsy taken at the time of endoscopy, numerous
eosinophils can typically be seen in the superficial epithelium. A minimum of 15 e¢osinophils per
high-power field are required to make the diagnosis. Eosinophilic inflammation is not limited to the
oesophagus alone, and does extend though the whole gastrointestinal tract. Profoundly
degranulated eosinophils may also be present, as may microabcesses and an expansion of the basal
layer. Radiologically, the term "ringed esophagus" has been used for the appearance of eosinophilic
esophagitis on barium swallow studies to contrast with the appearance of transient transverse folds
sometimes seen with esophageal reflux (termed "feline esophagus").

Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat COPD according to the methods of the disclosure.

Subjects with “chronic obstructive pulmonary disease” (COPD) may meet one or more
following criteria: a) a prior COPD diagnosis: subjects with a clinically documented history of
COPD for at least 1 year in accordance with the definition by the American Thoracic
Society/European Respiratory Society; b) severity of COPD: Subjects may present with the
following: a measured pre and post-salbutamol Forced Expiratory Volume in one second/ Forced
vital capacity (FEV/FVC) ratio of <0.70 to confirm a diagnosis of COPD; a measured post-
salbutamol FEV>20 percent and <=80 percent of predicted normal values calculated using
National Health and Nutrition Examination Survey (NHANES) III reference equations; ¢) a history
of exacerbations: a well documented history (like medical record verification) in the 12 months of:
at least two moderate COPD exacerbations. Moderate is defined as the use of systemic
corticosteroids (IM, intravenous, or oral) and/or treatment with antibiotics, or at least one severe
COPD exacerbation. Severe is defined as having required hospitalization. Note: At least one
exacerbation must have occurred while the subject was taking Inhaled corticosteroid (ICS) plus
long acting beta2-agonist (LABA) plus long acting muscarinic antagonist (LAMA). Note: Prior use
of antibiotics alone does not qualify as a moderate exacerbation unless the use was specifically for

the treatment of worsening symptoms of COPD; and d) concomitant COPD therapy: a well
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documented requirement for optimized standard of care (SoC) background therapy that includes
ICS plus 2 additional COPD medications (i.e., triple therapy) for the 12 months prior and meets the
following criteria: Immediately prior to visit to the healthcare provider, a minimum of 3 months of
use of an inhaled corticosteroid (at a dose >=500 micrograms (mcg)/day fluticasone propionate dose
equivalent plus); or LABA and LAMA.

Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat COPD according to the methods of the disclosure.

The term “cosinophilic granulomatosis with polyangiitis” (EGPA) as used herein means an
autoimmune condition that causes inflammation of small and medium-sized blood vessels
(vasculitis) in persons with a history of airway allergic hypersensitivity (atopy). EGPA may also be
referred to as Churg-Strauss Syndrome (CSS) or allergic granulomatosis. EGPA usually manifests
in three stages. The early (prodromal) stage is marked by airway inflammation; almost all patients
experience asthma and/or allergic rhinitis. The second stage is characterized by abnormally high
numbers of eosinophils (hypercosinophilia), which causes tissue damage, most commonly to the
lungs and the digestive tract. The third stage consists of vasculitis, which can eventually lead to cell
death and can be life-threatening.

Subjects with EGPA may meet one or more following criteria: a) asthma;

b) blood cosinophil levels greater than 10% of a differential white blood cell count; ¢) presence of
mononeuropathy or polyneuropathy; d) unfixed pulmonary infiltrates; e) presence of paranasal
sinus abnormalities; and e) histological evidence of extravascular eosinophils. For classification
purposes, a patient shall be said to have EGPA if at least four of the preceding six criteria are
positive.

Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat EGPA according to the methods of the disclosure. The
compositions of the disclosure may be administered to an EGPA patient in an amount of 300 mg
once every 4 weeks.

The term “hypereosinophilic syndrome" (HES) as used herein means a disease
characterized by a persistently elevated eosinophil count (> 1500 eosinophils/mm?) in the blood for
at least six months without any recognizable cause, with involvement of either the heart, nervous
system, or bone marrow.

Subjects with hypereosinophilic syndrome may meet one or more following criteria: a) a
documented history of hypereosinophilic syndrome; b) a blood cosinophil count greater than 1500
cells for 6 months; ¢) signs and symptoms of organ system involvement; and d) no evidence of

parasitic, allergic or other causes of cosinophilia after comprehensive evaluation.
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Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat hypereosinophilic syndrome according to the methods of the
disclosure.

The term “nasal polyposis" as used herein means a disease characterized by the presence of
polyps nasal cavity. Such polyps may be in the upper nasal cavity and/or may originate from within
the ostiomeatal complex.

Subjects with nasal polyposis may meet one or more following criteria: a) a documented
history of nasal polyposis; or b) nasal polyps apparent on examination (e.g., endoscopic
examination).

Treatment with compositions comprising 28Y042-7F11-1 or the antigen binding proteins of
the disclosure may be used to treat nasal polyposis according to the methods of the disclosure.

The term “atopic dermatitis” as used herein means an inflammatory skin condition
characterized by chronic pruritus, lichenification, xerosis, erythematous papules and plaques.

In the methods of the disclosure “atopic dermatitis” may be “moderate to severe atopic
dermatitis.” Subjects with moderate to severe atopic dermatitis may meet, one or more of, the

critera described in Table 9.

Table 9.

A subject has moderate to severe atopic dermatitis if they meet the following criteria (e.g., all,
or “one or more”):

1. An atopic dermatitis diagnosis according to the Eichenfield revised criteria of Hanifin and
Rajka (Eichenfield ef a/., 70 J Am Acad Dermatol 338 (2014)). See Table 10.

2. Diagnosis of atopic dermatitis > 2 years prior to beginning treatment.

3. A health care professional’s global assessment (HGA; also sometimes called an
investigator’s global assessment or IGA) score >3 prior to beginning treatment. See Table 11.

4. Atopic dermatitis involvement of >10% BSA prior to beginning treatment. See Table 12.

5. Aneczema area and severity index (EASI) score >16 prior to beginning treatment. See
Table 13.

6. An absolute blood cosinophil count >350 cells/pL prior to beginning treatment.

7. Optionally, applied a non-prescription, non-medicated (without an active ingredient)
emollient twice-daily for at least 7 days immediately prior to beginning treatment.

8. Prior to beginning treatment having at least one of: a) an inadequate response <6 months
to a stable regimen of prescription topical medication for atopic dermatitis; b) poor tolerance

of prescription topical medications for atopic dermatitis; ¢) a concern for potential side effects
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from prescription topical medications for atopic dermatitis, such as skin thinning or increased
risk of hypothalamic-pituitary-adrenal [HPA] suppression; and/or d) an inadequate response
to optimization of nonpharmacological measures for atopic dermatitis such as moisturizers.
An “inadequate response” to a stable regimen of prescription topical medication for atopic
dermatitis (such as medium to high potency topical corticosteroids or topical calcineurin
inhibitors) is defined as failure to achieve and maintain remission or low disease activity state
(equivalent to an HGA score =0 [clear] to 2 [mild]) despite treatment for the recommended
duration as per label or for the maximum duration recommended for the subject treatment,
whichever is shorter.

Subjects with moderate to severe atopic dermatitis may be children under 18 years of age,
adults at least 18 years of age or older, or adults between 18 and 70 years of age inclusive. Subjects
may be male or female. It is preferred female subjects to be treated are not pregnant, not lactating
and/or not likely to become pregnant.

The diagnosis of atopic dermatitis is based on the Eichenfield revised criteria of Hanifin
and Rajka Fichenfield revised criteria of Hanifin and Rajka. See Table 10 and Eichenfield ef al., 70
J Am Acad Dermatol 338 (2014).

Table 10.

Criteria for Atopic Dermatitis Diagnosis

ESSENTIAL FEATURES- Must be present:
e Pruritus
e Eczema (acute, subacute, chronic)
o Typical morphology and age-specific patterns*
o Chronic or relapsing history

*Patterns include:
1. Facial, neck, and extensor involvement in infants and children
2. Current or previous flexural lesions in any age group
3. Sparing of the groin and axillary regions

IMPORTANT FEATURES- Seen in most cases, adding support to the diagnosis:
o Early age of onset
o Atopy
o Personal and/or family history
o Immunoglobulin E reactivity
o Xecrosis

ASSOCIATED FEATURES- These clinical associations help to suggest the diagnosis of
atopic dermatitis but are too nonspecific to be used for defining or detecting atopic dermatitis
for research and epidemiologic studies:
e Atypical vascular responses (e.g., facial pallor, white dermographism, delayed blanch
response)
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o Keratosis pilaris/pityriasis alba/hyperlinear palms/ichthyosis
¢ Ocular/periorbital changes
e  Other regional findings (e.g., perioral changes/periauricular lesions)
e Perifollicular accentuation/lichenification/prurigo lesions

EXCLUSIONARY CONDITIONS-It should be noted that a diagnosis of atopic dermatitis
depends on excluding conditions, such as:

Scabies
Seborrheic dermatitis

Contact dermatitis (irritant or allergic)
Ichthyoses

Cutaneous T-cell lymphoma

Psoriasis

Photosensitivity dermatoses

Immune deficiency diseases
Erythroderma of other causes

The health care professional’s global assessment (HGA) a clinical tool for assessing the

current state/severity of a subject’s atopic dermatitis. See Rehal ef al, 6 PLos ONE ¢17520 (2011)

and Table 11. It is a static 5-point morphological assessment of overall disease severity as

determined by a trained healthcare professional using the clinical characteristics of erythema,

infiltration, papulation, oozing, and crusting as guidelines. The HGA is made without reference to

previous scores. Each assessment should be made as a visual ‘average’ of the severity of all

affected arcas at the time of the assessment.

Table 11.

Healthcare Professional’s Global Assessment (HGA)

Score / Grade Description

0 | Clear No erythema or induration/papulation, no oozing/crusting; there may be
residual discoloration.

1 | Almost There may be trace faint pink erythema, with almost no

Clear induration/papulation, and no oozing/crusting.

2 | Mild There may be faint pink erythema, with induration/papulation with barely
perceptible elevations, and no oozing/crusting.

3 | Moderate There may be clearly distinguishable dull red erythema with
induration/papulation with clearly perceptible elevations but not prominent;
there may be some oozing/crusting,

4 | Severe There may be deep or bright red erythema with induration/papulation with
prominent elevations (deep step off of border), with oozing/crusting.

The assessment of percentage of body surface area (% BSA) is an estimate of the

percentage of total involved skin with atopic dermatitis. See Table 12. The % BSA assessment

may be performed by looking at inflamed areas from within each of the 4 body surface regions
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separately: the head and neck, the upper extremities, the trunk and the lower extremities, and each
of these body regions can potentially have up to 100% involvement. The raters (e.g., health care
professional) will estimate the percentage of involved skin for each of the regions for a % BSA area
score that is then multiplied by the appropriate proportionality multiplier to yield the % BSA
regional involved value (for subjects >8 years of age, 0.1 for head, 0.2 upper extremities, 0.3 for
trunk and 0.4 for lower extremities). The regional % BSA involved values are summed to generate

the total involved % BSA. The regional % BSA area score will also be utilized as part of the matrix

to calculate the EASI score.

Table 12.
Body Surface Area

e  %BSA area score may be determined by following the 3 steps described
here to calculate total % BSA involvement.

e Step 1: Estimate %BSA involvement in each body region; Step 2: Multiply
% involvement by fraction of total body area; Step 3: Calculate the total
involved %BSA. The an example of how % total involved BSA may be
calculated is provided below:

% Invedvemant
{0-§00% each area)

Voot Wamiiet
Body Region

The EASI scoring system is a standardized clinical tool for the assessment of atopic
dermatitis that takes into account the overall extent of the % body surface area (% BSA) involved
and the severity scores for each of the clinical signs: erythema, induration/papulation, excoriation,

and lichenification. See Hanifin ef al., 10 Exp Dermatol 11 (2001); Rullo ef al., 36 Allergol et
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Immunopathol 201 (2008) and Table 13. The % BSA area score from the % BSA assessment is to

PCT/IB2018/053683

be used as part of the matrix to calculate the EASI score. Severity scores for each of the clinical

signs (erythema, induration/papulation, excoriation, and lichenification) are graded on a 4-point

scale (0 to 3) for each of the 4 body regions (head and neck, upper extremities, lower extremities,

and trunk). The severity scores for each of the signs are summed for each region and multiplied by

the % BSA area score and by the appropriate proportionality multiplier (for subjects >8 years of

age, 0.1 for head, 0.2 upper extremities, 0.3 for trunk and 0.4 for lower extremities) to generate a

regional EASI score. The regional EASI scores are then summed to yield the final EASI score.

The EASI score is a static assessment made without reference to previous scores.

Table 13.

Eczema Area and Severity Index (EASI)

area score based on the following definitions:

0 = No involvement
1 =<10%

2 =10%-29%

3 =30%-49%

4 = 50%-69%
5="70%-89%

6 = 90%-100%

v’ Half-points may be used, e.g., 2.5

v Take an average of the severity across the involved area.

Severity of Signs: Grade the severity of each sign on a scale of 0 to 3:

Once a % BSA involvement for each region is determined, each percentage is translated to an

0 Absent
1 Mild
2 Moderate
3 Severe
Scoring table:
Induration/ Region Score
Body Erythema h Excoriation | Lichenification g . per
h Papulation score | Multiplier
Region (0-3) (0-3) (0-3) (0-3) (0-6) body
region
Head/neck Er + + )| x x0.1
Trunk E, + + )| x x0.3
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Upper " ( + + )| x x0.2
extremities | +
Lower " ( + + )| x x0.4
extremities | +

The final EASI score is the sum of the 4 region scores:

(0-72)

Therapeutically effective amounts of 28Y042-7F11-1 or the antigen binding proteins of the
disclosure can be used to treat a patient with atopic dermatitis or reduce absolute blood eosinophil
counts in such patients. Such atopic dermatitis may be moderate atopic dermatitis or severe atopic
dermatitis.

Treatment of atopic dermatitis--such as moderate atopic dermatitis or severe atopic
dermatitis--with 28Y042-7F11-1 or the antigen binding proteins of the disclosure, according to the
methods of the disclosure can produce at least one result selected from the group consisting of:

a) an HGA score of 0 or 1 and at least a 2-grade improvement in the HGA (e.g., relative to a
starting HGA score);

b) a decrease in Eczema Area and Severity Index (EASI) score (e.g., relative to a starting EASI
score);

¢) adecrease in percent of total body surface arca (% BSA) affected (e.g., relative to a starting %
BSA); and/or

d) a determination by a health care professional that a subject does not have atopic dermatitis
according to the Eichenfield revised criteria of Hanifin and Rajka (Eichenfield ef a/., 70 J Am Acad
Dermatol 338 (2014).

The EASI score after treatment according to the methods of the disclosure may be less than
16 such as for example from about O to less than 16. The EASI score after treatment may also be
from about O to about 15, about 0 to about 14, about O to about 13, about O to about 12, about 0 to
about 11, about 0 to about 10, about 0 to about 9, about O to about 8, about 0 to about 7, about O to
about 6, about 0 to about 5, about 0 to about 4, about O to about 3, about O to about 2, about 0 to about
1, from about 1 to less than 16, from about 2 to less than 16, from about 3 to less than 16, from about
4 to less than 16, from about 5 to less than 16, from about 6 to less than 16, from about 7 to less than
16, from about 8 to less than 16, from about 9 to less than 16, from about 10 to less than 16, from
about 11 to less than 16, from about 12 to less than 16, from about 13 to less than 16, from about 14
to less than 16, from about 15 to less than 16, from about 2 to about 15, from about 3 to about 14,
from about 4 to about 13, from about 5 to about 12, from about 6 to about 11, from about 7 to about
10, from about 8 to about 9, from about 0 to about 8, from about 8 to less than 16, from about 0 to
about 4, from about 4 to about 8, from about 8 to about 12 and from about 12 to less than 16.
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The % BSA after treatment according to the methods of the disclosure may be less than about
10% such as for example from about 0% to less than 10%. The % BSA after treatment may also be
from about 1% to less than 10%, from about 2% to less than 10%, from about 3% to less than 10%,
from about 4% to less than 10%, from about 5% to less than 10%, from about 6% to less than 10%,
from about 7% to less than 10%, from about 8% to less than 10%, from about 9% to less than 10%,
from about 0% to about 9%, from about 0% to about 8%, from about 0% to about 7%, from about
0% to about 6%, from about 0% to about 5%, from about 0% to about 4%, from about 0% to about
3%, from about 0% to about 3%, from about 0% to about 2%, from about 0% to about 1%, from about
0% to about 5%, from about 5% to less than 10%, from about 0% to about 2.5%, from about 2.5% to
about 5%, from about 5% to about 7.5% and from about 7.5% to less than 10%.

The term “antigen binding protein”, as used herein refers to isolated antibodies, antibody
fragments (e.g., Fabs efc.) and other antibody derived protein constructs--such as those comprising
antibody domains (e.g., domain antibodies efc.)--which are capable of binding to human IL-5 (SEQ
ID NO: 11).

The term “antibody” as used herein refers to molecules with an immunoglobulin-like
domain (e.g., IgG, IgM, IgA, IgD or IgE) and includes monoclonal, recombinant, polyclonal,
monoclonal, recombinant, polyclonal, chimeric, human, and humanized molecules of this type.
Monoclonal antibodies may be produced by a eukaryotic cell clone expressing an antibody.
Monoclonal antibodies may also be produced by a eukaryotic cell line which can recombinantly
express the heavy chain and light chain of the antibody by virtue of having nucleic acid sequences
encoding these introduced into the cell. Methods to produce antibodies from different eukaryotic
cell lines such as Chinese Hamster Ovary cells, hybridomas or immortalized antibody cells derived
from an animal (¢.g., human) are well known.

The antibody may be derived from rat, mouse, primate (e.g., cynomolgus, Old World
monkey or Great Ape), human or other sources such as nucleic acids generated using molecular
biology techniques which encode an antibody molecule.

The antibody may comprise a constant region, which may be of any isotype or subclass.
The constant region may be of the IgG isotype, for example, IgG1, 1gG», 1gGs, 1gGy or variants
thereof. The antigen binding protein constant region may be IgG.

The antigen binding protein may comprise one or more modifications selected from a
mutated constant domain such that the antibody has enhanced effector functions/ADCC and/or
complement activation.

An antibody may be capable of binding to a target antigen. Examples, of such target

antigens include human IL-5 comprising the amino acid sequence shown in SEQ ID NO: 11.
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28Y042-7F11-1 comprising the heavy chain amino acid sequence shown in SEQ ID NO: 1
and the light chain amino acid sequence shown in SEQ ID NO: 2 is an example of an antibody.
28Y042-7F11-1 or the antigen binding proteins of the disclosure bind human IL-5 and antagonizes
its activity.

28Y042-7F11-1 is a recombinant humanized monoclonal antibody (IgG:, Kappa) 28Y042-
7F11-1 has two light and two heavy chains.

The 28Y042-7F11-1 heavy chain is encoded by the nucleic acid sequence shown in SEQ ID
NO: 15. The 28Y042-7F11-1 light chain is encoded by the nucleic acid sequence shown in SEQ ID
NO: 16.

The 28Y042-7F11-1 heavy and light chains are covalently linked by a single disulfide bond
and the heavy chains are linked to each other by two disulfide bonds resulting in a typical IgG
molecule.

28Y042-7F11-1 or the antigen binding proteins of the disclosure can be provided as a
lyophilized powder containing the antibody and excipients which can be reconstituted with a
pharmaceutically acceptable carrier (e.g., sterile water). This reconstituted pharmaceutical
composition can then be administered either subcutancously or intravenously (e.g., with further
dilution). 28Y042-7F11-1 or the antigen binding proteins of the disclosure can also be provided as
a liquid formulation containing the antibody, excipients and a pharmaceutically acceptable carrier.
This liquid pharmaceutical composition can then be administered either subcutaneously or
intravenously (e.g., with further dilution).

The term “antibody variant” as used herein means an antibody that differs from a parent
antibody by virtue of at least one amino acid modification (e.g., by having a different amino acid
side chain), post-translational modification or other modification in at least one heavy chain, light
chain, or combinations of these that results in a structural change (e.g., different amino acid side
chain, different post-translational modification or other modification) relative to the parent
antibody. 28Y042-7F11-1 is an example of a such a parent antibody. Structural changes can be
determined directly by a variety of methods well know in the art such as LC-MS, direct sequencing
or indirectly via methods such as isoelectric focusing and the like. Such methods are well known to
those of ordinary skill in the art.

The term “IL-5" as used herein means human IL-5 comprising the amino acid sequence
shown in SEQ ID NO: 11.

The term “specifically binds”, as used herein in relation to antigen binding proteins means
that the antigen binding protein binds to a target antigen as well as a discrete domain, or discrete

amino acid sequence, within a target antigen with no or insignificant binding to other (for example,
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unrelated) proteins. This term, however, does not exclude the fact that the antigen binding proteins
may also be cross-reactive with closely related molecules (for example, those with a high degree of
sequence identity or from another genera or species). The antigen binding proteins described herein
may bind to human IL-5 or the human IL-5 receptor with at least 2, 5, 10, 50, 100, or 1000-fold
greater affinity than they bind to closely related molecules.

The binding affinity (Kp) of the antigen binding protein-target antigen interaction may be 1
mM or less, 100 nM or less, 10 nM or less, 2 nM or less or 1 nM or less. Alternatively, the Kp may
be between 5 and 10 nM; or between 1 and 2 nM. The Kp may be between 1 pM and 500 pM; or
between 500 pM and 1 nM. The binding affinity of the antigen binding protein is determined by the
association constant (Ka) and the dissociation constant (Kd) (KD = Kd/Ka). The binding affinity
may be measured by BIACORE™, for example, by capture of the test antibody onto a protein-A
coated sensor surface and flowing target antigen over this surface. Alternatively, the binding
affinity can be measured by FORTEBIO, for example, with the test antibody receptor captured onto
a protein-A coated needle and flowing target antigen over this surface.

The K4 may be 1x107 Ms™ or less, 1x10™* Ms™ or less, or 1x10”° Ms™ or less. The K4 may
be between 1x10”° Ms™ and 1x10™* Ms™; or between 1x10™* Ms™ and 1x10~ Ms™. A slow Kq may
result in a slow dissociation of the antigen binding protein-target antigen complex and improved
neutralization of the target antigen.

The term “specific antigen binding activity” as used herein means antigen binding activity
as measured by Surface Plasmon Resonance (SPR). IL-5 specific binding activity may be
determined by SPR using a BIACORE™ instrument, for example performed in the binding mode. It
is binding activity divided by total protein (e.g., 28Y042-7F11-1) content in a sample.

The term “FcRn binding activity” as used herein means Neonatal Fc (FcRn) Receptor
binding activity as measured by Surface Plasmon Resonance (SPR). FcRn binding may be
determined using a BIACORE™ instrument. It is binding activity to the FcRn receptor, divided by
the total protein concentration of the sample.

The SPR method for specific antigen binding and FcRn binding uses a reference standard of
28Y042-7F11-1. The 28Y042-7F11-1 reference standard can be used in assays to obtain system
suitability and sample comparability data, to ensure methods are performing appropriately. The
reference standard can allow the establishment of a calibration curve and concentrations of the
samples are interpolated from the curve.

By “isolated”, it is intended that the molecule, such as an antigen binding protein or nucleic
acid, is removed from the environment in which it may be found in nature. For example, the
molecule may be purified away from substances with which it would normally exist in nature. For

example, the mass of the molecule in a sample may be 95% of the total mass. The disclosure also
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provides isolated nucleic acids comprising SEQ ID NO:s 13, 14, 15, 16, 17 and/or 18 and portions
thereof as well as compositions of these. Importantly, the nucleic acid of the disclosure are
typically provided as composition that can comprise any combination of the nucleic acids of the
disclosure, buffer, residual buffer, salts, counter ions, water, alcohols or vector and the like.
Alternatively, the composition of the disclosure can comprise just the nucleic acids of the
disclosure.

The terms “Vy” and “V1.” are used herein to refer to the heavy chain variable region and
light chain variable region respectively of an antigen binding protein.

“CDRs” are defined as the complementarity determining region amino acid sequences of an
antigen binding protein. These are the hypervariable regions of immunoglobulin heavy and light
chains. There are three heavy chain and three light chain CDRs (or CDR regions) in the variable
portion of an immunoglobulin. Thus, "CDRs" as used herein refers to all three heavy chain CDRs,
all three light chain CDRes, all heavy and light chain CDRs, or at least one CDR and wherein the at
least one CDR is CDRH3. Framework regions follow each of these CDR regions. Acceptable
heavy chain variable region and light chain variable region framework 1, framework 2 and
framework 3 regions are readily recognized by those of ordinary skill in the art. Acceptable heavy
chain constant regions (including hinge regions) and light chain constant regions are readily
recognized by those of ordinary skill in the art as well. Acceptable antibody isotypes are similarly
readily recognized by those of ordinay skill in the art.

Throughout this specification, amino acid residues in variable domain sequences and full
length antibody sequences are numbered according to the Kabat numbering convention. Similarly,
the terms “CDR”, “CDRL1”, “CDRL2”, “CDRL3”, “CDRH1”, “CDRH2”, “CDRH3” used in the
specification follow the Kabat numbering convention.

It will be apparent to those skilled in the art that there are alternative numbering
conventions for amino acid residues in variable domain sequences and full length antibody
sequences. There are also alternative numbering conventions for CDR sequences, for example those
set out according to the Chothia numbering convention. The structure and protein folding of the
antibody may mean that other residues are considered part of the CDR sequence and would be
understood to be so by a skilled person.

Other numbering conventions for CDR sequences available to a skilled person include
“AbM” (University of Bath) and “contact” (University College London) methods. The minimum
overlapping region using at least two of the Kabat, Chothia, AbM and contact methods can be
determined to provide the “minimum binding unit”. The minimum binding unit may be a sub-

portion of a CDR.
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Table 14 below represents one definition using each numbering convention for each CDR
or binding unit. The Kabat numbering scheme is used in Table 14 to number the variable domain
amino acid sequence. It should be noted that some of the CDR definitions may vary depending on

the individual publication used.

Table 14.
Kabat CDR Chothia AbM CDR Contact CDR Minimum
CDR binding
unit
H1 | 31-35/35A/35B | 26-32/33/34 | 26-35/35A/35B | 30-35/35A/35B | 31-32
H2 | 50-65 52-36 50-58 47-58 52-56
H3 | 95-102 95-102 95-102 93-101 95-101
L1 24-34 24-34 24-34 30-36 30-34
L2 | 50-56 50-36 50-56 46-55 50-55
L3 89-97 89-97 89-97 89-96 89-96

“Percent identity” between a query nucleic acid sequence and a subject nucleic acid
sequence is the “Identities” value, expressed as a percentage, that is calculated by the BLASTN
algorithm when a subject nucleic acid sequence has 100% query coverage with a query nucleic acid
sequence after a pair-wise BLASTN alignment is performed. Such pair-wise BLASTN alignments
between a query nucleic acid sequence and a subject nucleic acid sequence are performed by using
the default settings of the BLASTN algorithm available on the National Center for Biotechnology
Institute’s website with the filter for low complexity regions turned off. Importantly, a query
sequence may be described by a nucleic acid sequence identified in one or more claims herein.

Nucleic acid sequences which may be useful, and included, in the compositions and related
methods of the disclosure may have between about 85% to about 100%, about 90% to about 100%,
about 95% to about 100%, about 91%, about 92%, about 93%, about 94%, about 95%, about 96%,
about 97%, about 98%, about 99% and about 100% identity to the nucleic acid sequences identified
in the disclosure (e.g., nucleic acids encoding an antibody heavy chain or antibody light chain). In
the disclosure, percent identity between the nucleic acid sequences described may include any
discrete subrange of the percent identiy ranges recited above (e.g., any range of integer values
within a particular range or discrete subvalues within a particular range).

“Percent identity” between a query amino acid sequence and a subject amino acid sequence
is the “Identities” value, expressed as a percentage, that is calculated by the BLASTP algorithm

when a subject amino acid sequence has 100% query coverage with a query amino acid sequence
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after a pair-wise BLASTP alignment is performed. Such pair-wise BLASTP alignments between a
query amino acid sequence and a subject amino acid sequence are performed by using the default
settings of the BLASTP algorithm available on the National Center for Biotechnology Institute’s
website with the filter for low complexity regions turned off. Importantly, a query sequence may be
described by an amino acid sequence identified in one or more claims herein.

The amino acid sequences which may be useful, and included, in compositions and related
methods of the disclosure may have between about 85% to about 100%, about 90% to about 100%,
about 95% to about 100%, about 91%, about 92%, about 93%, about 94%, about 95%, about 96%,
about 97%, about 98%, about 99% and about 100% identity to the amino acid sequences identified
in the disclosure (e.g., to an antibody heavy chain or antibody light chain). In the disclosure,
percent identity between the amino acid sequences described may includes any discrete subrange of
the percent identiy ranges recited above (e.g., any range of integer values within a particular range
or discrete subvalues within a particular range).

The terms “peptide”, “polypeptide”, “protein” and “peptide chain” each refer to a molecule
comprising two or more amino acid residues. A peptide may be monomeric or polymeric.

It is well recognized in the art that certain amino acid substitutions are regarded as being
"conservative". Amino acids are divided into groups based on common side-chain properties and
substitutions within groups that maintain all or substantially all of the binding affinity of the antigen
binding protein are regarded as conservative substitutions. See Table 15. The antigen binding

proteins disclosed herein can comprise such “conservative” amino acid substitutions.

Table 15.
Side chain Members
Hydrophobic met, ala, val, leu, ile
Neutral hydrophilic cys, ser, thr
Acidic asp, glu
Basic asn, gin, his, lys, arg
Residues that influence chain orientation gly, pro
Aromatic trp, tyr, phe

The term “pharmaceutical compostion” as used herein means a composition suitable for
administration to a patient.
The pharmaceutical compositions described herein may comprise purified preparations of

an antibody as described herein.
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For example, the pharmaceutical preparation may comprise a purified preparation of an
antibody as described herein in combination with a pharmaceutically acceptable carrier.

Typically, such pharmaceutical compositions comprise a pharmaceutically acceptable
carrier as known and called for by acceptable pharmaceutical practice. Examples of such carriers
include sterilized carriers, such as saline, Ringers solution, or dextrose solution, optionally buffered
with suitable buffers to a pH within a range of 5 to 8.

Pharmaceutical compositions may be administered by injection or infusion (e.g.,
intravenous, intraperitoneal, intradermal, subcutancous, intramuscular, or intraportal). Such
compositions are suitably free of visible particulate matter. Pharmaceutical compositions may
comprise between 1 mg to 10 g of antigen binding protein, for example, between 5 mg and 1 g of
antigen binding protein. Alternatively, the composition may comprise between 5 mg and 500 mg of
antigen binding protein, for example, between 5 mg and 50 mg.

Methods for the preparation of such pharmaceutical compositions are well known to those
skilled in the art. Pharmaceutical compositions may comprise between 1 mg to 10 g of antigen
binding protein in unit dosage form, optionally together with instructions for use. Pharmaceutical
compositions may be lyophilized (freeze dried) for reconstitution prior to administration according
to methods well known or apparent to those skilled in the art. Where antibodies have an IgG
isotype, a chelator of copper, such as citrate (e.g., sodium citrate) or EDTA or histidine, may be
added to the pharmaceutical composition to reduce the degree of copper-mediated degradation of
antibodies of this isotype. Pharmaceutical compositions may also comprise a solubilizer, such as
arginine, a surfactant/anti-aggregation agent such as polysorbate 80, and an inert gas such as
nitrogen to replace vial headspace oxygen.

The term “therapeutically effective amount™ as used herein means an amount of an agent
(such as an antibody or a pharmaceutical composition), which provides a therapeutic benefit in the
treatment or management of one or more symptoms of a condition to be treated (such as asthma,
mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled ecosinophilic asthma, cosinophilic asthma, sub-
eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid, cosinophilic
esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis). Examples
of such treatment or management of one or more symptoms of asthma—including asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate cosinophilic asthma,
severe eosinophilic asthma, uncontrolled eosinophilic asthma, eosinophilic asthma and sub-
eosinophilic asthma—include 1) a reduction of the frequency of asthma exacerabations; 2) a

reduction in the time to first clinically significant exacerbation requiring oral or systemic
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corticosteroids, hospitalisation, and/or emergency department (ED) visits; 3) a reduction in the
frequency of exacerbations requiring hospitalization (including intubation and admittance to an
intensive care unit) or ED visits; 4) a reduction in the time to first exacerbation requiring
hospitalization or ED visit; 5) a change from baseline in clinic pre-bronchodilator FEV; 6) a
change from baseline in clinic post-bronchodilator FEV:; 7) a change from baseline in an Asthma
Control Questionnaire (ACQ) score; 8) improved lung function as assessed by spirometry (e.g.,
vital capacity (VC), forced vital capacity (FVC), forced expiratory volume (FEV) at timed intervals
of 0.5, 1.0 (FEV1), 2.0, and 3.0 seconds, forced expiratory flow 25-75% (FEF 25-75) and maximal
voluntary ventilation (MVV) total lung capacity, idal volume, residual volume, expiratory reserve
volume, inspiratory reserve volume, inspiratory capacity, inspiratory vital capacity, vital capacity,
functional residual capacity, residual volume expressed as percent of total lung capacity, alveolar
gas volume, actual volume of the lung including the volume of the conducting airway, forced vital
capacity, efc.); and 9) a reduction in asthma exacerbations requiring steroids for control (such as
oral steroids or steroids—Ilike prednisone, prednisolone efc.--administered by any route). Sucha
reduction in asthma exacerbations requiring steroids for control may be an approximately 50%
reduction in exacerbations requiring steroids (e.g., oral steroids).

Therapeutically effective amounts and treatment regimes are generally determined
empirically and may be dependent on factors, such as the age, weight, and health status of the
patient and disease or disorder to be treated. Such factors are within the purview of the attending
physician.

The dosage of antigen binding protein administered to a subject is generally between 1
ug/kg to 150 mg/kg, between 0.1 mg/kg and 100 mg/kg, between 0.5 mg/kg and 50 mg/kg, between
1 and 25 mg/kg, between about 0.3 mg/kg and about 3 mg/kg or between 1 and 10 mg/kg of the
subject's body weight. For example, the dose may be 10 mg/kg, 30 mg/kg, or 60 mg/kg. The dose
may also be from 10 mg/kg to 110 mg/mg 15 mg/kg to 25 mg/kg or 15 mg/kg to 100 mg/kg. The
antigen binding protein may be administered, for example, parenterally, subcutancously,
intravenously, or intramuscularly. Doses may also be administered on a per subject basis such as
about 20 mg per subject to about 750 mg per subject, about 75 mg per subject to about 750 mg per
subject, about 20 mg per subject to about 200 mg per subject. The dose may be any discrete
subrange with these dosage ranges. For example, the dose may also be administered
subcutancously on a per subject basis such as about 100 mg per subject (e.g., once every four
weeks), or 300 mg per subject (or other doses administered may be subcutancously with provided
approximately the same, or comparable, bioavailability is achieved as with intravenous
administration—e.g., three doses of 100 mg per subject to achieve a total dose administered

subcutancously of 300 mg per subject).
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Ranges provided herein, of any type, include all values within a particular range described
and values about an endpoint for a particular range.

If desired, the effective daily dose of an antibody or antigen binding protein of the
disclosure (e.g., as a pharmaceutical compostion) may be administered as two, three, four, five, six
or more doses administered separately at appropriate intervals throughout the day, optionally, in
unit dosage forms.

The administration of a dose may be by slow continuous infusion over a period of from 2 to
24 hours, such as of from 2 to 12 hours, or from 2 to 6 hours. Such an administration may result in
reduced side effects.

The administration of a dose may be repeated one or more times as necessary, for example,
three times daily, once every day, once every 2 days, once a week, once a every 14 days, once a
month, once every 3 months, once every 4 months, once every 6 months, or once every 12 months.
The antigen binding proteins may be administered by maintenance therapy, for example once a
week for a period of 6 months or more. The antigen binding proteins may be administered by
intermittent therapy, for example, for a period of 3 to 6 months and then no dose for 3 to 6 months,
followed by administration of antigen binding proteins again for 3 to 6 months, and so on, ina
cycle.

For example, the dose may be administered subcutancously, once every 14 or 28 days, in
the form of multiple doses on each day of administration. In one embodiment, the dosage of the
composition is 100 mg once every 4 weeks (28 days).

The antigen binding protein may be administered to the subject in such a way as to target
therapy to a particular site.

The antigen binding protein in the methods of the disclosure may be used in combination
with one or more other therapeutically active agents, such as antibodies or small molecule inhibitors

By the term "treating" and grammatical variations thercof as used herein, is meant
therapeutic therapy. In reference to a particular condition, treating means: (1) to ameliorate the
condition of one or more of the biological manifestations of the condition, (2) to interfere with a)
one or more points in the biological cascade that leads to or is responsible for the condition or b)
one or more of the biological manifestations of the condition, (3) to alleviate one or more of the
symptoms, effects or side effects associated with the condition or treatment thereof, (4) to slow the
progression of the condition or one or more of the biological manifestations of the condition or (5)
to prevent the onset of one or more of the biological manifistations of the condition. Prophylactic
therapy is also contemplated thereby. The skilled artisan will appreciate that "prevention" is not an

absolute term. In medicine, "prevention" is understood to refer to the prophylactic administration of
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a drug to substantially diminish the likelihood or severity of a condition or biological manifestation
thereof, or to delay the onset of such condition or biological manifestation thereof.

The terms “individual”, “subject” and “patient” are used herein interchangeably. The
subject is typically a human. The subject may also be a mammal, such as a mouse, rat, or primate
(e.g., a marmoset or monkey). The subject can be a non-human animal. The antigen binding
proteins, compositions and methods of the disclosure also have veterinary use. The subject to be
treated may be a farm animal, for example, a cow or bull, sheep, pig, ox, goat or horse, or may be a
domestic animal such as a dog or cat. The animal may be any age, or a mature adult animal.

Treatment can be therapeutic, prophylactic or preventative. The subject will be one who is
in need thereof. Those in need of treatment may include individuals already suffering from a
particular medical disease, in addition to those who may develop the disease in the future.

Thus, the methods, antigen binding proteins and compositions of the disclosure described
herein can be used for prophylactic treatment or preventative treatment if specified. In this case,
methods, antigen binding proteins and compositions of the disclosure can be used to prevent or
delay the onset of one or more aspects or symptoms of a disease. The subject can be asymptomatic.
The subject may have a genetic predisposition to the disease. A prophylactically effective amount
of the antigen binding protein is administered to such an individual. A prophylactically effective
amount is an amount which prevents or delays the onset of one or more aspects or symptoms of a
disease described herein.

The methods, antigen binding proteins and compositions of the disclosure need not affect a
complete cure, or eradicate every symptom or manifestation of the disease to constitute a viable
therapeutic treatment. As is recognised in the art, drugs employed as therapeutic agents in methods
of treatment may reduce the severity of a given disease state, but need not abolish every
manifestation of the disease to be regarded as useful therapeutic agents. Similarly, a
prophylactically administered treatment need not be completely effective in preventing the onset of
a disease in order to constitute a viable prophylactic agent. Simply reducing the impact of a disease
(for example, by reducing the number or severity of its symptoms, or by increasing the
effectiveness of another treatment, or by producing another beneficial effect), or reducing the
likelihood that the disease will occur (for example by delaying the onset of the disease) or worsen in
a subject, is sufficient.

One aspect of the disclosure is an antigen binding protein comprising a heavy chain
variable region having the CDRH1 amino acid sequence shown in SEQ ID NO: 5, the CDRH2
amino acid sequence shown in SEQ ID NO: 6, and the CDRH3 amino acid sequence shown in SEQ

ID NO: 7; and a light chain variable region having the CDRL1 amino acid sequence shown in SEQ
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ID NO: 8, the CDRL2 amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid
sequence shown in SEQ ID NO: 10.

In one embodiment of the antigen binding protein the disclosure the heavy chain variable
region further comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

In one embodiment the antigen binding protein of the disclosure comprises a heavy chain
Fc domain having a tyrosine residue at position 252, a threonine residue at position 254 and a
glutamic acid residue at position 256 and wherein an amino terminus of the heavy chain Fc domain
is connected to a carboxy terminus of the heavy chain variable region.

Another aspect of the disclosure is an antigen binding protein comprising a heavy chain
variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and a light
chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 4.

Another aspect of the disclosure is an antibody comprising a heavy chain and a light chain,
wherein a) the heavy chain comprises a heavy chain variable region having the CDRH1 amino acid
sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and
the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and b) the light chain comprises a light
chain variable region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2
amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ
ID NO: 10.

In one embodiment of the antibody of the disclosure the heavy chain variable region further
comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

In one embodiment of the antibody of the disclosure the heavy chain comprises a heavy
chain Fc domain having a tyrosine residue at position 252, a threonine residue at position 254 and a
glutamic acid residue at position 256.

Another aspect of the disclosure is an antibody comprising a heavy chain and a light chain,
wherein a) the heavy chain comprises a heavy chain variable region sequence having the amino
acid sequence shown in SEQ ID NO: 3; and b) the light chain comprises a light chain variable
region sequence having the amino acid sequence shown in SEQ ID NO: 4.

In one embodiment of the antibody of the disclosure the heavy chain comprises a heavy
chain Fc domain having a tyrosine residue at position 252, a threonine residue at position 254 and a
glutamic acid residue at position 256.

Another aspect of the disclosure is an antibody comprising a heavy chain having the amino
acid sequence shown in SEQ ID NO: 1 and a light chain having the amino acid sequence shown in
SEQ ID NO: 2.

Another aspect of the disclosure is a peptide chain comprising the amino acid sequence
shown in SEQ ID NO: 3.
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Another aspect of the disclosure is a peptide chain comprising the amino acid sequence
shown in SEQ ID NO: 1.

In one embodiment the composition of the disclosure comprises a nucleic acid encoding the
heavy chain variable region of the disclosure and a nucleic acid encoding the light chain variable
region of the antigen binding protein of the disclosure.

In one embodiment the composition of the disclosure comprises a nucleic acid encoding the
heavy chain variable region of the disclosure and a nucleic acid encoding the light chain variable
region of the disclosure.

In one embodiment the composition of the disclosure comprises a nucleic acid encoding the
heavy chain Fc domain connected to the carboxy terminus of the heavy chain variable region of the
disclosure and a nucleic acid encoding the light chain variable region of the disclosure.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 3 and a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 4.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 1 and a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 2.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 3.

Another aspect of the disclosure is a composition comprising a nucleic acid encoding the
amino acid sequence shown in SEQ ID NO: 1.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO. 15 and a nucleic acid having the sequence shown in SEQ ID NO:
16.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 17 and a nucleic acid having the amino acid sequence shown in
SEQ ID NO: 18.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 13 and a nucleic acid having the amino acid sequence shown in
SEQ ID NO: 14.

Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 15.

Another aspect of the disclosure is a composition comprising a nucleic acid having the

sequence shown in SEQ ID NO: 17.
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Another aspect of the disclosure is a composition comprising a nucleic acid having the
sequence shown in SEQ ID NO: 13.

In one embodiment the composition of the disclosure comprises a nucleic acid encoding the
heavy chain variable region of the disclosure.

In one embodiment the composition of disclosure comprises a nucleic acid encoding the
heavy chain variable region of the disclosure.

In one embodiment the composition of the disclosure comprises a nucleic acid encoding the
heavy chain Fc domain connected to the carboxy terminus of the heavy chain variable region of the
disclosure.

In one embodiment the expression vector of the disclosure comprises a composition of the
disclosure.

In one embodiment the recombinant host cell of the disclosure comprises an expression
vector comprising the composition of the disclosure. In an alternative embodiment the recombinant
host cell can comprise a first expression vector encoding a first antigen binding protein peptide
chain (e.g., an antibody heavy chain) and a second expression vector encoding a second antigen
binding peptide chain of the disclosure (e.g., an antibody light chain).

Another aspect of the disclosure is a method for the production of a peptide chain
comprising the amino acid sequence shown SEQ ID NO: 3 said method comprising the step of
culturing a recombinant host cell comprising a nucleic acid encoding the amino acid sequence
shown in SEQ ID NO: 3; and recovering the peptide chain.

In one embodiment of the method of the disclosure the nucleic acid comprises the sequence
shown in SEQ ID NO: 15.

In one embodiment of the method of the disclosure the nucleic acid comprises the sequence
shown in SEQ ID NO: 13.

In one embodiment of the method of the disclosure the nucleic acid comprises the
sequence shown in SEQ ID NO: 17.

One embodiment of the disclosure is a method for the production of an antigen binding
protein comprising the steps of: a) culturing a recombinant host cell comprising an expression
vector comprising the composition of the disclosure; and b) recovering the antigen binding protein;
whereby the antigen binding protein is produced.

In one embodiment of the disclosure an antigen binding protein produced by the method of
disclosure.

One embodiment of the disclosure is a method for the production of an antibody comprising
the steps of: a) culturing a recombinant host cell comprising an expression vector comprising a

composition of the disclosure; and b) recovering the antibody; whereby the antibody is produced.
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One embodiment of the disclosure is an antibody produced by the method of the disclosure.

Another aspect of the disclosure is a method for the production of an antibody comprising
the steps of: a) culturing a recombinant host cell comprising an expression vector comprising a
nucleic acid having the sequence shown in SEQ ID NO: 17 and a nucleic acid having the sequence
shown in SEQ ID NO: 18; and b) recovering the antibody; whereby the antibody is produced.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an antigen
binding protein comprising a heavy chain variable region having the CDRH1 amino acid sequence
shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and the
CDRH3 amino acid sequence shown in SEQ ID NO: 7; and a light chain variable region having the
CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid sequence shown in
SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10; and b) a
pharmaceutically acceptable carrier.

In one embodiment of the pharmaceutical composition of the disclosure the heavy chain
variable region further comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO:
21.

In one embodiment the pharmaceutical composition of the disclosure comprises a heavy
chain Fc domain having a tyrosine residue at position 252, a threonine residue at position 254 and a
glutamic acid residue at position 256 and wherein an amino terminus of the heavy chain Fc domain
is connected to a carboxy terminus of the heavy chain variable region.

In one embodiment of the pharmaceutical composition of the disclosure the antigen binding
protein is at a concentration between about 75 mg/ml to about 150 mg/ml.

In one embodiment of the pharmaceutical composition of the disclosure the
pharmaceutically effective carrier comprises an aqueous liquid formulation at about pH 5.5 to about
pH 6.0 containing about 40 mM histidine, about 180 mM trehalose, about 100 mM arginine, about 8
mM methionine, about 0.02% weight of polysorbate 80 to volume and about 0.05 mM EDTA.

In one embodiment of the pharmaceutical composition of the disclosure the pH is about 6.0
and the antigen binding protein is at a concentration of about 150 mg/ml.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain variable region having the CDRH1 amino acid sequence shown
in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and the CDRH3
amino acid sequence shown in SEQ ID NO: 7; and a light chain variable region having the CDRL1
amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid sequence shown in SEQ ID
NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10; and b) a pharmaceutically

acceptable carrier.
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58. The pharmaceutical composition of Claim 57 wherein the antibody is at a concentration
between about 75 mg/ml to about 150 mg/ml.

In one embodiment of the pharmaceutical composition of the disclosure the
pharmaceutically effective carrier comprises an aqueous liquid formulation at about pH 5.5 to about
pH 6.0 containing about 40 mM histidine, about 180 mM trehalose, about 100 mM arginine, about 8
mM methionine, about 0.02% weight of polysorbate 80 to volume and about 0.05 mM EDTA.

In one embodiment of the pharmaceutical composition of the disclosure the pH is about 6.0
and the antibody is at a concentration of about 150 mg/ml.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain and a light chain, wherein the heavy chain comprises a heavy
chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and the
light chain comprises a light chain variable region sequence having the amino acid sequence shown
in SEQ ID NO: 4; and b) a pharmaceutically acceptable carrier.

Another aspect of the disclosure is a pharmaceutical composition comprising: a) an
antibody comprising a heavy chain having the amino acid sequence shown in SEQ ID NO: 1 and a
light chain having the amino acid sequence shown in SEQ ID NO: 2; and b) a pharmaceutically
acceptable carrier.

One embodiment of the disclosure is a method of treating a disease in a subject comprising
the steps of: a) identifying a subject with a discase selected from the group consisting of asthma,
mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled ecosinophilic asthma, cosinophilic asthma, sub-
eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid, cosinophilic
esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis; and b)
administering a therapeutically effective amount of an antigen binding protein according to the
disclosure to the subject, whereby the disease in the subject is treated.

In one embodiment of the methods of the disclosure the amount of antigen binding protein
is about 2 mg to about 600 mg. For example, the amount of antigen binding protein (e.g., antibody)
may be a 2 mg, 10 mg, 30 mg, 100 mg, 300 mg or 600 mg dose.

In one embodiment of the method of the disclosure the antigen binding protein is
administered once every 3 months or once every 6 months.

In one embodiment of the method of the disclosure the subject has an absolute blood
eosinophil count selected from the group consisting of greater than or equal to 200 cells per uL. and

greater than or equal to 350 cells per pL.
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One embodiment of the disclosure is a method of treating a disease in a subject comprising
the steps of: a) identifying a subject with a discase selected from the group consisting of asthma,
mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled ecosinophilic asthma, cosinophilic asthma, sub-
eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid, cosinophilic
esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis; and b)
administering a therapeutically effective amount of an antibody according to the disclosure to the
subject; whereby the disease in the subject is treated.

One embodiment of the disclosure is a method of treating a disease in a subject comprising
the steps of a) identifying a subject with a disease selected from the group consisting of asthma,
mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled ecosinophilic asthma, cosinophilic asthma, sub-
eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic granulomatosis with
polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid, cosinophilic
esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis; and b)
administering a therapeutically effective amount of a composition according to the disclosure to the
subject; whereby the disease in the subject is treated.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a
subject comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of an antibody
comprising a heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID
NO: 5, a CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence as
shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a CDR
amino acid sequence as shown in SEQ ID NO: 10; whereby the mild to moderate asthma in the
subject is treated.

One embodiment is a method of the disclosure wherein the heavy chain variable region
further comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

One embodiment is a method of the disclosure wherein the antibody comprises a heavy
chain Fc domain having a tyrosine residue at position 252, a threonine residue at position 254 and a
glutamic acid residue at position 256 and wherein an amino terminus of the heavy chain Fc domain

is connected to a carboxy terminus of the heavy chain variable region.
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One embodiment is a method of the disclosure wherein the antibody comprises a heavy
chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and a
light chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 4.

One embodiment is a method of the disclosure wherein the antibody is administered
subcutancously.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a
subject comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of an antibody
comprising a heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light
chain having an amino acid sequence as shown in SEQ ID NO: 1; whereby the mild to moderate
asthma in the subject is treated.

Another aspect of the disclosure is a method of treating mild to moderate asthma in a
subject comprising the steps of: a) identifying a subject having a mild asthma to moderate asthma
diagnosis; and b) administering to the subject a therapeutically effective amount of a
pharmaceutical composition comprising an antibody comprising a heavy chain having an amino
acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as
shown in SEQ ID NO: 1 and a pharmaceutically effective carrier, whereby the mild to moderate
asthma in the subject is treated.

One embodiment is a method of the disclosure wherein the pharmaceutically effective
carrier comprises an aqueous liquid formulation at about pH 5.5 to about pH 6.0 containing about
40 mM histidine, about 180 mM trehalose, about 100 mM arginine, about 8 mM methionine, about
0.02% weight of polysorbate 80 to volume and about 0.05 mM EDTA.

Another aspect of the disclosure is a method of treating severe asthma in a subject
comprising the steps of: a) identifying a subject having a severe asthma diagnosis; and b)
administering to the subject a therapeutically effective amount of an antibody comprising a heavy
chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino
acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID
NO: 7; and a light chain variable region having a CDR amino acid sequence as shown in SEQ ID
NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as
shown in SEQ ID NO: 10; whereby the severe asthma in the subject is treated.

Another aspect of the disclosure is a method of treating severe asthma in a subject
comprising the steps of: a) identifying a subject having a severe asthma diagnosis; and b)
administering to the subject a therapeutically effective amount of an antibody comprising a heavy
chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino

acid sequence as shown in SEQ ID NO: 1; whereby the severe asthma in the subject is treated.
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Another aspect of the disclosure is a method of treating severe asthma in a subject
comprising the steps of: a) identifying a subject having a severe asthma diagnosis; and b)
administering to the subject a therapeutically effective amount of a pharmaceutical composition
comprising an antibody comprising a heavy chain having an amino acid sequence as shown in SEQ
ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ ID NO: 1 and a
pharmaceutically effective carrier, whereby the severe asthma in the subject is treated.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject in need thereof comprising the steps of: a) identifying a subject having at least one
selected from the group consisting of: i) an atopic dermatitis diagnosis according to the Eichenfield
revised criteria of Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or
equal to about two years before treatment; iii) a health care professional’s global assessment score
greater than or equal to about three; iv) atopic dermatitis involvement of greater than or equal to
about 10% of body surface area; v) an eczema area and severity index score greater than or equal to
16; vi) an absolute blood eosinophil count of greater than or equal to 150 cells per uL, greater than
or equal to 200 cells per puL, greater than or equal to 300 cells per uL, or greater than or equal to
350 cells per uL; and vii) at least one condition prior to treatment selected from the group
consisting of: 1) an inadequate response, for greater than or equal to six months, to a topical
medication for atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a
side effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a
nonpharmacological treatment for atopic dermatitis; and b) administering to the subject a
therapeutically effective amount of an antibody comprising a heavy chain variable region having a
CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino acid sequence as shown in
SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID NO: 7; and a light chain
variable region having a CDR amino acid sequence as shown in SEQ ID NO: 8, a CDR amino acid
sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as shown in SEQ ID NO:
10; whereby the atopic dermatitis in the subject is treated.

One embodiment is a method of the disclosure wherein the antibody is administered
intravenously.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject in need thereof comprising the steps of: a) identifying a subject having at least one
selected from the group consisting of: i) an atopic dermatitis diagnosis according to the Eichenfield
revised criteria of Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or
equal to about two years before treatment; iii) a health care professional’s global assessment score
greater than or equal to about three; iv) atopic dermatitis involvement of greater than or equal to

about 10% of body surface area; v) an eczema area and severity index score greater than or equal to
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16; vi) an absolute blood eosinophil count of greater than or equal to 150 cells per uL, greater than
or equal to 200 cells per puL, greater than or equal to 300 cells per uL., or greater than or equal to
350 cells per uL; and vii) at least one condition prior to treatment selected from the group
consisting of: 1) an inadequate response, for greater than or equal to six months, to a topical
medication for atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a
side effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a
nonpharmacological treatment for atopic dermatitis; and b) administering to the subject a
therapeutically effective amount of an antibody comprising a heavy chain having an amino acid
sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in
SEQ ID NO: 1; whereby the atopic dermatitis in the subject is treated.

Another aspect of the disclosure is a method of treating moderate to severe atopic dermatitis
in a subject comprising the steps of: a) identifying a subject having at least one selected from the
group consisting of: i) an atopic dermatitis diagnosis according to the Eichenfield revised criteria of
Hanifin and Rajka; ii) a prior diagnosis of atopic dermatitis for greater than or equal to about two
years before treatment; iii) a health care professional’s global assessment score greater than or
equal to about three; iv) atopic dermatitis involvement of greater than or equal to about 10% of
body surface area; v) an eczema area and severity index score greater than or equal to 16; vi) an
absolute blood cosinophil count of greater than or equal to 150 cells per uL, greater than or equal to
200 cells per uL, greater than or equal to 300 cells per puL, or greater than or equal to 350 cells per
pL; and vii) at least one condition prior to treatment selected from the group consisting of: 1) an
inadequate response, for greater than or equal to six months, to a topical medication for atopic
dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a side effect from a
topical medication for atopic dermatitis; and 4) an inadequate response to a nonpharmacological
treatment for atopic dermatitis; and b) administering to the subject a therapeutically effective
amount of a pharmaceutical composition comprising an antibody comprising a heavy chain having
an amino acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino acid
sequence as shown in SEQ ID NO: 1 and a pharmaceutically effective carrier; whereby the atopic
dermatitis in the subject is treated.

Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil
count in a subject comprising the steps of: a) identifying a subject having a condition selected from
the group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic
asthma, moderate cosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic
asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary discase,
eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis,

bullous pemphigoid, eosinophilic esophagitis and atopic dermatitis; and b) administering to the
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subject a therapeutically effective amount of an antibody comprising a heavy chain variable region
having a CDR amino acid sequence as shown in SEQ ID NO: 5, a CDR amino acid sequence as
shown in SEQ ID NO: 6, and a CDR amino acid sequence as shown in SEQ ID NO: 7; and a light
chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 8, a CDR amino
acid sequence as shown in SEQ ID NO: 9, and a CDR amino acid sequence as shown in SEQ ID
NO: 10; whereby the absolute blood eosinophil count in a subject is decreased.

One embodiment of the method of the disclosure further comprises the steps of: a) making
a first measurement of an absolute blood eosinophil count in the subject; b) making a second
measurement of an absolute blood cosinophil count in the subject after administering to the subject
a therapeutically effective amount of the antigen binding protein; and ¢) comparing the first
measurement and second measurement.

One embodiment of the method of the disclosure further comprises the steps of: a) making
a first measurement of an absolute blood eosinophil count in the subject; b) making a second
measurement of an absolute blood cosinophil count in the subject after administering to the subject
a therapeutically effective amount of the antigen binding protein; and ¢) comparing the first
measurement and second measurement; and wherein the subject has an absolute blood eosinophil
count selected from the group consisting of greater than or equal to 200 cells per uL and greater
than or equal to 350 cells per pL.

Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil
count in a subject comprising the steps of: a) identifying a subject having a condition selected from
the group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic
asthma, moderate cosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic
asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary discase,
eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis,
bullous pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and b) administering to the subject a therapeutically effective amount of
an antibody comprising a heavy chain having an amino acid sequence as shown in SEQ ID NO: 1
and a light chain having an amino acid sequence as shown in SEQ ID NO: 1; whereby the atopic
dermatitis in the subject is treated.

Another aspect of the disclosure is a method of decreasing an absolute blood eosinophil
count in a subject with comprising the steps of: a) identifying a subject having a condition selected
from the group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild
eosinophilic asthma, moderate eosinophilic asthma, severe eosinophilic asthma, uncontrolled
eosinophilic asthma, eosinophilic asthma, sub-cosinophilic asthma, chronic obstructive pulmonary

discase, eosinophilic granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal
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polyposis, bullous pemphigoid, cosinophilic esophagitis, atopic dermatitis, moderate atopic
dermatitis and severe atopic dermatitis; and b) administering to the subject a therapeutically
effective amount of a pharmaceutical composition comprising an antibody comprising a heavy
chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain having an amino
acid sequence as shown in SEQ ID NO: 1 and a pharmaceutically effective carrier; whereby the
absolute blood cosinophil count in a subject is decreased.

One embodiment of the disclosure is a composition according to the disclosure for use in
therapy.

One embodiment of the disclosure is a composition according to the disclosure for use in
treating asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate
eosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic asthma, eosinophilic
asthma, sub-cosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe
atopic dermatitis.

The compositions of the disclosure may further comprise a buffering agent sclected from
the group consisting of sodium phosphate dibasic heptahydrate, phosphate, citric acid, citrate,
sodium phosphate, potassium phosphate, sodium citrate, and histidine, providing a pH of between
6.8 and 7.2 or a pH of from pH 6.2 to pH 6.6 with a pH value of 6.3 being preferred. The buffer in
the compositions of the disclosure may be present in the range from about 10-30 mM, about 10-20
mM, about 20 mM or about 15.5 mM. For example, the buffer in the compositions of the disclosure
is present at about 20 mM, or at about 15.5 mM sodium phosphate dibasic heptahydrate.

The compositions of the disclosure may comprise sodium phosphate dibasic heptahydrate
and citric acid buffering agents providing a pH of from 6.2 to 6.6 inclusive with a pH value of 6.3
being preferred. The sodium phosphate dibasic heptahydrate buffering agent may be present in the
range from about 15-16.4 mM and the citric acid buffering agent may be present in the range from
about 3.8-4.9 mM. For example, the compositions of the disclosure may comprise about 15.5 mM
sodium phosphate dibasic heptahydrate and about 4.5 mM citric acid monohydrate.

The compositions of the disclosure may further comprise a sugar. The compositions of the
disclosure may further comprise sucrose. Sucrose may be present in the compositions of the
disclosure in the range from about 5-20%; about 10-15%, about 11-13% or at about 12% weight by
volume.

The compositions of the disclosure may further comprise polysorbate 80. Polysorbate 80

may be present in the range from about 0.01-0.1% weight by volume. For example, polysorbate 80
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may be present in the compositions of the disclosure at about 0.02% weight by volume, or at about
0.05% weight by volume.

The compositions of the disclosure may further comprise EDTA. EDTA may be present in
the range from about 0.01-0.1 mM. For example, EDTA may be present at about 0.05 mM.

In one embodiment, the compositions of the disclosure further comprise 20 mM sodium
phosphate dibasic heptahydrate, 12% weight of sucrose to volume and 0.05% weight of polysorbate
80 to volume.

In another embodiment, the compositions of the disclosure further comprise 15.5 mM
sodium phosphate dibasic, 3.9 mM citric acid monohydrate, 12% weight of sucrose to volume,
0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.

The compositions of the disclosure may comprise an aqueous liquid formulation at pH 6.2
containing 16.1 mM sodium phosphate dibasic heptahydrate, 3.9 mM citric acid monohydrate, 12%
weight of sucrose to volume, 0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.

The compositions of the disclosure may comprise an aqueous liquid formulation at pH 6.2
containing 15.2 mM sodium phosphate dibasic heptahydrate, 4.8 mM citric acid monohydrate, 12%
weight of sucrose to volume, 0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.

The compositions of the disclosure may comprise an aqueous liquid formulation at pH 6.4
containing 15.8 mM sodium phosphate dibasic heptahydrate, 4.2 mM citric acid monohydrate, 12%
weight of sucrose to volume, 0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.

The compositions of the disclosure may comprise an aqueous liquid formulation at pH 6.6
containing 16.3 mM sodium phosphate dibasic heptahydrate, 3.7 mM citric acid monohydrate, 12%
weight of sucrose to volume, 0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.

The compositions of the disclosure may comprise an aqueous liquid formulation at pH 6.3
containing 15.5 mM sodium phosphate dibasic heptahydrate, 4.5 mM citric acid monohydrate, 12%
weight of sucrose to volume, 0.02% weight of polysorbate 80 to volume and 0.05 mM EDTA.
Importantly, the tangential filtration and ultrafiltration exchange step of Example 1 below may be
adjusted to produce the compositions of the disclosure, such as a composition of the disclosure
comprising 15.5 mM sodium phosphate dibasic heptahydrate, 4.5 mM citric citric acid
monohydrate, 12% weight to volume sucrose, 0.02% weight to volume polysorbate 80, 0.05 mM
EDTA at a pH of 6.3—or other such liquid formulations.

The compositions of the disclosure may comprise a purified preparation of a monoclonal
antibody and a buffering agent, wherein the composition is at a pH from 6.8 to 7.2, wherein the
buffering agent is histidine, phosphate, citric acid, citrate or a salt thereof..

In the compositions of the disclosure the buffering agent may be at least one selected from

the group consisting of sodium phosphate dibasic heptahydrate, phosphate, citric acid and citrate.
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In the compositions of the disclosure the buffering agent may be sodium phosphate,
potassium phosphate, or sodium citrate.

The compositions of the disclosure may comprise a sugar, a carbohydrate and/or a salt.

The compositions of the disclosure may also comprise sucrose or trehalose.

The compositions of the disclosure may also comprise a purified preparation of a
monoclonal antibody and a buffering agent, wherein the composition is at a pH from 6.8 to 7.2,
wherein the buffering agent is phosphate or a salt thereof.

The composition of the disclosure may also comprise one selected from a first formulation
of 20 mM sodium phosphate dibasic heptahydrate, 12% weight of sucrose to volume and 0.05%
weight of polysorbate 80 to volume; and a second formulation of 15.5 mM sodium phosphate
dibasic heptahydrate, 3.9 mM citric acid monohydrate, 12% weight of sucrose to volume, 0.02%
weight of polysorbate 80 to volume and 0.05 mM EDTA; and a third formulation of 26 mM sodium
phosphate dibasic heptahydrate, 15% weight of sucrose to volume and 0.065% weight of
polysorbate 80 to volume. The composition may be at a pH between about 6.8 to about 7.2, about
6.1 to about 6.5 or about 6 to about 6.6.

The compositions described herein may be produced by any number of conventional
techniques. For example, the compositions may be expressed in and purified from recombinant
expression systems. In one embodiment, the composition is produced by a method of culturing a
host cell under conditions suitable for expression of a polypeptide comprising SEQ ID NO: 1 and
SEQ ID NO:2, wherein the composition is expressed, and optionally purified, and optionally
formulated within a pharmaceutical composition.

A number of different expression systems and purification regimes can be used to produce
the compositions. Generally, host cells are transformed with a recombinant expression vector
encoding the antibody. A wide range of host cells can be employed, including Eukaryotic cell lines
of mammalian origin (e.g., CHO, Perc6, HEK293, HeLa, NSO). Suitable host cells include
mammalian cells such as CHO (e.g., CHOK1 and CHO-DG44).

The host cell may be an isolated host cell. The host cell is usually not part of a multicellular
organism (e.g., plant or animal). The host cell may be a non-human host cell.

Appropriate cloning and expression vectors for use with eukaryotic or mammalian cellular
hosts and methods of cloning are known in the art.

The cells may be cultured under conditions that promote expression of the antibody. For
example, a production bioreactor is used to culture the cells. The production bioreactor volume may
be: (i) about 20,000 litres, about 10,000 litres; about 5,000 litres; about 2,000 litres; about 1,000
litres; or about 500 litres; or (ii) between 500 and 20,000 litres; between 500 and 10,000 litres;
between 500 and 5,000 litres; between 1,000 and 10,000 litres, or between 2,000 and 10,000 litres.
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For example, the cells may be cultured in a production bioreactor at a pH of about 6.75 to pH 7.00.
Alternatively, the cells may be cultured in a production bioreactor for about 12 to about 18 days.
Alternatively, the cells may be cultured in a production bioreactor at a pH of about 6.75 to pH 7.00,
for about 12 to about 18 days. This culture step may help to control the level of deamidated
antibody variants, for example, to reduce the level of deamidated antibody variants.

The composition may be recovered and purified by conventional protein purification
procedures. For example, the composition may be harvested directly from the culture medium.
Harvest of the cell culture medium may be via clarification, for example by centrifugation and/or
depth filtration. Recovery of the composition is followed by purification to ensure adequate purity.

One or more chromatography steps may be used in purification, for example one or more
chromatography resins; and/or one or more filtration steps. For example affinity chromatography
using resins, such as protein A, G, or L may be used to purify the composition. Alternatively, or in
addition to, an ion-exchange resin such as a cation-exchange may be used to purify the composition.
Alternatively, or in addition to, a hydrophobic interaction chromatographic resin may be used to
purify the composition. Alternatively the purification steps comprise: an affinity chromatography
resin step, followed by a cation-exchange resin step, followed by a hydrophobic interaction
chromatographic resin step.

For example, the harvest is placed in contact with a protein A resin. The solution
comprising the composition may be eluted from the protein A resin and treated at pH 3.3 to 3.7 for
15 to 240 minutes. This protein A resin step may help to control the level of aggregated antibody
variants, for example, to reduce the level of aggregated antibody variants.

The solution comprising the composition may then be further clarified by depth filtration
and/or dual layer filtration.

Alternatively, or in addition to, an anion exchange resin may be used. The solution
comprising the composition may be placed in contact with an anion exchange resin (for example Q-
SEPHAROSE™ Fast Flow anion exchange chromatography) at a load pH of 8.3 to 8.7. The
solution comprising the composition may be eluted from the anion exchange resin and held for 96
hours or less. This anion exchange resin step may help to control the level of deamidated antibody
variants, for example, to reduce the level of deamidated antibody variants.

Optionally, guanidine and/or ammonium sulphate may be added to the solution comprising
the composition, and held for 15 to 240 minutes.

Alternatively, or in addition to, a hydrophobic interaction chromatographic resin may be
used. The solution comprising the composition may be placed in contact with a hydrophobic
interaction chromatographic resin (e.g., phenyl SEPHAROSE™ fast flow chromatography) at a

load ratio of 12 to 27g protein /L resin. For example, the solution comprising the composition may
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be cluted using an elution gradient volume (bed volumes; BV) of about 9 to about 11. An elution
peak cut stop (%o of maximum peak height) of about 17 to about 23 may be used during elution
from the hydrophobic interaction chromatographic resin. This hydrophobic interaction
chromatographic resin step may help to control the level of aggregated antibody variants, for
example, to reduce the level of aggregated antibody variants.

The solution comprising the composition may then be filtered to remove virus. The solution
comprising the composition may then be formulated at an antibody concentration of about 76 g
protein/L to about 82 g protein/L, or to about 100 g protein/L. The solution comprising the
composition may be filled into containers and frozen. Aliquots of the solution comprising the
composition may be lyophilized. Lyophilizate may be reconstituted by the addition of water to
produce a composition comprising 75 mg/L of protein, the monoclonal anti-IL-5 antibody and 20
mM sodium phosphate dibasic heptahydrate, 12% weight of sucrose to volume and 0.05% weight of
polysorbate 80 to volume at a pH of from about 6.8 to about 7.2.

In summary, the disclosure includes:

1. Anantigen binding protein comprising a heavy chain variable region having the CDRH1 amino
acid sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6,
and the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and a light chain variable region
having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid sequence
shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10.

2. The antigen binding protein of 1 wherein the heavy chain variable region further comprises a

heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

3. The antigen binding protein of 2 comprising a heavy chain Fc domain having a tyrosine residue
at position 252, a threonine residue at position 254 and a glutamic acid residue at position 256 and
wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy terminus of the

heavy chain variable region.
4. Anantigen binding protein comprising a heavy chain variable region sequence having the amino
acid sequence shown in SEQ ID NO: 3; and a light chain variable region sequence having the

amino acid sequence shown in SEQ ID NO: 4.

5. The antigen binding protein of 4 comprising a heavy chain Fc domain having a tyrosine residue

at position 252, a threonine residue at position 254 and a glutamic acid residue at position 256 and
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wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy terminus of the

heavy chain variable region.

6. An antibody comprising a heavy chain and a light chain, wherein

a) the heavy chain comprises a heavy chain variable region having the CDRH1 amino acid
sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and
the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and

b) the light chain comprises a light chain variable region having the CDRL1 amino acid sequence
shown in SEQ ID NO: 8, the CDRL2 amino acid sequence shown in SEQ ID NO: 9, and the
CDRL3 amino acid sequence shown in SEQ ID NO: 10.

7. The antibody of 6 wherein the heavy chain variable region further comprises a heavy chain FR4

amino acid sequence as shown in SEQ ID NO: 21.

8. The antibody of 7 wherein the heavy chain comprises a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256.

9. An antibody comprising a heavy chain and a light chain, wherein

a) the heavy chain comprises a heavy chain variable region sequence having the amino acid
sequence shown in SEQ ID NO: 3; and

b) the light chain comprises a light chain variable region sequence having the amino acid sequence
shown in SEQ ID NO: 4.

10. The antibody of 9 wherein the heavy chain comprises a heavy chain Fc domain having a
tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at

position 256.

11. An antibody comprising a heavy chain having the amino acid sequence shown in SEQ ID NO:
1 and a light chain having the amino acid sequence shown in SEQ ID NO: 2.

12. A peptide chain comprising the amino acid sequence shown in SEQ ID NO: 3.

13. A peptide chain comprising the amino acid sequence shown in SEQ ID NO: 1.

53



WO 2018/215964 PCT/IB2018/053683

14. A composition comprising a nucleic acid encoding the heavy chain variable region of 1 and a

nucleic acid encoding the light chain variable region of the antigen binding protein of 1.

15. A composition comprising a nucleic acid encoding the heavy chain variable region of 2 and a

nucleic acid encoding the light chain variable region of 2.

16. A composition comprising a nucleic acid encoding the heavy chain Fc domain connected to the
carboxy terminus of the heavy chain variable region of 3 and a nucleic acid encoding the light chain

variable region of 3.

17. A composition comprising a nucleic acid encoding the heavy chain variable region of 6 and a

nucleic acid encoding the light chain variable region of the antigen binding protein of 6.

18. A composition comprising a nucleic acid encoding the heavy chain variable region of 7 and a

nucleic acid encoding the light chain variable region of 7.
19. A composition comprising a nucleic acid encoding the heavy chain Fc domain connected to the
carboxy terminus of the heavy chain variable region of 8 and a nucleic acid encoding the light chain

variable region of 8.

20. A composition comprising a nucleic acid encoding the amino acid sequence shown in SEQ ID

NO: 3 and a nucleic acid encoding the amino acid sequence shown in SEQ ID NO: 4.

21. A composition comprising a nucleic acid encoding the amino acid sequence shown in SEQ ID

NO: 1 and a nucleic acid encoding the amino acid sequence shown in SEQ ID NO: 2.

22. A composition comprising a nucleic acid encoding the amino acid sequence shown in SEQ ID
NO: 3.

23. A composition comprising a nucleic acid encoding the amino acid sequence shown in SEQ ID
NO: 1.

24. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO. 15 and a

nucleic acid having the sequence shown in SEQ ID NO: 16.
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25. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO: 17 and a

nucleic acid having the amino acid sequence shown in SEQ ID NO: 18.

26. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO: 13 and a

nucleic acid having the amino acid sequence shown in SEQ ID NO: 14.

27. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO: 15.

28. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO: 17.

29. A composition comprising a nucleic acid having the sequence shown in SEQ ID NO: 13.

30. A composition comprising a nucleic acid encoding the heavy chain variable region of 1.

31. A composition comprising a nucleic acid encoding the heavy chain variable region of 2.

32. A composition comprising a nucleic acid encoding the heavy chain Fc domain connected to the

carboxy terminus of the heavy chain variable region as in 3.

33. An expression vector comprising the composition of 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25,26,27, 28,29, 30, 31 or 32.

34. A recombinant host cell comprising an expression vector comprising the composition of 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31 or 32.

35. A method for the production of a peptide chain comprising the amino acid sequence shown
SEQ ID NO: 3 said method comprising the step of culturing a recombinant host cell comprising a
nucleic acid encoding the amino acid sequence shown in SEQ ID NO: 3; and recovering the peptide
chain.

36. The method of 35 wherein the nucleic acid comprises the sequence shown in SEQ ID NO: 15.

37. The method of 35 wherein the nucleic acid comprises the sequence shown in SEQ ID NO: 13.

38. The method of 35 wherein the nucleic acid comprises the sequence shown in SEQ ID NO: 17.
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39. A method for the production of an antigen binding protein comprising the steps of:

a) culturing a recombinant host cell comprising an expression vector comprising the composition of
14, 15 or 16; and

b) recovering the antigen binding protein;

whereby the antigen binding protein is produced.

40. An antigen binding protein produced by the method of 39.

41. A method for the production of an antibody comprising the steps of:

a) culturing a recombinant host cell comprising an expression vector comprising the composition of
17, 18 or 19; and

b) recovering the antibody;

whereby the antibody is produced.

42. An antibody produced by the method of 41.

43. A method for the production of an antibody comprising the steps of:

a) culturing a recombinant host cell comprising an expression vector comprising the composition of
20 or 22; and

b) recovering the antibody;

whereby the antibody is produced.

44. An antibody produced by the method of 43.

45. A method for the production of an antibody comprising the steps of:

a) culturing a recombinant host cell comprising an expression vector comprising the composition of
24,26 or 27; and

b) recovering the antibody;

whereby the antibody is produced.

46. An antibody produced by the method of 45.

47. A method for the production of an antibody comprising the steps of:
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a) culturing a recombinant host cell comprising an expression vector comprising a nucleic acid
having the sequence shown in SEQ ID NO: 17 and a nucleic acid having the sequence shown in
SEQ ID NO: 18; and

b) recovering the antibody;

whereby the antibody is produced.

48. An antibody produced by the method of 47.

49. A pharmaceutical composition comprising:
a) an antigen binding protein comprising a heavy chain variable region having the CDRH1
amino acid sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in
SEQ ID NO: 6, and the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and a light
chain variable region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the
CDRL2 amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid
sequence shown in SEQ ID NO: 10; and

b) apharmaceutically acceptable carrier.

50. The pharmaceutical composition of 49 wherein the heavy chain variable region further

comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

51. The pharmaceutical composition of 50 comprising a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy

terminus of the heavy chain variable region.

52. The pharmaceutical composition of 51 wherein the antigen binding protein is at a concentration

between about 75 mg/ml to about 150 mg/ml.

53. The pharmaceutical composition of 49, 50, 51 or 52 wherein the pharmaceutically effective
carrier comprises an aqueous liquid formulation at about pH 5.5 to about pH 6.0 containing about
40 mM histidine, about 180 mM trehalose, about 100 mM arginine, about 8 mM methionine, about
0.02% weight of polysorbate 80 to volume and about 0.05 mM EDTA.

54. The pharmaceutical composition of 53 wherein the pH is about 6.0 and the antigen binding

protein is at a concentration of about 150 mg/ml.
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55. A pharmaceutical composition comprising:
a) an antibody comprising a heavy chain variable region having the CDRH1 amino acid
sequence shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO:
6, and the CDRH3 amino acid sequence shown in SEQ ID NO: 7; and a light chain variable
region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2
amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown
in SEQ ID NO: 10; and

b) apharmaceutically acceptable carrier.

56. The pharmaceutical composition of 55 wherein the heavy chain variable region further

comprises a heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

57. The pharmaceutical composition of 56 comprising a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy

terminus of the heavy chain variable region.

58. The pharmaceutical composition of 57 wherein the antibody is at a concentration between

about 75 mg/ml to about 150 mg/ml.

59. The pharmaceutical composition of 55, 56, 57 or 58 wherein the pharmaceutically effective
carrier comprises an aqueous liquid formulation at about pH 5.5 to about pH 6.0 containing about
40 mM histidine, about 180 mM trehalose, about 100 mM arginine, about 8 mM methionine, about
0.02% weight of polysorbate 80 to volume and about 0.05 mM EDTA.

60. The pharmaceutical composition of 59 wherein the pH is about 6.0 and the antibody is at a
concentration of about 150 mg/ml.

61. A pharmaceutical composition comprising:

a) an antibody comprising a heavy chain and a light chain, wherein the heavy chain comprises a
heavy chain variable region sequence having the amino acid sequence shown in SEQ ID NO: 3; and
the light chain comprises a light chain variable region sequence having the amino acid sequence
shown in SEQ ID NO: 4; and

b) apharmaceutically acceptable carrier.
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62. The pharmaceutical composition of 61 comprising a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy

terminus of the heavy chain variable region.

63. The pharmaceutical composition of 62 wherein the antibody is at a concentration between
about 75 mg/ml to about 150 mg/ml.

64. The pharmaceutical composition of 61, 62 or 63 wherein the pharmaceutically effective carrier
comprises an aqueous liquid formulation at about pH 5.5 to about pH 6.0 containing about 40 mM
histidine, about 180 mM trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02%
weight of polysorbate 80 to volume and about 0.05 mM EDTA.

65. The pharmaceutical composition of 64 wherein the pH is about 6.0 and the antibody is at a
concentration of about 150 mg/ml.

66. A pharmaceutical composition comprising:

a) an antibody comprising a heavy chain having the amino acid sequence shown in SEQ ID NO: 1
and a light chain having the amino acid sequence shown in SEQ ID NO: 2; and

b) apharmaceutically acceptable carrier.

67. The pharmaceutical composition of 66 wherein the antigen binding protein is at a concentration

between about 75 mg/ml to about 150 mg/ml.

68. The pharmaceutical composition of 67 wherein the pharmaceutically effective carrier comprises
an aqueous liquid formulation at about pH 5.5 to about pH 6.0 containing about 40 mM histidine,
about 180 mM trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02% weight of
polysorbate 80 to volume and about 0.05 mM EDTA.

69. The pharmaceutical composition of 68 wherein the pH is about 6.0 and the antigen binding

protein is at a concentration of about 150 mg/ml.

70. A method of treating a disease in a subject comprising the steps of:
a) identifying a subject with a disease selected from the group consisting of asthma, mild

asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
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asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and

b) administering a therapeutically effective amount of an antigen binding protein according to
1,2, 3, 4, 5 or 40 to the subject;

whereby the disease in the subject is treated.

71. The method of 70 wherein the amount of antigen binding protein is about 2 mg to about 600

mg.

72. The method of 71 wherein the antigen binding protein is administered once every 3 months or

once every 6 months.

73. The method of 70, 71 or 72 wherein the subject has an absolute blood eosinophil count selected
from the group consisting of greater than or equal to 200 cells per uL. and greater than or equal to

350 cells per pL.

74. A method of treating a disease in a subject comprising the steps of

a) identifying a subject with a disease selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and

b) administering a therapeutically effective amount of an antibody according to 6, 7, 8, 9, 10,
11, 42, 44, 46 and 48 to the subject;

whereby the disease in the subject is treated.

75. The method of 74 wherein the amount of antibody is about 2 mg to about 600 mg.

76. The method of 75 wherein the antibody is administered once every 3 months or once every 6

months.
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77. The method of 74, 75 or 76 wherein the subject has an absolute blood eosinophil count selected
from the group consisting of greater than or equal to 200 cells per uL. and greater than or equal to

350 cells per pL.

78. A method of treating a disease in a subject comprising the steps of

a) identifying a subject with a disease selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and
severe atopic dermatitis; and

b) administering a therapeutically effective amount of a composition according to 49, 50, 51,
52, 53 or 54 to the subject;

whereby the disease in the subject is treated.

79. The method of 78 wherein the amount of the composition provides an antigen binding protein

dose of about 2 mg to about 600 mg.

80. The method of 79 wherein the composition is administered once every 3 months or once every
6 months.

81. The method of 78, 79 or 80 wherein the subject has an absolute blood cosinophil count selected
from the group consisting of greater than or equal to 200 cells per uL. and greater than or equal to

350 cells per pL.

82. A method of treating a disease in a subject comprising the steps of
a) identifying a subject with a disease selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and

severe atopic dermatitis; and
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b) administering a therapeutically effective amount of a composition according to 55, 56, 57,
58, 59, 60, 61, 62, 63, 65, 65, 66, 67, 68 or 69 to the subject;

whereby the disease in the subject is treated.

83. The method of 82 wherein the amount of the composition provides an antigen binding protein

dose of about 2 mg to about 600 mg.

84. The method of 83 wherein the antibody is administered once every 3 months or once every 6

months.

85. The method of 82, 83 or 84 wherein the subject has an absolute blood cosinophil count selected
from the group consisting of greater than or equal to 200 cells per uL. and greater than or equal to

350 cells per pL.

86. A method of treating mild to moderate asthma in a subject comprising the steps of:
a) identifying a subject having a mild asthma to moderate asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a
CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence
as shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a
CDR amino acid sequence as shown in SEQ ID NO: 10;

whereby the mild to moderate asthma in the subject is treated.

87. The method of 86 wherein the heavy chain variable region further comprises a heavy chain FR4

amino acid sequence as shown in SEQ ID NO: 21.

88. The method of 87 wherein the antibody comprises a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy

terminus of the heavy chain variable region.

89. The method of 88 wherein the antibody comprises a heavy chain variable region sequence
having the amino acid sequence shown in SEQ ID NO: 3; and a light chain variable region

sequence having the amino acid sequence shown in SEQ ID NO: 4.
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90. The method of 89 wherein the antibody dose is about 2 mg to about 600 mg,

91. The method of 90 wherein the antibody is administered once every 3 months or once every 6

months.

92. The method of 90 wherein the antibody is administered subcutancously.

93. The method of 86, 87, 88, 89, 90, 91 or 92 wherein the subject has an absolute blood eosinophil
count selected from the group consisting of greater than or equal to 200 cells per pL and greater

than or equal to 350 cells per pL.

94. A method of treating mild to moderate asthma in a subject comprising the steps of:
a) identifying a subject having a mild asthma to moderate asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain
having an amino acid sequence as shown in SEQ ID NO: 1;

whereby the mild to moderate asthma in the subject is treated.

95. The method of 94 wherein the antibody dose is about 2 mg to about 600 mg,

96. The method of 95 wherein the antibody is administered once every 3 months or once every 6

months.

97. The method of 96 wherein the antibody is administered subcutancously.

98. The method of 94, 95, 96 or 97 wherein the subject has an absolute blood eosinophil count
selected from the group consisting of greater than or equal to 200 cells per pul and greater than or
equal to 350 cells per pL.

99. A method of treating mild to moderate asthma in a subject comprising the steps of:
a) identifying a subject having a mild asthma to moderate asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of a pharmaceutical

composition comprising an antibody comprising a heavy chain having an amino acid sequence
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as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ
ID NO: 1 and a pharmaceutically effective carrier;

whereby the mild to moderate asthma in the subject is treated.

100. The method of 92 wherein the pharmaceutically effective carrier comprises an aqueous liquid
formulation at about pH 5.5 to about pH 6.0 containing about 40 mM histidine, about 180 mM
trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02% weight of polysorbate 80
to volume and about 0.05 mM EDTA.

101. The method of 100 wherein the antibody dose is about 2 mg to about 600 mg,

102. The method of 101 wherein the pharmaceutical composition is administered once every 3

months or once every 6 months.

103. The method of 102 wherein the pharmaceutical composition is administered subcutancously.

104. The method of 99, 100, 101, 102 or 103 wherein the subject has an absolute blood e¢osinophil
count selected from the group consisting of greater than or equal to 200 cells per pL and greater

than or equal to 350 cells per pL.

105. A method of treating severe asthma in a subject comprising the steps of:
a) identifying a subject having a severe asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a
CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence
as shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a
CDR amino acid sequence as shown in SEQ ID NO: 10;

whereby the severe asthma in the subject is treated.

106. The method of 105 wherein the heavy chain variable region further comprises a heavy chain
FR4 amino acid sequence as shown in SEQ ID NO: 21.

107. The method of 106 wherein the antibody comprises a heavy chain Fc domain having a

tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at
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position 256 and wherein an amino terminus of the heavy chain Fc domain is connected to a

carboxy terminus of the heavy chain variable region.

108. The method of 107 wherein the antibody comprises a heavy chain variable region sequence
having the amino acid sequence shown in SEQ ID NO: 3; and a light chain variable region

sequence having the amino acid sequence shown in SEQ ID NO: 4.

109. The method of 108 wherein the antibody dose is about 2 mg to about 600 mg,

110. The method of 109 wherein the antibody is administered once every 3 months or once every 6

months.

111. The method of 110 wherein the antibody is administered subcutancously.

112. The method of 105, 106, 107, 108, 109, 110 or 111 wherein the subject has an absolute blood
eosinophil count selected from the group consisting of greater than or equal to 200 cells per uL. and
greater than or equal to 350 cells per pL.

113. A method of treating severe asthma in a subject comprising the steps of:
a) identifying a subject having a severe asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain
having an amino acid sequence as shown in SEQ ID NO: 1;

whereby the severe asthma in the subject is treated.

114. The method of 113 wherein the antibody dose is about 2 mg to about 600 mg,

115. The method of 114 wherein the antibody is administered once every 3 months or once every 6

months.

116. The method of 115 wherein the antibody is administered subcutancously.

117. The method of 113, 114, 115 or 116 wherein the subject has an absolute blood cosinophil
count selected from the group consisting of greater than or equal to 200 cells per uL and greater

than or equal to 350 cells per pL.
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118. A method of treating severe asthma in a subject comprising the steps of:
a) identifying a subject having a severe asthma diagnosis; and
b) administering to the subject a therapeutically effective amount of a pharmaceutical
composition comprising an antibody comprising a heavy chain having an amino acid sequence
as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ
ID NO: 1 and a pharmaceutically effective carrier;

whereby the severe asthma in the subject is treated.

119. The method of 118 wherein the pharmaceutically effective carrier comprises an aqueous
liquid formulation at about pH 5.5 to about pH 6.0 containing about 40 mM histidine, about 180
mM trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02% weight of polysorbate
80 to volume and about 0.05 mM EDTA.

120. The method of 119 wherein the antibody dose is about 2 mg to about 600 mg.

121. The method of 120 wherein the pharmaceutical composition is administered once every 3

months or once every 6 months.

122. The method of 121 wherein the pharmaceutical composition is administered subcutancously.

123. The method of 118, 119, 120, 121 or 122 wherein the subject has an absolute blood eosinophil
count selected from the group consisting of greater than or equal to 200 cells per uL and greater

than or equal to 350 cells per pL.

124. A method of treating moderate to severe atopic dermatitis in a subject in need thereof
comprising the steps of:
a) identifying a subject having at least one selected from the group consisting of:
1) an atopic dermatitis diagnosis according to the Eichenfield revised criteria of Hanifin and
Rajka;
ii) a prior diagnosis of atopic dermatitis for greater than or equal to about two years before
treatment;
iii) a health care professional’s global assessment score greater than or equal to about three;
iv) atopic dermatitis involvement of greater than or equal to about 10% of body surface

area;
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v) an eczema area and severity index score greater than or equal to 16;

vi) an absolute blood eosinophil count of of greater than or equal to 150 cells per pL. of

greater than or equal to 200 cells per pL and greater than or equal to 350 cells per pL;

and vii) at least one condition prior to treatment selected from the group consisting of: 1)

an inadequate response, for greater than or equal to six months, to a topical medication for

atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a side

effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a

nonpharmacological treatment for atopic dermatitis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a
CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence
as shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a
CDR amino acid sequence as shown in SEQ ID NO: 10;

whereby the atopic dermatitis in the subject is treated.

125. The method of 124 wherein the heavy chain variable region further comprises a heavy chain
FR4 amino acid sequence as shown in SEQ ID NO: 21.

126. The method of 125 wherein the antibody comprises a heavy chain Fc domain having a
tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at
position 256 and wherein an amino terminus of the heavy chain Fc domain is connected to a
carboxy terminus of the heavy chain variable region.

127. The method of 126 wherein the antibody comprises a heavy chain variable region sequence
having the amino acid sequence shown in SEQ ID NO: 3; and a light chain variable region
sequence having the amino acid sequence shown in SEQ ID NO: 4.

128. The method of 127 wherein the antibody dose is about 2 mg to about 600 mg,

129. The method of 128 wherein the antibody is administered once every 3 months or once every 6

months.

130. The method of 128 wherein the antibody is administered subcutancously.
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131. The method of 128 wherein the antibody is administered intravenously.

132. A method of treating moderate to severe atopic dermatitis in a subject in need thereof
comprising the steps of:

a) identifying a subject having at least one selected from the group consisting of:
i) an atopic dermatitis diagnosis according to the Eichenfield revised criteria of Hanifin and
Rajka;
ii) a prior diagnosis of atopic dermatitis for greater than or equal to about two years before
treatment;
iii) a health care professional’s global assessment score greater than or equal to about three;
iv) atopic dermatitis involvement of greater than or equal to about 10% of body surface
area;
v) an eczema area and severity index score greater than or equal to 16;
vi) an absolute blood eosinophil count of of greater than or equal to 150 cells per pL. of
greater than or equal to 200 cells per pL and greater than or equal to 350 cells per pL;
and vii) at least one condition prior to treatment selected from the group consisting of: 1)
an inadequate response, for greater than or equal to six months, to a topical medication for
atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a side
effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a
nonpharmacological treatment for atopic dermatitis; and

b) administering to the subject a therapeutically effective amount of an antibody comprising a

heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain

having an amino acid sequence as shown in SEQ ID NO: 1;

whereby the atopic dermatitis in the subject is treated.

133. The method of 132 wherein the antibody dose is about 2 mg to about 600 mg,

134. The method of 133 wherein the antibody is administered once every 3 months or once every 6

months.

135. The method of 134 wherein the antibody is administered subcutancously.

136. The method of 132, 133, 134 or 135 wherein the subject has an absolute blood cosinophil

count selected from the group consisting of greater than or equal to 200 cells per uL and of greater
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than or equal to 150 cells per puL of greater than or equal to 200 cells per uL. and greater than or
equal to 350 cells per pL.

137. A method of treating moderate to severe atopic dermatitis in a subject comprising the steps of:
a) identifying a subject having at least one selected from the group consisting of:
i) an atopic dermatitis diagnosis according to the Eichenfield revised criteria of Hanifin and
Rajka;
ii) a prior diagnosis of atopic dermatitis for greater than or equal to about two years before
treatment;
iii) a health care professional’s global assessment score greater than or equal to about three;
iv) atopic dermatitis involvement of greater than or equal to about 10% of body surface
area;
v) an eczema area and severity index score greater than or equal to 16;
vi) an absolute blood eosinophil count of of greater than or equal to 150 cells per pL. of
greater than or equal to 200 cells per pL and greater than or equal to 350 cells per pL;
and vii) at least one condition prior to treatment selected from the group consisting of: 1)
an inadequate response, for greater than or equal to six months, to a topical medication for
atopic dermatitis; 2) poor tolerance of a topical medication for atopic dermatitis; 3) a side
effect from a topical medication for atopic dermatitis; and 4) an inadequate response to a
nonpharmacological treatment for atopic dermatitis; and
b) administering to the subject a therapeutically effective amount of a pharmaceutical
composition comprising an antibody comprising a heavy chain having an amino acid sequence
as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ
ID NO: 1 and a pharmaceutically effective carrier;

whereby the atopic dermatitis in the subject is treated.

138. The method of 137 wherein the pharmaceutically effective carrier comprises an aqueous
liquid formulation at about pH 5.5 to about pH 6.0 containing about 40 mM histidine, about 180
mM trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02% weight of polysorbate
80 to volume and about 0.05 mM EDTA.

139. The method of 138 wherein the antibody dose is about 2 mg to about 600 mg,

140. The method of 139 wherein the pharmaceutical composition is administered once every 3

months or once every 6 months.
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141. The method of 140 wherein the pharmaceutical composition is administered subcutancously.

142. The method of 137, 138, 139, 140 or 141 wherein the subject has an absolute blood eosinophil
count selected from the group consisting of greater than or equal to 200 cells per pL and greater

than or equal to 350 cells per pL.

143. A method of decreasing an absolute blood eosinophil count in a subject comprising the steps

of:
a) identifying a subject having a condition selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic granulomatosis
with polyangiitis, hypercosinophilic syndrome, nasal polyposis, bullous pemphigoid,
cosinophilic esophagitis and atopic dermatitis; and
b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain variable region having a CDR amino acid sequence as shown in SEQ ID NO: 5, a
CDR amino acid sequence as shown in SEQ ID NO: 6, and a CDR amino acid sequence as
shown in SEQ ID NO: 7; and a light chain variable region having a CDR amino acid sequence
as shown in SEQ ID NO: 8, a CDR amino acid sequence as shown in SEQ ID NO: 9, and a
CDR amino acid sequence as shown in SEQ ID NO: 10;

whereby the absolute blood cosinophil count in a subject is decreased.

144. The method of 143 wherein the heavy chain variable region further comprises a heavy chain
FR4 amino acid sequence as shown in SEQ ID NO: 21.

145. The method of 144 wherein the antibody comprises a heavy chain Fc domain having a
tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at
position 256 and wherein an amino terminus of the heavy chain Fc domain is connected to a

carboxy terminus of the heavy chain variable region.
146. The method of 145 wherein the antibody comprises a heavy chain variable region sequence

having the amino acid sequence shown in SEQ ID NO: 3; and a light chain variable region

sequence having the amino acid sequence shown in SEQ ID NO: 4.
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147. The method of 146 wherein the antibody dose is about 2 mg to about 600 mg,

148. The method of 147 wherein the antibody is administered once every 3 months or once every 6

months.

149. The method of 148 wherein the antibody is administered subcutancously.

150. The method of 142, 144, 145, 146, 147, 148 or 149 wherein the subject has an absolute blood

eosinophil count selected from the group consisting of greater than or equal to 200 cells per uL. and

greater than or equal to 350 cells per pL.

151. The method 142, 144, 145, 146, 147, 148 or 149 further comprising the steps of:

a) making a first measurement of an absolute blood eosinophil count in the subject;

b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;
and

¢) comparing the first measurement and second measurement.

152. The method of 142, 144, 145, 146, 147, 148 or 149 further comprising the steps of:

a) making a first measurement of an absolute blood eosinophil count in the subject;

b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;
and

¢) comparing the first measurement and second measurement; and wherein the subject has an
absolute blood cosinophil count selected from the group consisting of greater than or equal to

200 cells per pL and greater than or equal to 350 cells per pL.

153. A method of decreasing an absolute blood eosinophil count in a subject comprising the steps

of’

a) identifying a subject having a condition selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic granulomatosis

with polyangiitis, hypercosinophilic syndrome, nasal polyposis, bullous pemphigoid,
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cosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic
dermatitis; and

b) administering to the subject a therapeutically effective amount of an antibody comprising a
heavy chain having an amino acid sequence as shown in SEQ ID NO: 1 and a light chain
having an amino acid sequence as shown in SEQ ID NO: 1;

whereby the atopic dermatitis in the subject is treated.

154. The method of 153 wherein the antibody dose is about 2 mg to about 600 mg,

155. The method of 154 wherein the antibody is administered once every 3 months or once every 6

months.

156. The method of 155 wherein the antibody is administered subcutancously.

157. The method of 154, 155, 156 or 157 wherein the subject has an absolute blood cosinophil
count selected from the group consisting of greater than or equal to 200 cells per uL and greater

than or equal to 350 cells per pL.

158. The method of 154, 155, 156 or 157 wherein the subject has an absolute blood cosinophil
count selected from the group consisting of greater than or equal to 200 cells per pL and greater

than or equal to 350 cells per pL.

159. The method 154, 155, 156 or 157 further comprising the steps of:
a) making a first measurement of an absolute blood eosinophil count in the subject;
b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;
and

¢) comparing the first measurement and second measurement.

160. The method of 154, 155, 156 or 157 further comprising the steps of:
a) making a first measurement of an absolute blood eosinophil count in the subject;
b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;

and
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¢) comparing the first measurement and second measurement; and wherein the subject has an
absolute blood eosinophil count selected from the group consisting of greater than or equal to

200 cells per pL and greater than or equal to 350 cells per pL.

161. A method of decreasing an absolute blood eosinophil count in a subject with comprising the

steps of:
a) identifying a subject having a condition selected from the group consisting of asthma, mild
asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate eosinophilic
asthma, severe eosinophilic asthma, uncontrolled cosinophilic asthma, eosinophilic asthma,
sub-cosinophilic asthma, chronic obstructive pulmonary disease, cosinophilic granulomatosis
with polyangiitis, hypercosinophilic syndrome, nasal polyposis, bullous pemphigoid,
cosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic
dermatitis; and
b) administering to the subject a therapeutically effective amount of a pharmaceutical
composition comprising an antibody comprising a heavy chain having an amino acid sequence
as shown in SEQ ID NO: 1 and a light chain having an amino acid sequence as shown in SEQ
ID NO: 1 and a pharmaceutically effective carrier;

whereby the absolute blood cosinophil count in a subject is decreased.

162. The method of 161 wherein the pharmaceutically effective carrier comprises an aqueous
liquid formulation at about pH 5.5 to about pH 6.0 containing about 40 mM histidine, about 180
mM trehalose, about 100 mM arginine, about 8 mM methionine, about 0.02% weight of polysorbate
80 to volume and about 0.05 mM EDTA.

163. The method of 162 wherein the antibody dose is about 2 mg to about 600 mg.

164. The method of 163 wherein the pharmaceutical composition is administered once every 3

months or once every 6 months.

165. The method of 164 wherein the pharmaceutical composition is administered subcutancously.

166. The method of 162, 163, 164, 165 or 166 wherein the subject has an absolute blood eosinophil

count selected from the group consisting of greater than or equal to 200 cells per uL and greater

than or equal to 350 cells per pL.
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167. The method 162, 163, 164, 165 or 166 further comprising the steps of:
a) making a first measurement of an absolute blood eosinophil count in the subject;
b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;
and

¢) comparing the first measurement and second measurement.

168. The method of 162, 163, 164, 165 or 166 further comprising the steps of:
a) making a first measurement of an absolute blood eosinophil count in the subject;
b) making a second measurement of an absolute blood eosinophil count in the subject after
administering to the subject a therapeutically effective amount of the antigen binding protein;
and
¢) comparing the first measurement and second measurement; and wherein the subject has an
absolute blood eosinophil count selected from the group consisting of greater than or equal to

200 cells per pL and greater than or equal to 350 cells per pL.

169. A composition according to any one of 1-11, 40, 42, 44, 46, 47 or 49-69 for use in therapy.

170. A composition according to any one of 1-11, 40, 42, 44, 46, 47 or 49-69 for use in treating
asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma, moderate
eosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic asthma, eosinophilic
asthma, sub-cosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous
pemphigoid, eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe

atopic dermatitis.
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EXAMPLES

Example 1
Kinetic Analysis of 28Y042-7F11-1

Kinetic analyses were performed to compare 28Y 042-7F11-1, mepolizumab, and
GSK3559090A (a comparator IgG1 anti-IL-5 mAb molecule based). Results are summarised in
Table 16 below. Due to the high affinity of 28Y042-7F11-1, it was not possible to accurately
determine the dissociation rate by Biacore 4000 at 25°C; therefore KINEXA analysis was used to
calculate an accurate affinity for 28Y042-7F11-1 binding to human IL-5 at 25°C. The affinity of
28Y042-7F11-1 to human IL-5 at 25°C by KINEXA solution phase affinity analysis was 10.47 pM
(95% confidence range 0.88 pM - 31.97 pM). This compared to an affinity of 122.8 pM for
mepolizumab binding to human IL-5 (determined by BIACORE 4000 at 25°C).

The comparator antibody GSK3559090A was analysed by BIACORE 4000 for binding to
human IL-5 at 25°C, giving an affinity (Kp) value of 16.4 pM. GSK3559090A has a 10 times
higher Kp for human IL-5 than mepolizumab, mainly as a result of a 20 times faster association rate
(ko) of GSK3559090A compared to mepolizumab.

The affinity of 28Y042-7F11-1 to human and cynomolgus IL-5 at 37°C was determined
using BIACORE T200. The higher temperature increased the dissociation rate (kq) of 28Y042-
7F11-1 so that it was within the range of the instrument. The affinity of 28Y042-7F11-1 to human
and cynomolgus IL-5 at 37°C is 39.13 pM and 23.93 pM respectively.

A competition assay carried out on the FORTEBIO OCTET RED384 BLI instrument
demonstrated that 28Y042-7F11-1 competes with mepolizumab for binding to human IL-5. Table
16 legend/description: Summary of kinetic Kp data. (N.D. not determined).

Table 16.
Biacore Kinexa 25°C Biacore T200 | Biacore T200
4000 25°C (Kv, pM) 37°C (Kp, pM) | 37°C (Kp, pM)
(Kp, pM)
human IL-5 human IL-5 human IL-5 cyno IL-5
Mepolizumab 122.8 N.D. N.D. N.D.
28Y042-7F11-1 N.D. 10.5 39.1 23.9
GSK3559090A 16.4 N.D. N.D. N.D.
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Binding to Human Fc Receptors

28Y042-7F11-1 has approximately a 13-fold increase in affinity for human FcRn at pH 6.0
compared to mepolizumab (157 nM and 2082 nM, respectively) and also binds with low affinity at
pH 7.4; affinity is 16 uM at pH 7. The Kp values determined by BIACORE T200 at 37°C are
shown in Table 17. Table 17 legend/description: Comparison of binding affinity of 28Y042-7F11-
1 and mepolizumab for human FcRn at pH 6.0 and pH 7.4.

Table 17.
Affinity (nM)
pH 6.0 pH 7.4
mepolizumab 2082 not detected
28Y042-7F11-1 157 16160

Analysis of the binding of 28Y042-7F11-1 to human Fc gamma receptors (FcyR) by
PROTEON XPR36 demonstrated comparability with the YTE containing control antibody. The
binding affinities to FcyR of these YTE-containing mAbs were approximately 1.5-fold lower than
that of the human IgG1 wild type control. 28Y042-7F11-1 also had a lower affinity than the human
IgG1 wild type control for complement component Clq (750 nM and 465 nM respectively).

In a separate experiment, 28Y042-7F11-1 displayed approximately a 3 fold increase in
affinity for human neonatal receptor at pH 6.0 compared to the human IgG1 wild type control (130
nM and 359 nM respectively ) and also binds with low affinity at pH 7.4 (2650 nM) whilst the wild
type control has no binding to FcRn at this pH (Table 18). This is comparable to the YTE control
used in the experiment. Table 18 legend/description: Binding of 28Y042-7F11-1 to recombinant
human neonatal receptor (FcRn) using the PROTEON. The wildtype isotype control and Fc
disabled isotype control are derived from a non-functional (for CDR binding) antibody, originally
raised against F9 coagulation factor IX. The Fc disabled isotype control contains two point
mutations in the Fc region (L235 and G237, both mutated to Alanine) that reduces the interaction to

Fc gamma receptors.

Table 18.
Kp (HND
R Human FcRn [Human FcRn

Antibodies bH 6.0 DH 7.4
28Y042-7F11-1 130.0 2650.0
GSK2800528 94.3 1190.0
[gG, wildtype isotype control 359.0 INB
IgG, Fe disabled isotype control  [314.0 INB
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TF-1 Functional Cell Assay
The ability of 28Y042-7F11-1 to inhibit, in a dose dependent manner, human IL-5 mediated

proliferation of TF-1 cells was assessed. TF-1 cells are an erythroleukemic cell line that has been
engineered to proliferate in response to human and cynomolgus IL-5 stimulation.

Analysis of the effect of 28Y042-7F11-1 in the TF-1 cell proliferation assay showed that it
is a potent inhibitor of the IL-5 mediated proliferation of TF-1 cells. 28Y042-7F11-1 and
mepolizumab both caused a dose dependent inhibition of human IL-5 induced TF-1 cell
proliferation when tested at a 1 nM - 0.042 pM concentration range (ICso of 4 pM and 105 pM
respectively, Figure 1). This demonstrates an approximate 30 fold improvement in cell assay
potency of 28Y042-7F11-1 compared to mepolizumab.

28Y042-7F11-1 and mepolizumab both caused a dose dependent inhibition of human IL-5
induced TF-1 cell proliferation when tested at a 1 nM - 0.042 pM concentration range (ICso of 0.004
nM and 0.105 nM respectively).

Further analysis of 28Y042-7F11-1 was performed following exposure of the molecule to
thermal stress by incubating for 1 week at 40°C in either acetate or phosphate buffer. In these
conditions, the ICso value for 28Y042-7F11-1 in the TF-1 cell assay was in the range of 4 pM - 5
pM, showing similar values to 28Y042-7F11-1 exposed to “un-stressed’ control conditions.
Eosinophil Shape Change Assay & Binding to Endogenous IL.-5

The ability of 28Y042-7F11-1 to inhibit IL-5 mediated eosinophil shape change in human
whole blood was assessed. Both mepolizumab and 28Y042-7F11-1 (10 ug/ml) showed inhibition
of recombinant IL.-5 (10 ng/ml) mediated cosinophil shape change, whereas control antibodies
pascolizumab and anti-RSV (Fc disabled) failed to prevent IL-5 mediated eosinophil shape change
(Figure 2).

The ability of 28Y042-7F11-1 and mepolizumab (both 1 pg/ml) to bind native IL-5 from
the supernatant of CD3/CD28-stimulated peripheral blood mononuclear cells (PBMCs), by ELISA
was assessed. 28Y042-7F11-1 and mepolizumab bound native IL-5, whilst the control antibody
pascolizumab did not . Although the assay demonstrated binding to native IL-5, it was not
optimised further to determine accurate ECsq values (Figure 3).

In vitro stability of 28Y042-7F11-1 in Human and Cynomolgus Serum by Immunoassay

The ability of 28Y042-7F11-1 to bind recombinant IL-5 was assessed following incubation
at 37°C for 6 weeks in pooled control human or cynomolgus serum (Figure 4). Following
incubation, samples were tested in an MSD immunoassay, where remaining active 28Y042-7F11-1
was captured using immobilised biotinylated IL-5 and then detected using a directly labelled anti-

human Fc¢ monoclonal reagent. In both human and cynomolgus serum, the recovery of active
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28Y042-7F11-1 showed a gradual drop over time, reaching 73.1% and 77.1% respectively of the Ty
concentration after 6 weeks . This compares to historic data obtained for mepolizumab (51.0%
[human] and 64.2% [cynomolgus]) and an control antibody specific for IL-13 that is known to have
poor stability in this assay (27.9% [human] and 24.9% [cynomolgus]). Results from this study
demonstrated that the in vitro human and cynomolgus serum stability of 28Y042-7F11-1 compared
favourably to historical values obtained for mepolizumab and suggests 28Y042-7F11-1 behaves in
line with expectations for a typical monoclonal antibody.
28Y042-7F11-1 PK/PD Determination in Cynomolgus Monkey

A 9 month non-GLP in vivo pharmacokinetic/pharmacodynamic (PK/PD) study was
performed comprising 4 groups of cynomolgus monkey (Macaca fascicularis), each group
consisting of 2 male and 2 female animals. Animals were administered by intravenous bolus
injection on Day 1 with either 28Y042-7F11-1 (0.05 mg/kg or 1 mg/kg), mepolizumab (1 mg/kg),
or vehicle. In addition to determining the PK parameters of the injected antibodies, two PD
parameters were assessed to compare the activity of 28Y042-7F11-1 to mepolizumab in vivo: a) the
level and duration of cosinophil suppression; b) the level and duration of total IL-5 serum
concentration.
PK Assessment of 28Y042-7F11-1

PK assessment was performed on cynomolgus serum samples up to 5376 hours (week 32).
Analysis revealed that 28Y042-7F11-1 has a 1.8 fold reduction in serum clearance rate compared to
mepolizumab (0.105 ml/hr/kg vs 0.185 ml/hr/kg respectively) and an improved half-life of 24.5
days compared to 11.5 days for mepolizumab (Table 19). Table 19 legend/description:

Pharmacokinetic parameters determined from the cynomolgus monkey PK study (* median value).

Table 19.
EAnlmalé AUC
Grou : o oo
P i (hrpg/

: ml)
28Y042-7F11-1 | 301 | 493 |
0.05mg/kg) [ e .
v 302 : 394

427

515

28Y042-7F11-1
(1 mg/kg) IV
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(A mgkg) IV [ R e e

28Y042-7F11-1 Mediated Eosinophil Suppression

Reduction in eosinophil counts were used as a biomarker for 28Y042-7F11-1 mediated IL-5
neutralisation activity. In vivo, 28Y042-7F11-1 displays an extended duration of eosinophil
suppression compared to mepolizumab in cynomolgus monkeys (Figure 5). 28Y042-7F11-1 when
dosed at 1/20th the dose of mepolizumab shows an equivalent or marginally superior suppression of
eosinophils, indicating that 28Y042-7F11-1 is at least 20 fold more active than mepolizumab in
vivo. Blood eosinophil numbers were <50% of the pre-dose value for up to 24 weeks post dosing
for 28Y042-7F11-1, compared to 4 - 7 weeks for mepolizumab, when dosed at 1 mg/kg. Blood
eosinophil numbers started showing recovery around week 7 for 28Y042-7F11-1 and week 4 for
mepolizumab. These data demonstrate that 3 monthly dosing in humans is achievable and that 6
monthly dosing is also attainable.

Total IL-5 Levels in Serum

The level of total IL-5 (almost exclusively complexed IL-5 with either 28Y042-7F11-1 or

mepolizumab) was observed to increase post dose and showed a marked persistence for the two
28Y042-7F11-1 dosed groups compared to the mepolizumab group, where the IL-5 complex started
to decline much earlier (Figure 6). The 1 mg/kg mepolizumab dosed group began to decline after
Study Day 29 (672 hrs), the 0.05 mg/kg 28Y042-7F11-1 group began to decline after Study Day 85
(2016 hrs), and the 1 mg/kg 28Y042-7F11-1 began to decline after Study Day 113 (2688 hrs). This
reflects the lower affinity as well as the shorter half-life of mepolizumab for IL-5 compared with
28Y042-7F11-1 which continues to maintain a complex with IL-5 for a longer duration.

Non-compartmental pharmacokinetic analysis was also performed for 28Y042-7F11-1
delivered by single intravenous administration and by single subcutancous administration.
Intravenously administrated GSK3511294 demonstrated an increased serum half-life compared to
mepolizumab (24 Days vs. 11.5 Days), and a reduction in serum clearance of 1.8-fold (Figure 4).
Methods: TF-1 Functional Cell Assay

Antibody samples and controls were prepared in 96 well polypropylene plates for initial

screening. Antibodies were diluted in cell culture media to a final assay concentration of 200 nM
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then sterile filtered using filter plate (Pall Corporation multiwell plates, ACRO PREP 96 filter plate,
3.0 pm glass fibre media/0.2 pm BIO-INERT membrane, #5053). Samples were serially diluted 1
in 4 across the plate to produce a 10 point series with a concentration range of (200 nM-7.63 pM).
The aim was to generate a single dose response curve to provide an early estimation of the ICso
values for the variants. Human IL-5 cytokine (molecular weight of homodimer, 28.5 KDa) for
stimulation of cells was diluted in cell culture media and prepared at a final assay concentration of
17.5 pM (0.5 ng/ml), the ECsgo for human IL-5 stimulation in the assay. Human IL-5 was added to
the plate containing the antibody dilution series and incubated for 1 h at room temperature. TF1
cells were washed 3 times with PBS to ensure successful removal of growth factor, GMCSF
(Granulocyte Macrophage Colony- Stimulating Factor) used for cell propagation. The cells were
seeded in 96 well solid white flat bottomed tissue culture plates at a density of 0.2 x 10° cells/well.
The pre-incubated antibody and cytokine were subsequently added to the cells and further incubated
for 3 days at 37°C, 5% CO.,. The plates were removed from the incubator and 100 ul of
CELLTITER-GLO luminescent reagent (Promega, G7571) was added to the wells of the plates and
incubated for 1 hour at room temperature on a plate shaker. The plates were subsequently read on
an ENVISION luminescence plate reader (Biomax 501510).

Alternatively for more detailed assessment of the ICs values, the following deviations were
used compared to the method described above. A dilution series of the antibodies and controls were
prepared in 96 well polypropylene plates. The antibodies were diluted to a final assay concentration
of 1 nM in cell culture media and serially diluted 1 in 1.7 across the plate to produce a concentration
range of (1 nM — 0.000418 pM). Human IL-5 cytokine for stimulation of the cells was diluted in
cell culture media and prepared at a final assay concentration of 3 pM.

Methods: BIACORE
Measurement of binding to human IL-5 was done using a BIACORE 4000 (GE

Healthcare). The sample flow rate used throughout was 10 ul/min for coupling and regeneration,
with 30 pl/min used for kinetic determination. Protein A was immobilised on a Series S CM5 chip
(GE Healthcare, BR-1005-30) by primary amine coupling (GE Healthcare, BR-1000-50). This
surface was then used to capture the anti-IL-5 antibodies on spot 1 and 5, whilst spots 2 and 4 were
used for referencing. Recombinant human IL-5 was then passed over the captured antibodies at 100
nM. A 30 minute dissociation time was used as this was found to be necessary in previous
experiments to accurately determine the off-rate of mepolizumab. The binding curves were double
referenced with buffer injection (i.e. 0 nM) and the data was fitted with the BIACORE 4000
evaluation software using the 1:1 model. The run was carried out at 25°C, using HBS-EP

(Teknova, H8022) as the running buffer and 50 mM NaOH as the regeneration solution.
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Analysis of the data found that the off-rates of the antibodies were at the sensitivity limits
of the BIACORE 4000 instrument and it was therefore not possible to calculate accurate
dissociation rates at 25°C. The run was therefore repeated at 37°C to increase the dissociation rates,
thereby making it possible to calculate accurate dissociation rates for the antibodies.

Methods: MSD-SET Analysis
MSD-SET (MSD solution equilibrium titration) analysis was used in order to determine the

affinities of these antibodies to human IL-5 at 25°C as the dissociation rates were too slow to
measure by BIACORE at this temperature. MSD-SET determines the solution phase, equilibrium
affinity of antibodies. The method relies on the detection of free antigen at equilibrium in a titrated
series of antibody concentrations.

Biotinylated human IL-5 was used at a constant concentration of 30 pM, while the antibody
samples were titrated 1 in 3 from 2.5 nM to 0.5 pM, with a final 1 in 10 dilution sample at 0.05 pM
on a 96 well polypropylene plate. The titrated antibody and IL-5 were incubated for 24 h at room
temperature. After 24 h, antibodies (20 nM in PBS) were coated onto standard bind MSD plates
(Meso Scale Discovery, L15XA) for 30 min at room temperature. Plates were then blocked with
STARTING BLOCK blocking buffer (Thermo Scientific, #37542) for 30 min with shaking at 700
rpm, followed by three washes with wash buffer. The incubated solutions were added to the MSD
plates for 150 s with shaking at 700 rpm followed by one wash. Antigen captured on a plate was
detected with a SULFOTAG-labeled streptavidin (Meso Scale Discovery, R32AD-1) by incubation
on the plate for 3 min. The plates were washed three times with wash buffer and then read on an
MSD SECTOR IMAGER instrument using 1x Read Buffer T with surfactant (Meso Scale
Discovery, R92TC-1). The percent free antigen was plotted as a function of titrated antibody using
GRAPHPAD PRISM software and fitted to a quadratic equation.

The affinity for cynomolgus IL-5 at 25°C was also determined using MSD-SET analysis.
The method used was the same as described above, but using a cynomolgus IL-5 concentration of
62.5 pM.

Methods: KINEXA Analysis of 28Y042-7F11-1
In order to generate an accurate affinity determination for 28Y042-7F11-1 binding to human IL-5 at

25°C, KINEXA (kinetic exclusion assay) was used as an alternative to the MSD-SET analyses as
the 95% confidence intervals generated for 28Y042-7F11-1 showed that there was a poor fit of the
data to the model.

Solution phase affinity measurements were made using Sapidyne’s KINEXA 3200
instrument. The method relied on the detection of free antibody at equilibrium in a titrated series of
antigen concentrations. For detection, a bead matrix was created using NHS-activated
SEPHEROSE beads (GE Healthcare, 17-0906-01) coated with human IL-5. For affinity
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determination, a fixed concentration of antibody was incubated with a dilution series of human IL-5
concentrations and binding was allowed to reach equilibrium before the samples were run on the
KINEXA 3200 instrument. Each solution was passed over an aliquot of the antigen beads where
free antibody bound to the antigen coated beads and was detected using an anti-human IgG
antibody (DYLIGHT 649-AFFINIPURE F(ab’)2 fragment goat anti-human IgG; Jackoson
Immunoresearch, 109-496-170), with fresh antigen beads used to measure each sample. Data was
analysed using the software inherent to the KINEXA machine, with multiple runs carried out using
different starting concentrations of antibody that were above and below the expected affinity of the
interaction i.e., 300 pM and 50 pM (concentration driven and affinity driven interactions
respectively) and with a range of concentrations of antigen within a single assay that was capable of
saturating all the available antibody leaving nearly 100% unbound (10 nM to 4.88 pM for the
concentration driven curve, 1 nM to 0.49 pM for the affinity driven curve). The data from the
multiple runs was combined analysed using the “n-plot” analysis software inherent to the KINEXA
machine to determine the Kp and 95% confidence interval.
Methods: IL.-5 Binding of 28Y042-7F11-1 in Competition with Mepolizumab

To determine that 28Y042-7F11-1 bound to the same epitope on human IL-5 as
mepolizumab, a competition assay was performed using a FORTEBIO OCTET RED384 biolayer
interferometry instrument (BLI). Since human IL-5 is a dimer, a tandem assay format was used
where biotinylated human IL-5 at 5 ng/mL in PBSF buffer was captured onto a streptavidin surface
(FORTEBIO, 18-5019). This surface was saturated with mepolizumab at 100 nM in PBSF
followed by 28Y042-7F11-1 at 100 nM. The process was repeated with 28Y042-7F11-1 saturating
the IL-5 surface followed by mepolizumab and self-binning controls were also included. The
analysis was run at 25°C, with a plate shaker speed of 1000rpm. Data was analysed using the
instrument’s FORTEBIO data analysis.
Methods: SEC Analysis

Analytical size exclusion chromatography (SEC) was carried out to evaluate the purity (%
monomer) and retention time of the molecule. Late retention times may indicate potential
developability issues with a molecule. SEC was performed using a TSK G3000SWXL, 250A, 5
pm, 30 cm x 7.8 mm column on an AGILENT 1100 HPLC system. Running conditions were 200
mM NaH,POy4, 250 mM NaCl, pH 6.0 at a flow rate of 0.5 ml/min. The load was 20 ug per sample
with a run time of 30 minutes. Results were analysed using peak integration software in
CHEMSTATION.

Methods: Binding of 28Y042-7F11-1 to Human Fc Receptors Assessed by PROTEON

The binding of 28Y042-7F11-1 to recombinant soluble human Fc gamma receptors (FcyRs)

was assessed using the PROTEON XPR36 (BIORAD) biosensor instrument. Antibodies were
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analysed against a positive control antibody containing a wild type human IgG1 Fc region and a
negative control antibody containing two point mutations in the F¢ region which reduce the
interaction with Fc gamma receptors (L235A/G237A). A further control antibody containing the
YTE mutation in its Fc region was also included (28Y042-7F11-1 also contains the YTE mutation ).

A murine anti-poly-histidine IgG (ANTI-TETRA-HIS; Qiagen, 34670) was immobilised on
a GLM biosensor chip (Bio-Rad, 176-5012) by primary amine coupling (GE Healthcare, BR-1000-
50). This surface was used as a capture surface for the poly-histidine tagged human Fc gamma
receptors (all in-house generated reagents [except for CD64-Fc; R&D Systems, 1257-FC]).
Antibodies to be tested were used as the analyte and passed over at 1024 nM, 256 nM, 64 nM, 16
nM and 4 nM with an injection of 0 nM (i.e., buffer alone) used to double reference the binding
curves. The murine anti-poly-histidine [gG surface was regenerated with 100 mM phosphoric acid
between interactions. The run was carried out at 25°C using HBS-EP (Teknova, H8022) as running
buffer. Data was analysed for each receptor separately, setting a global R-max and using the
equilibrium model inherent to the PROTEON’s analysis software.

Methods: Binding of 28Y042-7F11-1 to Human Complement C1q Assessed bv PROTEON

Binding of 28Y042-7F11-1 to human recombinant soluble complement C1q was assessed
using the PROTEOn XPR36 (BioRad™) biosensor instrument. A control antibody containing the
YTE change to its Fc region was included as a control.

The antibodies to be tested were immobilised on a GLC chip (Bio-Rad, 176-5011) by
primary amine coupling (GE Healthcare, BR-1000-50). Recombinant Clq (Sigma, C1740) was
passed over the immobilised antibodies at 512 nM, 128 nM, 32 nM, 8 nM, 2 nM and 0 nM (i.e.,
buffer alone) and a blank activated and deactivated flow cell was used to double reference binding
curves. The running buffer for binding analysis was HBS-EP (pH7.4, Teknova, H8022) with 10
mM CaCl,. Data were fitted to the equilibrium model, inherent to the PROTEON XPR36
(BioRad™) analysis software using a global R-max value.

Methods: FcRn binding

The binding affinity of 28Y042-7F11-1 and mepolizumab to human FcRn at pH 6.0 and pH
7.4 was assessed using a BIACORE T200 instrument at 37°C. Human recombinant IL-5 was
diluted in acetate buffer pH 5.0 and immobilised to a level of 535 RU by amine coupling on to a
CMS5 chip (GE, BR100530). 28Y042-7F11-1 or mepolizumab were captured by flowing (5 pl/min)
a 100 nM solution of either mAb in HBS-EP (Teknova, H8022) buffer for 24 seconds over the chip
surface. Following capture of the antibody via the immobilised IL-5, cycles of varying
concentrations (0.5 pM to 32 uM) of human FcRn were flowed over the chip surface at 5 pul/min for
120 seconds contact time followed by 80 seconds dissociation for each cycle. At the completion of

each cycle, the chip surface was regenerated using 10 mM Glycine pH 1.5 for 5 seconds at 50
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ul/min followed by 10mM NaOH for 5 seconds at 50 ul/min. FcRn cycles were performed for each
concentration at pH 6.0 (HBS-EP+, Teknova, Cat: H8022, pH 6.0) and pH 7.4 (HBS-EP). A
molecular weight of 42929 Da for human FcRn was used in the calculations.
Methods: Binding to native II.-5

The ability of 28Y042-7F11-1, mepolizumab and negative control antibodies
(pascolizumab & anti-RSV) to bind native IL-5 was determined. 28Y042-7F11-1, mepolizumab or
the control antibodies, were diluted to a concentration of 1 pg/ml / 200 pl/well in PBS and
incubated on a MAXISORP ELISA plate (Nunc, 10394751) overnight at 4°C then washed (all
washing steps used 200 pl/well PBS supplemented with 0.05% Tween 20. The plate was blocked
with 300 pl/well PBS supplemented with 1% BSA (Sigma, A9576) for 2 hours before a 1:2 titration
of culture supernatant containing 4 ng/ml native IL-5 was added to the plate. The supernatant was
incubated with the antibodies for 1 h at room temperature, washed, then 100 ul/well biotinylated
anti-IL-5 antibody (Fisher, MM550CB) at 1 ug/ml diluted in PBS supplemented with 0.5% BSA
was added to the plate for 1 h at room temperature. Streptavidin-HRP (GE Healthcare, RPN4401V)
was used for detection, diluted 1:5500 in PBS supplemented with 0.5% BSA, (100 pl/well) and
incubated for 20 min at room temperature followed by the addition of 100 pl/well TMB substrate
for 5 min after which the reaction was stopped using 100 pl/well 1 M H.SO4. The absorbance was
read at 450 nm using a SPECTRAMAX plate reader (Biomax, 088261; all points were carried out
in duplicate). Control conditions using culture supernatant lacking IL-5 or absence of the capture
antibody (28Y042-7F11-1, mepolizumab and negative control antibodies) were also assessed.

Native IL-5 was generated by stimulating human isolated PBMCs with anti-CD3 and anti-
CD28 antibodies. Blood (100 ml) from a healthy volunteer donor (human) was obtained in sodium
heparin (1000 TU/100 ml). Blood was diluted 1:1 with RPMI (Gibco, 31870074) before being
separated by density gradient centrifugation for the isolation of the PBMCs using HISTOPAQUE
FICOLL and LEUCOSEP tubes (Greiner, 227290), as per the manufacturer’s guidelines. Post to
isolation, the PBMCs were washed twice with RPMI, (2 x 5 min spin at 1200rpm). After the
second wash, cells were resuspended in 50 ml RPMI (supplemented with 10% foetal bovine serum,
penicillin/streptomycin and L-glutamine), from which a 500 pl sample was taken and mixed 1:1
with TRYPLE EXPRESS (Gibco, 12604-021) and run on a VICELL to obtain a cell count. Plates
were precoated with 1 pg/ml anti-CD3 (OKTS3, in-house) and 3 pg/ml anti-CD28 (in-house) at 37°C
for 60 mins followed by washing wells once with PBS. Cells were diluted to 1x10%ml and 200
ul/well (2x105 cells) added to the anti-CD3/CD28 pre-coated wells and incubated at 37°C, 5% CO,
for 4 days. Following stimulation, cell supernatants were pooled into a 50 ml falcon tube and spun
(5 min, 1200 rpm). The supernatant (45 ml) was recovered into a fresh falcon tube and the cell
pellet discarded. BSA (667 ul from Sigma, A9576) was added to 40 ml supernatant (0.5% final
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concentration) and split equally between 2 VIVASPIN 20 columns (Sartorius, VS0112) and
centrifuged at 3600 g (4500 rpm) for 2 x 10 min to concentrate the supernatant. The enriched
supernatant fractions were pooled stored at 4°C. As an assay control, 5 ml original supernatant that
had not been spun or had BSA added was also stored at 4°C. Unstimulated supernatant samples
were spun in the same way as above and stored at 4°C to obtain a control supernatant lacking IL-5.
The concentration of IL-5 was quantified using a QUANTIKINE ELISA kit (R&D Systems,
D35000B).
Methods: Inhibition of IL.-5 Mediated Eosinophil Shape Change Assayed by Flow Cytometry

This assay was used to measure the inhibition of recombinant IL-5-mediated eosinophil
shape change in human whole blood by 28Y042-7F11-1 or mepolizumab (all points were carried
out in duplicate). Blood from healthy volunteer donors (human; with associated appropriate
consent) was obtained in sodium heparin (1000 IU/100 ml) from the GlaxoSmithKline Stevenage
Blood Donation Unit. 28Y042-7F11-1, mepolizumab and control antibodies pascolizumab and
anti-RSV were each diluted to obtain a final assay concentration of 10 pg/ml. Antibodies were
incubated with an equal volume of recombinant IL-5 (R&D Systems, Lot# 091231202) at 10 ng/ml
final at 37°C for 1 h. Following the incubation, each 20 ul sample of antibody/IL-5 complex was
added to 80 pl whole blood from one of six donors in a 96 deep well polypropylene plate (Fisher
Scientific, 10007621). The plate was incubated at 37°C for 30 min after which time it was placed
on ice and fixed with 250 pl/well for 2 minutes using CELL FIX (BD, 340181) diluted 1:9:30
CELL FIX: water: PBS (this ratio is 4 times more diluted than the manufacturer’s recommendation
to provide conditions which were not detrimental to eosinophil integrity). Cells were then lysed
with 1 ml/well ice cold PHARM LYSE (BioLegend, RBC lysis buffer, 420301) as per the
manufacturer’s protocol. Samples were spun and supernatant removed before being resuspended in
FACS buffer and data acquired on a CANTO II gating cosinophils by their autofluoresence in the
PE channel. The effect of 28Y042-7F11-1, mepolizumab, pascolizumab and anti-RSV in the
absence of IL-5 was also tested using PBS alone. The effect of IL-5 on eosinophil shape change
was also tested in the absence of any antibody, using PBS alone.

Methods: Serum Stabilitv Studv

28Y042-7F11-1 was diluted into either neat pooled sterile human serum (GSK Stevenage
blood donation unit) or neat pooled sterile cynomolgus serum (from Seralabs) to give 4 ml of each
containing 28Y042-7F11-1 at a target concentration of 120 pg/ml. Each serum sample (human or
cynomolgus) was then split into 5 x 750 ul aliquots into sterile 2 ml microcentrifuge tubes and lids
were firmly sealed. One aliquot for each serum species was then immediately placed on dry ice and
was allowed to freeze, generating the Ty samples, then transferred to -80°C for storage. Remaining

aliquots were placed into a humidified tissue culture incubator set at 37°C with 5% CO,. After 1, 2,
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4 and 6 weeks, 1 aliquot for each serum species was removed, frozen on dry ice as before, then
transferred to -80°C for storage. The in vitro stability study completed on removal and storage of
the 6 week samples.

Samples derived from the in vitro serum stability study were tested in an MSD (Meso Scale
Discovery) IL-5 capture immunoassay in order to quantify 28Y042-7F11-1 over the serum
incubation time course. Due to the use of biotinylated IL-5 as a capture reagent, only molecules
with activity against IL-5 were captured and subsequently detected, therefore any change in
recovery detected over time represented loss of active 28Y042-7F11-1. All samples were tested
together in a single assay after completion of the 6-week incubation.

The IL-5 capture immunoassay was performed using 96-well standard bind MSD plates (MSD,

#L 15X A-6) which were coated with 50 pl of NEUTRAVIDIN (Thermo-Fisher Scientific, #31000)
at 2 ng/ml diluted into tissue culture grade PBS (Sigma-Aldrich, #D8537). Plates were left
overnight at +4°C. Coated plates were washed using an automated plate washer (Biotek ELx405)
where ecach well was washed 3 times with 300ul PBS +0.1% TWEEN-20. After washing, plates
were tapped on paper towel to remove residual liquid. All plates were then blocked with 150 pl of
assay buffer (PBS + 5% BSA (Sigma-Aldrich, #A7030) + 1% TWEEN-20 (Fisher Scientific,
#BP337)). Plates were incubated at room temperature for 1 hour on a plate rocker (Heidolph
TITRAMAX 1000) set to approximately 750 rpm (used throughout) and were then washed as
before. Biotinylated human IL-5 (GSK reagent) was diluted to 100 ng/ml in assay buffer and 25 pl
of this was added to all wells of the blocked and washed plates. Plates were then incubated at room
temperature for at least 1 hour on a plate rocker and were then washed as described previously.
During the incubation with biotinylated IL5, the 28Y042-7F11-1 standard curve and test samples
were prepared. A 28Y042-7F11-1 standard curve was prepared by diluting to a top concentration of
250 ng/ml in assay buffer. This was then serially diluted using a dilution factor of 2.5 over a total
of 11 dilution points, with the 12th point being assay buffer alone as the assay blank. All test serum
stability samples were diluted using dilution factors of 2000, 20,000 and 200,000 into assay buffer.
Each neat sample was diluted using a minimum of 20 pl between dilutions and by using successive
dilutions no greater than a dilution factor of 10 (i.e., a dilution factor of 2000 was achieved by 3
successive 10-fold dilutions followed by a 2-fold dilution). Once the incubation with biotinylated
IL-5 was complete and plates had been washed, 25 pl of the 28Y042-7F11-1 standard curve was
added in triplicate followed by 25 ul of each test sample at each dilution in duplicate. Plates were
then incubated at room temperature for at least 1 hour on a plate rocker and were then washed as
before. To detect bound 28Y042-7F11-1, mouse monoclonal anti-human Fc SULFOTAG (labelled
using unlabelled antibody from Southern Biotech, #9040-01) was diluted to 500 ng/ml in assay

buffer and 25 pl was added to all wells. Plates were then incubated at room temperature for at least
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1 hour on a plate rocker and were then washed as before. MSD read buffer T with surfactant was
diluted to a 1x working solution with distilled H>O and then 150 pl was added to all wells. Plates
were then read using the SECTOR 6000 MSD imager. The mean concentrations of 28Y042-7F11-1
measured in either human or cynomolgus serum were then normalised to the % of the concentration

determined in the T, samples using:

% of Ty = [concentration in test sample / concentration in Ty sample] * 100

In order to put the serum stability data generated for 28Y042-7F11-1 into context, it was
plotted alongside data generated historically for mepolizumab and for an IL-13 specific control
antibody. The serum stability set up used for these molecules was identical to that described above
except the time points used were 0, 2, 4 and 6 weeks and the batch of human and cynomolgus
serum used were different. The analysis of mepolizumab samples was as described above, except a
mepolizumab standard curve was used which started from 500 ng/ml and samples were tested using
a dilution factor of 1000 only. The analysis of the IL-13 specific control antibody samples were as
described above except a the antibody standard curve started from 500 ng/ml, samples were tested
using a dilution factor of 1000 only and for the data reported here an IL-13 capture assay was used
where biotinylated IL-13 (GSK internal reagent,) at 100 ng/ml in assay buffer was used in place of
biotinylated IL-5. Data was normalised to the value at T as described above.

Methods: Cvnomolgus monkey in vivo PK/PD

The study comprised 4 groups of cynomolgus monkey (Macaca fascicularis, 2 - 5 years
old, 2 - 6 kg weight, purpose bred naive of Mauritius origin), each study group consisting of 2 male
and 2 female animals. The cynomolgus monkeys were housed as 4 animals of the same sex per pen
with an enriched environment to promote social interaction, play and exploration. Each animal
during the study had access to 200 g/day on average of standard ration (PMI Nutrition International
Certified primate Diet No. 5548 (25% protein) and Special Diets Services (SDS) Mazuri Expanded
Short (MP (E) short SQC)) diet throughout the study and water ad /ibitum. Complete hacmatology
cell counts, including cosinophil counts, were determined prior to dosing and then every 1 or 2
weeks post dosing (for 6 months). Animals were administered by intravenous bolus injection on
Day 1 with either 28Y042-7F11-1 (0.05 mg/kg or 1 mg/kg), mepolizumab (1 mg/kg), or vehicle. In
addition to the hacmatology cell counts, test substance PK and total IL-5 measurements were
performed.

Methods: PK data

Animals were dosed with test substance on day 1, and sampled (see Table 20 and Table 21)

by extracting blood from the femoral vein without the addition of anticoagulant. Sampling was
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performed as late as possible during the afternoon (between 1 - 3 pm) to coincide with the
haematological (cosinophil) blood sampling schedule. Samples were allowed to clot for at least 1 h
at ambient temperature and then centrifuged at 2500 g for 10 min at 4°C. The resultant serum was
separated, transferred to uniquely labelled Standard Sarstedt tubes, and frozen immediately over dry
ice then stored at -80°C.

The concentration of 28Y042-7F11-1 and mepolizumab from cynomolgus monkey serum
samples was determined by an immunoassay using the GYROLAB Work Station (Gyros,
P0004943) platform. Biotinylated recombinant human IL-5 capture (in-house reagent) and
28Y042-7F11-1 standards (in cynomolgus serum) were diluted in REXXIP A buffer (Gyros,
P0004820) and ALEXA-647 labelled anti-human IgG detection (clone JDC-10) diluted in REXXIP
F buffer (Gyros, P0004825). The assay was validated with a range of 30-10,000 ng/ml for
28Y042-7F11-1 and 100-10,000 ng/ml for mepolizumab on a BIOAFFY 1000 CD (Gyros,
P0004253). Serum concentration values for 28Y042-7F11-1 were in the expected range. Table 20
legend/description: Cynomolgus blood sampling schedule for the PK and total IL-5 assays. Blood
extraction volume was 0.7 ml (0.5 ml where *). Table 21 legend/description: Haematology Sample

Collection Schedules.

Table 20.
Blood Sample Collection Time Points
(Time Post Dose in hours) from end of injection on Day 1; [Day No.]
0.25 1h 3h 6h 24 h 48 h 9% h | 168 |336h| 672h
h (1] (1] (1] [2] [3] [51 | hi[8] | [15] | [29]
[1]

1008 | 1344h | 1680 h | 2016 h | 2688h | 3360h | 4032h | 4368 h | 4704 h
h[431 | 571 | 171* | [85] [113] [141] | 1691 | 1831 | [197]

5040 | 5376 h [5712h] 6048h | 6384 h
h [225] | 2391 | [253] | [267]
[211]

Table 21.

Blood Sample Collection Time Points
(Time Post Dose in hours) from end of injection on Day 1; [Day No.]

24h [ 168h [ 336h | 672h | 1008 | 1176 | 1344 | 1512 | 1680 | 1848
2] 8 | 151 | 291 |nh43)1| h |n[571| h h h
[50] [64]1 | [711 | [78]
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2016 h | 2184 | 2376 | 2520 | 2688 | 3024 | 3360 [ 3696 | 4032 | 4368
[85] h h h h h h h h h
[92] | [100] | [to6] | [113] | (1271 | 11417 | 11551 | [169] | [183]

4704h | 5040 | 5376 | 5712 | 6048 | 6384
[197] h h h h h
[211] | 12251 | 12391 | [253] | [267]

Methods: Total IL.-5 data

Animals were dosed, blood sampled and processed as described for PK data collection.
Standard curves of cynomolgus IL-5 (2.44 — 10,000 pg/ml final concentration) were prepared at x2
final concentration serially diluting 1 in 4 in pooled cynomolgus serum (SeraLab, S-118-D). Four
QC spiked IL 5 controls were also prepared at 2x the final concentration required (to account for the
1:2 dilution with the antibody cocktail) using pooled cynomolgus serum (5000, 500, 50 and 0 pg/ml
IL-5). Each standard/QC spiked control/serum test sample was then transferred (50 pl) into a new
96-well polypropylene plate. The capture and detection antibody cocktail was prepared using rat
anti-human IL-5-biotin conjugate mAb (Southern Biotech, 10118-08) at a final concentration of 0.5
pg/ml as the capture mAb and rat anti-human IL-5-sulfo-tagged mAb (Southern Biotech, 10118-14
(MSD sulfo-tagged in house)) at a final concentration of 0.5 pg/ml as the detection mAb. Both the
capture and detection antibodies were prepared in assay buffer (RK/CI Buffer: [6.4 mM EDTA, 5.1
mM EGTA, 50 mM HEPES, 149.2 mM NaCl, 1% Triton X-100, 1% BSA, pH 7.4]) at 2x the final
concentration to account for the 1:2 dilution in the standard/sample/control. The antibody cocktail
(50 ul) was added to each standard/QC spiked control/test serum sample and incubated for 3 h at
room temperature, shaking (600 rpm) in the dark. A streptavidin gold MSD plate (Meso Scale
Discovery, L15SA-1) was blocked with 150 pl/well MSD Blocking Buffer (3% MSD Blocker A
(Meso Scale Discovery, R93BA-1) in PBS) and incubated for 1 h at room temperature with shaking
(600 rpm). Following the 3 h incubation of the antibody cocktail and standards/QC spiked controls/
test serum samples, 25 pl/well in duplicate (or triplicate for QC spiked controls) was transferred
onto the blocked and washed (SKAN WASHER 300, Skatron Instruments) MSD streptavidin gold
plate. The plate was then incubated for 1 h at room temperature with shaking (600 rpm). Following
this incubation, the plate was then washed (SKAN WASHER 300, Skatron Instruments). Read
Buffer T (2x) was prepared and 150 ul/well was added to each well of the MSD streptavidin gold
plate. The electrochemiluminescence was then quantified using the MSD Sector S 600 (Model
1201) within 15 minutes.
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Methods: Eosinophil Counts

Reduction in eosinophil counts were used as a biomarker for 28Y042-7F11-1 mediated IL-5
neutralisation activity. Prior to the administration of the test substance, a panel of 39 animals were
pre-screened for eosinophil levels (days -51 and -44) and animals with cosinophil levels (>180
cosinophils/pL) selected to go onto the study. Animals with higher eosinophil counts were selected
based on the assumption that they would provide a larger assay window to measure the level of
eosinophil suppression. There was concern that due to the animals being captive bread and living in
clean room conditions, they had lower baseline eosinophil counts than wild animals, and these
lower cosinophil values when suppressed by drug, may fall below the lowest level of quantification.
It also became apparent during the pre-screening phase that some animals displayed a wide
fluctuation in eosinophil counts. The cause of this variation is unknown, but could be attributed to
multiple factors, such as: environmental, stress, or hormonal changes.

Once the 16 animals were selected for the study, they were re-housed in the study pens (4
animals of the same sex per pen) and allowed to acclimatise to their new surroundings. During the
acclimatisation period, 3 pre-dose hacmatology counts were performed (days -21, -14, and -7).
Animals were dosed with test substance on day 1, and sampled by extracting 0.5 ml blood from the
femoral vein using EDTA as an anticoagulant. Sampling was performed as late as possible during
the afternoon (between 1 - 3 pm) to control for diurnal variation in blood eosinophil levels. After
collection, samples were processed within 60 min of final sample collection for each time point and
measured quantitatively using an ADVIA 120 hacmatology analyser (Siemens) using both the
Peroxidase method and the Basophil/Lobularity method.

Example 2
28Y042-7F11-1 was also evaluated in 4-week single dose and 26-week repeat dose GLP

toxicity (10 and 100 mg/kg/week) studies. In these studies 28Y042-7F11-1 has been administered
subcutancously to cynomolgus monkeys. The off-dose phase of the 26-week study is ongoing (May
2017), therefore, an interim report presenting data generated during pretreatment through the end of
the dosing period is reported here. The systemic exposures achieved in this study are presented in
Table 22. Standard methodologies were used to conduct these studies and related analyses. Table
22 legend/description: Comparative assessment of mean sy stemic exposure following subcutancous
administration of 28Y042-7F11-1 in cynomolgus monkeys. Table 23 legend/description: Mean
pharmacokinetic parameters of 28Y042-7F11-1 in cynomolgus monkeys following a single
IV or SC injection. Table 24 legend/description: Safety margins when comparing
cynomologus monkey NOAEL data with predicted human data at doses to be administered

subcutancously (‘safety cover’).
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Table 22.
Dose AUC (ugh/mL)a Cax (Hg/mL) Thmax (h)
Duration | (mg/kg) Sex
u g Day 1 Week 14 Day 1 Week 14 | Day1l | Week 14
Single 10 | M/F| 58900 NA 131 NA 84 NA
4_]%‘,’(3:1{[, 100 | M/F | 551000 NA 1200 NA 84 NA
104000 | 1160000 125 149
Repeat 10 | M/F| (85100- | 40300- (113- (101- 120 120
Sg:: 138000) | 185000) 153) 221)
6 Wedkd 837000 | 1120000 | 1200 1390
100 | M/F | (671000 | (898000- | (1110- | (1090- 72 96
-983000) | 1290000) | 1270 1610)
Key:

7F11-1

a. AUC(0-t) = area under the plasma concentration-time curve from 0 to 672 h (4 week) post single
dose and 0 to 2016 h (12 week) after repeat administration.
b. n=3/sex/group; sexes combined since no marked differences between sexes exposure to 28Y042-

¢. 5/sex/group at 10 mg/kg dose and n = 3/sex/group for 100 mg/kg dose; sexes combined since no
marked differences between sexes exposure to 28Y042-7F11-1. First dose of drug administered on Day
1; second dose administered on Week 14

No observed adverse effect levels (NOAELS) are indicated in bold.
Values in brackets represent the range.

Cax = maximum concentration
NA - not applicable

Tmax = time to maximum observed concentration

Table 23.

Parameter Intravenous Subcutaneous
Dose (mg/kg) 0.05 1 1

Comx (g/mL) 1.29 23.4 12.5
AUC. (hr*ug/mL) 457 9550 9270

CL (mL/hr/kg) 0.0942 0.105 0.0974!
Vss (mL/kg) 77.8 79.7 74.0°

TV (days) 25 24 22
Bioavailability (%) NA NA 111

NA = not applicable
1. CL/F
2. Vz/F
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Table 24.
Predicted Human Cmax and AUC Safety cover (vs. Monkey NOAEL)
Dose (mg) | Dose Cmax AUC Dose Cmax Cover
(mg/kg)! | (ng/mL) (ng*h/mL) | cover’ Cover AUC
2 0.03 0.226 323 3500x 6156x 3471x
10 0.14 1.13 1613 700x 1231x 694x
30 0.43 3.39 4840 233x 410x 231x
100 1.43 113 16132 70x 123x 69x
300 429 33.9 48396 23x 41x 23x

1 - assuming a 70 kg subject; 2 - dose (expressed in mg/kg) cover

Example 3

Informal Sequence Listing

Underlining below identifies CDR sequences, according to the Kabat definition of CDRs, in
the variable heavy and variable light chain portions of the antibodies or the nucleic acid sequences
encoding these CDR sequences. For example, in SEQ ID NO: 1 the frameworks and CDRs are
presented as plaintext frameworkl, underlined CDRI1, plaintext framework2, underlined CDR2,
plaintext framework3, underlined CDR3 and plaintext framework4 in order from the amino proximal
portion to the carboxy terminal portion of the sequences presented. This scheme is used in SEQ ID
NO:s 1-4 for example. Amino terminal methionine residues shown in these sequences can be cleaved.
Thus, the sequences here showing an amino terminal methionine residue should also be considered
to disclose the cleaved versions of these proteins lacking such an amino terminal methionine residue.
Nucleic acids sequences are presented as DNA nucleic acid sequences and include “t” nucleic acid
residues, the corresponding RNA sequence should also be considered as disclosed such that “t”

[T E]

nucleic acid residues may also be regarded as disclosing a “u” nucleic acid residue. Additionally, the

EERNAS

5’ proximal “atg” start codon and the 3° proximal “taa,” “tag,” and “tga” stop codons have been

omitted from the cDNA nucleic acid sequences below.
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28Y042-7F11-1 FULL LENGTH HEAVY CHAIN

SEQID NO: 1

QVTLRESGPALVKPTQTLTLTCTVSGFSLTGSSVHW VRQPPGKGLEWLGVIWASGGTDYN
SALMSRLSISKDTSRNQVVLTMTNMDPVDTATYYCARDPPSGLLRLDYWGRGTLVTVSSA
STKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL
FPPKPKDTLYITREPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK

28Y042-7F11-1 FULL LENGTH LIGHT CHAIN

SEQ ID NO: 2
DIVMTQSPDSLAVSLGERATINCKSSOSLLNSGNOKNYLAWYQOQKPGQPPKLLIYGASTRE
SGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCONVHSFPFTFGGGTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTL
TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

28Y042-7F11-1 VH

SEQ ID NO: 3

QVTLRESGPALVKPTQTLTLTCTVSGFSLTGSSVHW VRQPPGKGLEWLGVIWASGGTDYN
SALMSRLSISKDTSRNQVVLTMTNMDPVDTATYYCARDPPSGLLRLDYWGRGTLVTVSS

28Y042-7F11-1 VL

SEQ ID NO: 4
DIVMTQSPDSLAVSLGERATINCKSSOSLLNSGNOKNYLAWYQOQKPGQPPKLLIYGASTRE
SGVPDRFSGSGSGTDFTLTISSLOQAEDVAVYYCONVHSFPFTFGGGTKLEIKR

28Y042-7F11-1 CDRH1
SEQ ID NO: 5
GSSVH

28Y042-7F11-1 CDRH2
SEQ ID NO: 6
VIWASGGTDYNSALMS

28Y042-7F11-1 CDRH3
SEQ ID NO: 7
DPPSGLLRLDY

28Y042-7F11-1 CDRL1
SEQ ID NO: 8
KSSQSLLNSGNQKNYLA

28Y042-7F11-1 CDRL2
SEQ ID NO: 9
GASTRES

28Y042-7F11-1 CDRL3
SEQID NO: 10
QNVHSFPFT

HUMAN IL-5 (MATURE PROTEIN)
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SEQID NO: 11
IPTEIPTSALVKETLALLSTHRTLLIANETLRIPVPVHKNHQLCTEEIFQGIGTLESQTVQGGT
VERLFKNLSLIKKYIDGQKKKCGEERRRVNQFLDYLQEFLGVMNTEWIIES

HUMAN IL-5 RECEPTOR SUBUNIT ALPHA ISOFORM 1 (MATURE PROTEIN)

SEQ ID NO: 12
DLLPDEKISLLPPVNFTIKVTGLAQVLLQWKPNPDQEQRNVNLEYQVKINAPKEDDYETRIT
ESKCVTILHKGFSASVRTILONDHSLLASSWASAELHAPPGSPGTSIVNLTCTTNTTEDNYSR
LRSYQVSLHCTWLVGTDAPEDTQYFLYYRYGSWTEECQEYSKDTLGRNIACWFPRTFILSK
GRDWLAVLVNGSSKHSAIRPFDQLFALHAIDQINPPLNVTAEIEGTRLSIQWEKPVSAFPIHC
FDYEVKIHNTRNGYLQIEKLMTNAFISIIDDLSKYDVQVRAAVSSMCREAGLWSEWSQPIY
VGNDEHKPLREWFVIVIMATICFILLILSLICKICHLWIKLFPPIPAPKSNIKDLFVTTNYEKAG
SSETEIEVICYIEKPGVETLEDSVF

DNA ENCODING 28Y042-7F11-1 FULL LENGTH HEAVY CHAIN WITH LEADER
SEQUENCE
SEQ ID NO: 13

atgggctggtectgeatcatectgtttctggtggecaccgecaccggtgtgcacagecaggtgacectgagggagageggeccegeectggte
aagcccacacagaccctcactctgacctgeacegtgageggcttcagectgaceggetctagegtecactgggtgaggeageeccecggeaa

gggcctggagtgectggacgtgatctggecaageggggegacggactacaactcggecctgatgageaggctctecatcageaaggacac
cagccggaaccaggtggtegctgaccatgaccaacatggaccecgtggacaccgecacctattactgegecagggaccectecctecggectge

tgaggctggactactgggecaggggaacactagtgaccgtgtccagegecageaccaagggecccagegtgtteceectggeccccageag
caagagcaccageggeggeacagecgeectgggetgectggtgaaggactacttcecegageecgtgaccgtgtectggaacageggage

cetgaccageggegtgcacaccttceccgecgtgctgeagageageggcectgtacagectgageagegtggtgaccgtgcccageageage
ctgggeacccagacctacatctgtaacgtgaaccacaageccageaacaccaaggtggacaagegggtegageccaagagetgtgacaaga
cecacacctgecccecctgecctgeeccegagetgctgggaggecccagegtgttectgttcccceccaagectaaggacaccetgtacatca

ccagagaacccgaggtgacctgtgtggtootegatgtgagecacgaggaccctgaggtgaagttcaactggtacgtggacggegtegagete
cacaatgccaagaccaagcccagggaggageagtacaacageacctaccgggtggtetccgtectgaccgtgctgcaccaggattggetga

acggcaaggagtacaagtgtaaggtgtccaacaaggeectgectgecectatcgagaaaaccatcageaaggecaagggecageccagaga
gccccaggtgtacaccetgececctageagagaggagatgaccaagaaccaggtgteectgacctgectggtgaagggcttctaccecageg
acatcgccgtggagtgggagageaacggecageccgagaacaactacaagaccacccecectgtgetggacagegatggeageticttectg
tacagcaagctgaccgtggacaagagcagatggcageagggeaacgtgttcagetgctecgtgatgecacgaggecctgeacaatcactacac
ccagaagagcctgagectgteccctggeaag

DNA ENCODING 28Y042-7F11-1 FULL LENGTH LIGHT CHAIN WITH LEADER
SEQUENCE

SEQ ID NO: 14
atgggctggtectgeatcatectgtttctggtggecaccgecaccggtgtgcacagegacatcgtgatgacceagtctcecgattcactggeegt
gagcctggecgagagggccaccatcaactgeaagageagecagagectcectgaacageggeaaccagaagaactacctggectggtacca
gcagaaacccggeeagecceccaagetgetgatctatggegectccaccagggagageggegtgecagacaggtttageggcageggcag
cggcaccgacttcaccctgacaatcageagectgeaggecgaggacgtggecgtgtactactgecagaacgtccacagettccecttcacctte
ggcgggooaaccaagetggagatcaagegtacggtggecgeccecagegtgttcatcttccececcagegatgageagetgaagageggca
ccgecagegtggtgtgtctectgaacaacttctacccccgggaggccaaggtgcagtggaaggtggacaatgecctgeagageggcaacag
ccaggagagegtgaccgageaggacagcaaggactcecacctacagectgageageaccetgacectgageaaggecgactacgagaage

acaaggtgtacgcectgtgaggtgacccaccagggectgtecagececgtgaccaagagettcaaccggggegagtec

DNA ENCODING 28Y042-7F11-1 HEAVY CHAIN VARIABLE REGION

SEQ ID NO: 15
caggtgaccctgagggagagecggecccgecctggtgaageccacacagaccetcactctgacctgeacegtgageggcttcagectgaceg
gctctagegtecactgggtgaggeageeccecggeaagggectggagtggctgggcgteatctgggcaagegggeggacggactacaact
cggcectgatgageaggctetccatcageaaggacaccagecggaaccaggtggtectgaccatgaccaacatggaccecgtggacaccge
cacctattactgecgecagggaccctecctceggectgetgaggetggactactggggcaggggaacactagtgaccgtgtecage
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DNA ENCODING 28Y042-7F11-1 LIGHT CHAIN VARIABLE REGION

SEQ ID NO: 16
gacatcgtgatgacccagtctcccgattcactggecgtgagectgggegagagggccaccatcaactgcaagageagecagagectectgaa
cagcggcaaccagaagaactacctggectggtaccageagaaacecggecagecceccaagetgetgatetatggegectecaccagggag

agcggcgtgccagacaggtttagcggeageggcageggeaccgacttcaccctgacaatcageagectgeaggecgaggacgtggeegtg
tactactgccagaacgtccacagettceccttcaccttcggegggggaaccaagetggagatcaagegt

DNA ENCODING 28Y042-7F11-1 FULL LENGTH HEAVY CHAIN

SEQ ID NO: 17
caggtgaccctgagggagageggecccgecctggtgaageccacacagaccetcactetgacctgeaccgtgageggcttcagectgaceg
gctctagegtecactgggtgaggeageeccecggeaagggectggagtggctgggcgteatctgggcaagegggeggacggactacaact
cggcectgatgageaggctetccatcageaaggacaccagecggaaccaggtggtectgaccatgaccaacatggaccecgtggacaccge
cacctattactgegecagggaccctecctceggectgctgaggetggactactggggcaggggaacactagtgaccgtgtccagegecagea
ccaagggecccagegtgttcecectggeccccageageaagageaccageggeggeacagecgecctgggctgectggtgaaggactactt
ccccgageccgtgaccgtgtectggaacageggagecctgaccageggegtgcacaccttececgecgtgctgcagageageggectgtac
agcctgageagegtggtgaccgtgcccageageagectgggeacecagacctacatctgtaacgtgaaccacaageeccageaacaccaagg
tggacaagcgggtggageccaagagetgtgacaagacecacacctgecececctgecctgeececgagetgctgggaggecceagegtgtt
cctgttcececccaagectaaggacacectgtacatcaccagagaacecgaggtgacctgtgtegtegtegatgtgagecacgaggaccetga
ggtgaagttcaactggtacgtggacggcgtggaggtgcacaatgccaagaccaageccagggaggageagtacaacageacctaccgggt

ggtgtcegtectgaccgtgctgcaccaggattggctgaacggcaaggagtacaagtgtaaggtgtecaacaaggecctgectgecectatcga
gaaaaccatcagcaaggecaagggecageccagagagecccaggtgtacacectgeecectagecagagaggagatgaccaagaaccagg

tgtcectgacctgectggtgaagggcttctaccecagegacatcgecgtggagtgggagageaacggecageccgagaacaactacaagac
caccceecctgtgctggacagegatggeagettcttcetgtacageaagetgaccgtggacaagageagatggeageagggcaacgtgttca
gctgetecgtgatgeacgaggecctgcacaatcactacacccagaagagectgagectgtecectggeaag

DNA ENCODING 28Y042-7F11-1 FULL LENGTH LIGHT CHAIN

SEQ ID NO: 18
gacatcgtgatgacccagtctcccgattcactggecgtgagectgggegagagggccaccatcaactgcaagageagecagagectectgaa
cagcggcaaccagaagaactacctggectggtaccageagaaacecggecagecceccaagetgetgatetatggegectecaccagggag
agcggcgtgccagacaggtttagcggcageggcageggeaccgacttcaccctgacaatcageagectgeaggecgaggacgtggeegtg
tactactgccagaacgtccacagettceccttcaccttcggegggggaaccaagetggagatcaagegtacggtggecgeccecagegtgtte
atcttcccccccagegatgageagetgaagageggeaccgecagegtggtgtetctgctgaacaacttctaccecccgggaggccaaggtgca
gtggaaggtggacaatgeectgeagageggeaacagecaggagagegtgaccgageaggacageaaggactecacctacagectgagea
gcaccctgaccctgageaaggecgactacgagaageacaaggtgtacgectgtgaggtgacccaccagggectgtecageeccgtgaccaa

gagcttcaaccggggcgagtec

28Y042-7F11-1 HEAVY CHAIN LEADER SEQUENCE
SEQID NO: 19
MGWSCIILFLVATATGVHS

28Y042-7F11-1 HEAVY CHAIN LEADER SEQUENCE
SEQ ID NO: 20
MGWSCIILFLVATATGVHS

28Y042-7F11-1 HEAVY CHAIN FR4 SEQUENCE

SEQ ID NO: 21
WGRGTLVTVSS
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The present invention now being fully described, it will be apparent to one of ordinary skill
in the art that many changes and modifications can be made thereto without departing from the
spirit or scope of the appended claims.

The material in the ASCII text file named “PU66209P US SeqList [,]” created on May 26,

2017 and having a size of 21,851 bytes is incorporated herein by reference in its entirety.
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CLAIMS

1. An isolated antigen binding protein which binds to human IL-5 comprising a heavy chain variable
region having the CDRH1 amino acid sequence shown in SEQ ID NO: 5, the CDRH2 amino acid
sequence shown in SEQ ID NO: 6, and the CDRH3 amino acid sequence shown in SEQ ID NO: 7,
and a light chain variable region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the
CDRL2 amino acid sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown
in SEQ ID NO: 10.

2. The antigen binding protein of Claim 1 wherein the heavy chain variable region further comprises a
heavy chain FR4 amino acid sequence as shown in SEQ ID NO: 21.

3. The antigen binding protein of Claim 2 comprising a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy terminus
of the heavy chain variable region.

4. An isolated antigen binding protein which binds to human IL-5 comprising a heavy chain variable
region sequence having the amino acid sequence shown in SEQ ID NO: 3; and a light chain variable
region sequence having the amino acid sequence shown in SEQ ID NO: 4.

5. The antigen binding protein of Claim 4 comprising a heavy chain Fc domain having a tyrosine
residue at position 252, a threonine residue at position 254 and a glutamic acid residue at position
256 and wherein an amino terminus of the heavy chain Fc domain is connected to a carboxy terminus
of the heavy chain variable region.

6. An isolated antibody which binds to human IL-5 comprising a heavy chain and a light chain,
wherein

a) the heavy chain comprises a heavy chain variable region having the CDRH1 amino acid sequence
shown in SEQ ID NO: 5, the CDRH2 amino acid sequence shown in SEQ ID NO: 6, and the CDRH3
amino acid sequence shown in SEQ ID NO: 7; and b) the light chain comprises a light chain variable
region having the CDRL1 amino acid sequence shown in SEQ ID NO: 8, the CDRL2 amino acid
sequence shown in SEQ ID NO: 9, and the CDRL3 amino acid sequence shown in SEQ ID NO: 10.

7. The antibody of Claim 6 wherein the heavy chain variable region further comprises a heavy chain
FR4 amino acid sequence as shown in SEQ ID NO: 21.

8. The antibody of Claim 7 wherein the heavy chain comprises a heavy chain Fc domain having a
tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at
position 256.

9. An isolated antibody which binds to human IL-5 comprising a heavy chain and a light chain,
wherein

a) the heavy chain comprises a heavy chain variable region sequence having the amino acid
sequence shown in SEQ ID NO: 3; and

b) the light chain comprises a light chain variable region sequence having the amino acid sequence
shown in SEQ ID NO: 4.

10. The antibody of Claim 9 wherein the heavy chain comprises a heavy chain Fc domain having a
tyrosine residue at position 252, a threonine residue at position 254 and a glutamic acid residue at
position 256.
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11. An isolated antibody which binds to human IL-5 comprising a heavy chain having the amino acid
sequence shown in SEQ ID NO: 1 and a light chain having the amino acid sequence shown in SEQ
ID NO: 2.

12. A vector comprising the nucleic acid sequences shown in SEQ ID NO: 17 and SEQ ID NO: 18.

13. A pharmaceutical composition comprising an antigen binding protein or an antibody according to
any one of claims 1-11 in combination with a pharmaceutically acceptable carrier.

14. A therapeutically effective amount of a protein, antibody according to any one of claims 1-11, or
pharmaceutical composition according to 13, for use in the treatment of a disease selected from the
group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma,
moderate eosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic asthma,
eosinophilic asthma, sub-eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid,
eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis.

15. Use of a protein, antibody according to any one of claims 1-11, or pharmaceutical composition
according to 13, in the manufacture of a medicament for the treatment of a disease selected from the
group consisting of asthma, mild asthma, moderate asthma, severe asthma, mild eosinophilic asthma,
moderate eosinophilic asthma, severe eosinophilic asthma, uncontrolled eosinophilic asthma,
eosinophilic asthma, sub-eosinophilic asthma, chronic obstructive pulmonary disease, eosinophilic
granulomatosis with polyangiitis, hypereosinophilic syndrome, nasal polyposis, bullous pemphigoid,
eosinophilic esophagitis, atopic dermatitis, moderate atopic dermatitis and severe atopic dermatitis.

16. The use of claim 15 wherein the medicament formed from the pharmaceutical composition of
claim 13, is to be administered once every 3 months or once every 6 months.
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