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Investment in AdAlta is subject to investment risk, including possible loss of income and capital invested. AdAlta does not 
guarantee any particular rate of return or performance, nor do they guarantee the repayment of capital.  

This presentation is not an offer or invitation for subscription or purchase of or a recommendation of securities. It does not 
take into account the investment objectives, financial situation and particular needs of the investor. Before making any 
investment in AdAlta, the investor or prospective investor should consider whether such an investment is appropriate to 
their particular investment needs, objectives and financial circumstances and consult an investment advisor if necessary.  

This presentation may contain forward-looking statements regarding the potential of the Company’s projects and interests 
and the development and therapeutic potential of the company’s research and development. Any statement describing a 
goal, expectation, intention or belief of the company is a forward-looking statement and should be considered an at-risk 
statement. Such statements are subject to certain risks and uncertainties, particularly those inherent in the process of 
discovering, developing and commercialising drugs that are safe and effective for use as human therapeutics and the 
financing of such activities. There is no guarantee that the Company’s research and development projects and interests 
(where applicable) will receive regulatory approvals or prove to be commercially successful in the future. Actual results of 
further research could differ from those projected or detailed in this presentation. As a result, you are cautioned not to rely 
on forward-looking statements. Consideration should be given to these and other risks concerning research and 
development programs referred to in this presentation.  

Disclaimer 
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AdAlta is developing a new technology platform that produces 
unique proteins known as i-bodies, that mimic the shape of shark 
antibody binding domain and engineers their key stability features 
into a human protein, for therapeutic intervention in disease. 

The single domain antigen binding region of shark antibodies is 
extremely stable and has a long binding loop not present in either 
human or next generation antibodies. 

  

High target specificity and high affinity for their target 

Small proteins; 10% the size of a typical human antibody 

Highly stable to proteases, high temperatures and low pH 

Long loop that can bind to a diverse range of therapeutically 
relevant targets including those that are difficult for current 
antibody therapies   

Human protein – reduced risk of immune response 

i-body technology  

Human Antibody 

Shark Antibody 

i-body human  
protein scaffold 

Long loop that 
enables access to 
novel drug targets 

Advantages of i-bodies 
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i-bodies: human single domains 

VNAR i-body library NCAM Domain 1 Ribbon Overlay 

Shark 
Human 
Human 
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Because of the long binding 
loop of the i-body, that is 
lacking in traditional 
antibodies, i-bodies 
recognise and bind to a 
diverse range of different 
therapeutically-relevant 
targets including those that 
are difficult/intractable to 
access by current antibody 
therapies such as G-protein 
coupled receptors (GPCRs) 
and ion channels. 

i-body technology advantages  

The small physical size and 
stable properties of i-bodies 
provides advantages for 
tissue and organ penetration 
as well as multiple delivery 
routes. 

As a result of their small size 
and exceptional stability i-
bodies can serve as building 
blocks to engineer 
therapeutics with tailored 
pharmacokinetic properties. 

Can easily engineer unique 
differentiated i-body products 
in a variety of formats 
including monospecific and 
bispecifics as well as i-body 
drug conjugates (IDCs), thus 
tailoring them for different 
therapeutic purposes. 

Inhalation Ocular Oral-to-topical 

Challenging targets Multiple delivery routes Customised half-life Multi formatting 
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i-body monomeric and extremely stable to 
proteases, high temperatures and low pH 

i-bodies are extremely stable 
at high temperatures, 
including boiling, while still 
retaining their activity. Here 
we show we can reduce a 
number of E.Coli proteins 
heating above 60oc. 

On heating and re-cooling 
the i-body we show by 
Circular dichroism 
spectroscopy  that the b-
sheet of the i-body unfolds 
and re-folds. This process 
was repeated eight times. 

The i-body is a monomeric 
protein. 
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Small 
Molecule 

Conventional 
Antibody 

AdAlta  
i-body 

High selectivity-specificity 

Low toxicity: no off target effects 

Cavity binding and new epitopes 

Stability 

Alternative routes of 
administration 

Easy to manufacture 

Speed & risk of development 

i-bodies combine benefits of small molecules and 
conventional antibodies 

i-body human  
protein scaffold 

Long loop that 
enables access to 
novel drug targets 

i-bodies offer a new and potentially more effective approach to 
the treatment of a wide range of human diseases. 
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Developing i-bodies as improved therapies for 
the treatment of fibrosis  
–  a condition that is prevalent in  

45-50% of all diseases 

Fibrosis can occur in many tissues of the body 
as a result of inflammation or damage 
–  it can result in scarring of vital organs causing 

irreparable damage and eventual organ failure 

AdAlta’s initial focus is on lung fibrosis 

Fibrosis: unmet medical need with 
multiple indications 

Lung 
IPF 

Liver 
NASH & CIRRHOSIS 

Kidney 
RENAL FIBROSIS 

Skin 
SCLERODERMA 

Heart 
CARDIAC FIBROSIS 

Eye 
Wet-AMD & PVR 

Collectively fibrosis represents 
a large unmet clinical need  
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CXCR4 is involved in fibrosis and other 
disease states 
CXCR4 is important in maintaining stem cells in bone marrow 
with Mozobil (AMD3100) approved for single use. 
 
HIV-1 uses CXCR4 as a co-receptor for viral entry into host 
cells and CXCR4 has been associated with more than 23 
types of cancers 
 
CXCR4 has more recently been recognised as a critical player 
in development of a number of areas of fibrosis including: 

•  Lung  
•  Kidney 
•  Heart  
•  Eye  
•  Skin 
 

 
9 



Selecting i-bodies against CXCR4 

Large diverse 
synthetic library of  
2 billion i-body 
protein compounds 
that can bind to a 
broad range of 
therapeutically 
relevant targets 

Manufactured in microbial 
systems; more cost-

effective and easier than 
conventional monoclonal 
antibodies. Potential for 
direct peptide synthesis.  

i-body affinity matured 
to enhance target 

binding and generate 
lead i-body candidate  

i-body identified by 
rapid screening on 

CXCR4 lipoparticles 
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Round 1 affinity maturation 

                          10        20        30        40        50        60        70        80        90       100                   
          ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
AD99AM WT  LQVDIVPSQGEISVGESKFFLCQVAGSGSDIRISWFSPNGEKLTPNQQRISVVWNDDSSSTLTIYNANIDDAGIYKCVVYRTGGYRHRALVLGEATVNVK 
324      ........................................................................................Y...........  
320     ...........................K............................................................Y........... 
113   ...........................Y............................................................Y........... 
518      .............................G...................................................................... 
545      .............................G...........................................V.....W....................  
557      .............................G.................................................W....................  
126   .............................H.................................................W....................  
Cont36  ..............................Y................................................W....................  
 
  
 

Clone Library Affinity (SPR) kD 
320 Campaign #2 AM99 Library Rnd 2 (Plate method) 

 
18nM 

518 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 
high stringency washes) 

25nM 

126 Campaign #1 AM99 Library Rnd 2A (1ugm/mL of CXCR4 Lipoparticles and 
less washes, no plating out) 
 

26nM 

324 Campaign #2 AM99 Library Rnd 2 (Plate method) 27nM 
545 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 

high stringency washes) 
29nM 

557 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 
high stringency washes) 

31nM 

113 Campaign #1 AM99 Library Rnd 2A (1ugm/mL of CXCR4 Lipoparticles and 
less washes, no plating out) 

36nM 

 

                          10        20        30        40        50        60        70        80        90       100                   
          ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
AD99AM WT  LQVDIVPSQGEISVGESKFFLCQVAGSGSDIRISWFSPNGEKLTPNQQRISVVWNDDSSSTLTIYNANIDDAGIYKCVVYRTGGYRHRALVLGEATVNVK 
324      ........................................................................................Y...........  
320     ...........................K............................................................Y........... 
113   ...........................Y............................................................Y........... 
518      .............................G...................................................................... 
545      .............................G...........................................V.....W....................  
557      .............................G.................................................W....................  
126   .............................H.................................................W....................  
Cont36  ..............................Y................................................W....................  
 
  
 

Clone Library Affinity (SPR) kD 
320 Campaign #2 AM99 Library Rnd 2 (Plate method) 

 
18nM 

518 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 
high stringency washes) 

25nM 

126 Campaign #1 AM99 Library Rnd 2A (1ugm/mL of CXCR4 Lipoparticles and 
less washes, no plating out) 
 

26nM 

324 Campaign #2 AM99 Library Rnd 2 (Plate method) 27nM 
545 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 

high stringency washes) 
29nM 

557 Campaign #2 AM99 Shuffle Library Rnd 2 (No plating out method but 
high stringency washes) 

31nM 

113 Campaign #1 AM99 Library Rnd 2A (1ugm/mL of CXCR4 Lipoparticles and 
less washes, no plating out) 

36nM 

 

Single point mutations were made in the CDR1 and CDR3 binding 
regions only of the lead i-body identified 

The sequences of i-bodies identified above 
demonstrated binding to CXCR4 lipoparticles. 
 
Affinities of the two highlighted sequences 
were 30nM and 25nM. 
 
The first round of affinity maturation improved 
affinities from 700nM to 25nM with single 
point mutations. 
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Round 2 affinity maturation 

12 

20nM 

Rank Clone kd Rank Clone kd Rank Clone kd
1 AM3-114 0.0066 22 AM4-756 0.01667 43 AM3-53 0.0273
2 AM3-466 0.00784 23 AM4-746 0.01686 44 AM4-1008 0.02771
3 AM3-920 0.00817 24 AM5-339 0.01697 45 AM3-177 0.02862
4 AM4-661 0.00955 25 AM4-630 0.01718 46 AM3-104 0.02865
5 AM3-523 0.00998 26 AM4-1137 0.018 47 AM3-510 0.02913
6 AM4-774 0.0105 27 AM4-327 0.01897 48 AM3-77 0.02963
7 AM4-1121 0.01153 28 AM4-775 0.01899 49 AM3-55 0.03097
8 AM4-613 0.01236 29 AM5-217 0.01948 50 AM3-106 0.03213
9 AM4-208 0.01283 30 AM4-1115 0.01973 51 AM3-849 0.03716
10 AM4-1088 0.01349 31 AM5-376 0.02008 52 AM3-549 0.0395
11 AM4-239 0.01356 32 AM3-499 0.02012 53 AM3-874 0.04054
12 AM3-32 0.0136 33 AM3-935 0.02026 54 AM3-883 0.0421
13 AM5-245 0.01445 34 AM5-91 0.02042 55 AM4-356 0.0456
14 AM4-757 0.01488 35 AM3-952 0.02114 56 AM3-567 0.0466
15 AM4-386 0.015 36 AM1-126 0.02232 57 AM3-10 0.0481
16 AM4-352 0.0152 37 AM4-714 0.02236 58 AM3-62 0.0519
17 AM3-182 0.01562 38 AM4-289 0.02264 59 AM4-1142 0.0546
18 AM1-320 0.01589 39 AM3-843 0.02283 60 AM3-183 0.0626
19 AM4-203 0.01621 40 AM4-1098 0.02306 61 AM3-51 0.0678
20 AM4-272 0.01631 41 AM3-37 0.02339
21 AM5-95 0.01663 42 AM4-227 0.02576

A mutant library was made 
changes from the two lead 
candidates from affinity 
maturation round 1.  
 
Mutant binders in round 2 
affinity maturation were 
ranked with regards to their 
off rate. 
 
I-bodies were identified 
with improvements in the 
second round of affinity 
maturation from 20nM to 
1nM 
 
 
 
 

12 



Sequences of affinity matured CXCR4 binding 
i-bodies 

13 

kD   BRET 

CDR1 CDR3 

CDR1 CDR3 

The affinity maturation process allowed identification of residues in the CDR1 and CDR3 
that were important for binding to CXCR4.  



Family of CXCR4 binding i-bodies 
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Protein	 Affinity to 
CXCR4  

(nM)	

IC50 (nM) in b-Arrestin 
BRET assay	

ADCX-99	 700	 No activity	
AD-320	 21.8	 1419	
AD-245	 14.88	 ~uM	
AD-126	 14.75	 610	
AD-466	 13.83	 6322	
AD-661	 9.53	 1544	
AD-523	 8.55	 12713	
AD-613	 7.83	 1826	
AD-1121	 7.21	 796	
AD-920	 7.18	 ~uM	
AD-746	 5	 741	
AD-114	 4.85	 164	
AD-272	 1.6	 861	

i-bodies from the affinity 
maturation process were 
evaluated in several in vitro 
assays including 
•  β-arrestin BRET assay 
•  Calcium flux assay 
•  cAMP assay 

1-3 single point mutations could 
dramatically effect the β-arrestin 
activity, while still having the same 
affinity for the receptor CXCR4 
 
None of the i-bodies identified had 
any effect on calcium flux 
 
 

 
 
 
 



Panel of i-bodies against CXCR4 specific and 
have in vitro activity 
 

REF: Griffiths et al JBC June 2016 

When tested against 167 GPCRs, the 10 affinity 
matured i-bodies specifically antagonized CXCR4. 
There was no agonist activity on any of the GPCRs. 

The i-bodies were evaluated in a number of in 
vitro assays. In this assay we demonstrated that 
a panel of i-bodies with affinity to CXCR4 
<20nM could inhibit inhibition of entry of the HIV 
virus. 

I-bodies are specific to CXCR4 I-bodies have in vitro activity 
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Epitope mapping: core residues on CXCR4 
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CDR1 CDR3 

High β-arrestin 
High cAMP 

Medium β-arrestin 
Medium cAMP 

Low β-arrestin 
High cAMP 

114 523 272 

Epitope mapping of three i-bodies to CXCR4, demonstrated that residue E262 was common to all i-bodies. 
E262 which is deep in groove of CXCR4, also binds AMD3100. All three i-bodies had unique binding sites 
reflecting their different functionalities. 
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Homology model of i-body and CXCR4 

17 
Side chain CDR3 contact residues also demonstrate that the long loop of the i-
body, binds deep in the ligand binding pocket of CXCR4    

E288 

REF: Wescott et al PNAS 2016 
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i-bodies do not mobilize stem cells in vivo 
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i-bodies do not mobilize stem cells in mouse model (left) or humanised mouse model 
(right) of stem cell mobilization, unlike the small molecule AMD3100 

REF: Griffiths et al JBC June 2016 



Developing i-bodies as improved therapies for 
the treatment of fibrosis  
–  a condition that is prevalent in  

45-50% of all diseases 

Fibrosis can occur in many tissues of the body 
as a result of inflammation or damage 
–  it can result in scarring of vital organs causing 

irreparable damage and eventual organ failure 

AdAlta’s initial focus is on lung fibrosis 

Fibrosis: unmet medical need with 
multiple indications 

Lung 
IPF 

Liver 
NASH & CIRRHOSIS 

Kidney 
RENAL FIBROSIS 

Skin 
SCLERODERMA 

Heart 
CARDIAC FIBROSIS 

Eye 
Wet-AMD & PVR 

Collectively fibrosis represents 
a large unmet clinical need  
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Fibrosis is a complex disease 
 

20 

Inflammation Fibrocyte migration Deposition of collagen/ECM 



CXCR4 and idiopathic pulmonary fibrosis 
(IPF) 
Patients that rapidly progress express more 
CXCR4 compared to slow IPF progressors 

CXCR4 +ve cells (fibrocytes) significantly 
elevated in stable IPF patients, and further 
increased during acute exacerbations 

Fibrocytes not correlated with lung function 
but an independent predictor of early 
mortality  

7.5 months with more than 5% fibrocytes 

27 months with less than 5% fibrocytes 

progenitor cells may be more indicative of fibrotic tissue injury or
repair and not a reflection of acute lung injury per se. Our findings
are supported by a study on a small group of patients with IIP, who
had increased fibrocytes in their circulation during stable disease
(18). There is further evidence of a potential role for fibrocytes in
the fibrotic tissue response including IPF (19), nephrogenic fibros-
ing dermopathy (28), rheumatoid arthritis (29), and asthma (30).

The biology of mesenchymal progenitor cells and circulating
fibrocytes is complex and incompletely understood (10). Despite
numerous in vitro and in vivo studies it is unclear whether fibro-
cytes have a detrimental or beneficial role in the disease process.
On the one hand, they seem to be necessary for normal wound
healing (31). They are able to produce cytokines, growth factors,
and ECM proteins, and they can express a-smooth muscle actin

and promote angiogenesis (32). The exact differentiation stage of
fibrocytes is unknown, but it is interesting to note that mesen-
chymal stem cells can protect from lung injury through inhibition
of inflammatory cytokines in the bleomycin animal model (33).
On the other hand, there is evidence that these cells are involved
in abnormal scar formation in models of wound repair, possibly
through fibrocyte-mediated T-cell activation (32). It is contro-
versial whether fibrocytes indeed differentiate into myofibro-
blasts, but there is little doubt about their profibrotic attributes
(34). There is also no consensus on their contribution to the
formation of fibroblastic foci in IPF lungs, or their relative role
compared with local fibroblast differentiation and epithelial–
mesenchymal transition. There are likely many mechanisms that
can participate in the release, recruitment, and differentiation of
fibrocytes, one of the currently most discussed contributors in the
context of IPF being latent or acute viral infections (6). Despite
these numerous open questions, the present study has confirmed
that fibrocytes are present in the blood of patients with IPF and
even more so during acute exacerbation of the disease, which
allows the examination of their potential as biomarkers, regard-
less of understanding their biological properties in detail.

The clinical management of IPF relies onmonitoring PFT and
exercise capacity, usually by 6MWT. The value of these clinical
parameters in reflecting disease severity and progression is
uncertain. TLC and DLCO are included in scoring systems, which
were shown to correlate with histology to a certain degree and
may be useful to estimate survival (35). In addition, there is some
correlation between degree of fibrosis in HRCT and baseline
DLCO (36).However, other studies showed no or poor correlation
between PFT and histologic severity, questioning their overall
predictive value (37). Similarly, FVC is often remarkably stable in
mild to moderate IPF over time, despite evidence of clinical de-
cline (38). Nevertheless, serial assessment of PFT provides more
meaningful information about disease severity comparedwith single
time points (39). The 6MWT is an easy, reliable, and inexpensive
test to assess oxygen desaturation on exertion and gives a more
comprehensive impression of the cardiopulmonary system com-

Figure 5. Survival curves of
patients with idiopathic pulmo-
nary fibrosis grouped by clini-
cal parameters. Survival curves
of patients with (A) less than
50% of predicted FVC (n 5
10), 50% to 80% of predicted
FVC (n 5 29), or more than
80% of predicted FVC (n 5 9);
(B) less than 40% of predicted
diffusing capacity of carbon
monoxide (DLCO) (n 5 24) or
40% or more of predicted
DLCO (n 5 9); (C) less than
70% of predicted TLC (n 5
16) or more than 70% of pre-
dicted TLC (n 5 17); and (D)
no more than 275 m on the 6-
Minute Walk Test (6MWT) (n
5 8) or more than 275 m on
the 6MWT (n 5 12). Log-rank
(Mantel-Cox) test was used.
(A) P 5 0.24; (B) P 5 0.10;
(C) P 5 0.43; (D) P 5 0.89.

Figure 4. Survival curves of patients with idiopathic pulmonary fibrosis
(IPF) grouped by fibrocyte counts. Survival curves of patients with IPF
(including acute exacerbations) with more than 5% fibrocytes (dashed
line, n5 10) versus less than 5% fibrocytes (solid line, n5 48). Log-rank
(Mantel-Cox) test was used. P5 0.0001 between groups.Mean survival,
7.5 months with more than 5% fibrocytes, 27 months with less than 5%
fibrocytes.
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included. Diagnosis of IPF was based on guidelines of the American
Thoracic Society and European Respiratory Society (3). Surgical lung
biopsy had been done in 17 patients to establish a diagnosis of UIP.
Defining criteria for exacerbations included rapid worsening of dysp-
nea over 4 weeks, new infiltrates on chest X-ray or computed
tomography, a decrease in pulmonary function (.10% in FVC and/
or diffusing capacity of carbon monoxide [DLCO] compared with the
last available test), and absence of an identifiable cause for deteriora-
tion (5, 6, 24–26). The presence of acute bacterial and the most
common viral infections was ruled out as completely as possible
(including performing sputum or bronchoalveolar lavage fluid [BALF]
analysis plus nasopharyngeal swab). Thirty milliliters of blood was
obtained from each patient, from 15 patients twice, 4 to 12 months
apart. In patients with ARDS the blood sample was drawn within
1 week after establishing the diagnosis. In acute IPF exacerbation the
sample was collected shortly after onset of symptoms, within 4 weeks
or less.

Blood Samples

Buffy coat cells were prepared from fresh blood and incubated twice in
sodium chloride lysis solution followed by centrifugation. Cells were
prepared at a concentration of 40–503 106 cells/ml in freezing medium
and transferred to cryogenic vials (#66008-706;VWR,WestChester, PA)
in 1-ml aliquots and cooled in a cryogenic control rate freezing container
(#55710-200;VWR) to2808C for up to 3 days before being transferred to
liquid nitrogen.

Flow Cytometric Analysis

Frozen samples were thawed rapidly in a warm water to room tempera-
ture and washed in 40 ml of FACS buffer (BD Biosciences, San Jose,
CA), and then centrifuged at 1500 rpm for 5 minutes. Cells were resus-
pended to a concentration of 1 3 107 cells/ml, and aliquoted to a 96-well
plate (Falcon #353911; BD Biosciences) at 100 ml/well, at a final concen-
tration of 1 3 106 cells per well. Cells were first stained for the surface
antigen CD45 (CD45–PerCP, #557513BD; BD Biosciences) or isotype
control antibody (IgG1, k, #555751; BD Biosciences) for 30 minutes,
followed by two washes with 100 ml of FACS buffer. Cells were per-
meabilized with a Cytofix/Cytoperm kit (#555751; BD Biosciences) for
detection of intracellular antigens. Cells were next incubated with
specific rabbit anti–human collagen-1 antibody (#6004011030.1; Rock-
land Immunochemicals, Gilbertsville, PA) or IgG isotype control
antibody (#AB 105 C; R&D Systems, Minneapolis, MN) for 30 minutes
and washed twice, followed with secondary goat anti-rabbit antibody
conjugated to Alexa Fluor 488 (#A20981; Molecular Probes/Invitrogen,
Carlsbad, CA), which emits in the fluorescein isothiocyanate channel.
Cells were washed twice and then transferred to 300 ml of 1%
paraformaldehyde solution in polystyrene tubes (Falcon #352058; BD
Biosciences) for storage up to 1 week at 48C. Flow cytometry was
performed with FACSDiva software (BD Biosciences). Compensation
was calculated with anti-mouse IgG(k) CompBeads (#552843; BD
Biosciences) stained with each single-color antibody. For each sample
between 50,000 and 200,000 events were collected. All data were
analyzed with FlowJo software (Tree Star, Inc., Ashland, OR). The
negative threshold for CD45–cychrome was set at 0.5%, using un-
stained cells, and all subsequent samples were gated for the CD451

region. Cells gated for CD45 were analyzed for collagen-1 expression,
with negative control thresholds set at 0.5%, using a matched IgG
isotype control. Specific staining for collagen-1 was determined as an
increase in positive events over this threshold (Figure 1). Baseline
leukocyte counts in patients with IPF showed some physiological fluc-
tuation between visits and were not significantly different from those of
healthy control subjects, and thus fibrocyte numbers were expressed as
a percentage of total leukocyte counts.

Clinical Data

Charts were reviewed and demographic data, results from pulmonary
function testing (PFT) and the 6-MinuteWalk Test (6MWT), performed
according to American Thoracic Society guidelines (3), were extracted.
High-resolution computer tomography (HRCT) scans were reviewed
and scored independently by two radiologists (D.J. and B.C.). Right and
left lungs were assessed on three levels: origin of first-generation pul-

monaryartery, carina, and1cmabove the rightdiaphragm.Fibrotic changes
were quantified as overall extent of interstitial changes, reticulation,
ground-glass opacity, coarseness, and emphysema.

Statistical Analysis

Data are shown as scatter dot plots with means 6 SEM unless stated
otherwise. Normal distribution was verified with the Shapiro-Wilk test.
For evaluation of the difference in fibrocyte numbers between groups,
we used one-way analysis of variance with the nonparametric Kruskal-
Wallis test, followed by Dunn’s multiple comparison post test. To
evaluate repeated measurement of fibrocyte numbers we used a Student
paired two-tailed t test. Other comparisons between two groups were
performed with the nonparametric two-tailed Mann-Whitney test. Com-
parison of survival curves was done with the log-rank (Mantel-Cox) test.
A Cox proportional hazards model was used to assess the independent
prognostic value of clinical parameters and fibrocyte counts for the
outcome of mortality. We used GraphPad Prism 5.0 (GraphPad

Figure 2. Fibrocyte counts (6 SEM) in idiopathic pulmonary fibrosis
(IPF) and acute respiratory distress syndrome (ARDS). (A) Fibrocyte
counts in healthy control subjects (1.0 6 0.12%; n 5 7), patients with
stable IPF (2.72 6 0.34%; n 5 51), and patients with acute IPF
exacerbation (14.51 6 2.53%; n 5 7). One-way analysis of variance
was used with the nonparametric Kruskal-Wallis test, followed by
Dunn’s multiple comparison post test. *P , 0.05, ***P , 0.001 versus
healthy control subjects. (B) Fibrocyte counts of three patients with IPF
during acute exacerbation and on recovery (6 wk, 7 mo, and 9 mo
later). (C) Fibrocyte counts 6 SEM in healthy control subjects (n 5 7)
and patients with ARDS (2.13 6 0.63%; n 5 10). Nonparametric two-
tailed Mann-Whitney test was used. P 5 0.17.
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less than 5% fibrocytes  
 

more than 5% 
fibrocytes  

 

REF: Moeller, et al. Am J Respir Crit Care Med Vol 179. pp 588–594, 2009 
 
 

CXCR4 expression increased in fast 
progressing IPF patient tissue 

Fibrocyte numbers predict mortality 
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The i-body AD-114 was used for Immunohistochemical (IHC) staining of normal and 
diseased lung tissues to verify expression of CXCR4 in situ 

AD-114 binds to lung tissue from patients with 
fibrosis 

AD-114 does not bind lung tissue from 
normal lungs 

AD-114 binds to lung tissue from fibrosis  
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i-bodies specifically inhibited migration of  
slow and rapid IPF fibroblast migration 
but did not have any effect on normal 
fibroblasts. 

AD-114 has greater in vitro efficacy 
compared to the only approved therapies 
Nintedanib and Pirfenidone for IPF 
treatment. 

 

Migration/invasion specifically reduced with 
IPF lung fibroblasts 
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Normal fibroblasts   Slow/stable IPF progessor fibroblasts   Rapid IPF progressor fibroblasts 

MIGRATION 
No effect 
on normal 
fibroblasts 

Inhibits 
slow IPF 

progressors 

Inhibits   
fast  IPF 

progressors 

i-body AD-114  ✔ ✔ ✔ 
Nintedanib (Boehringer) ✗ ✔ ✔ 
Pirfenidone (Roche) ✔ ✗ ✗ 
Other CXCR4 drug (Sanofi) ✔ ✗ ✗ 



i-bodies block infiltration of leukocytes 

REF: Griffiths et al JBC June 2016 

Anti-inflammatory mouse model 
AD-114 has also been evaluated for its anti-inflammatory activity. 
Anti-inflammatory activity is important for preventing fibrosis.

Figure 4 shows that AD-114 has a reduction in inflammatory cell 
count in a mouse model of inflammation.

Figure 4. Anti-Inflammatory Air Pouch 
Mouse Model
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  With inflammatory 
stimulus (SDF-1)

  With inflammatory 
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Source: Griffiths et al, Journal of Biological Chemistry, April 2016

In this model, an inflammatory stimulant known as SDF-1 is added 
to an air-pouch created on the back of a mouse. When the 
stimulant is added to the air-pouch, there is a dramatic increase in 
the amount of inflammatory cells counted in the air-pouch shown 
in the black column. When a single dose of AD-114 is injected 
into the mouse, AD-114 blocks migration of the inflammatory cells 
to the air-pouch, indicated in red. This study was completed with 
5 mice per group.

Novel mechanism of action
Independent studies (Moeller et al, American Journal of 
Respiratory and Critical Care Medicine, Vol 179, 2009) have 
shown that chemokine receptor type 4 (CXCR4) positive cells 
(fibrocytes) are significantly elevated in stable IPF patients and an 
independent predictor of early mortality, where patients with more 
than 5% fibrocytes had on average 7.5 months to live compared 
to patients with less than 5% fibrocytes who had on average 27 
months to live. 

AD-114 has been shown to specifically bind to the G protein-
coupled receptor, CXCR4. This data has been peer reviewed and 
published in the Journal of Biological Chemistry (April 2016). 

CXCR4 is a novel disease target pathway in IPF and AD-114 
would be a “first in class” drug for treatment for this “orphan 
disease” indication. Drugs are recognised by industry participants 
as “first in class” when, for example, they use a new and unique 
mechanism of action for treating a medical condition. Orphan 
diseases affect 200,000 or fewer Americans and often have few 
or no drug treatment options. Both classifications offer the 
potential to positively impact speed to approval, in that the 
majority of these drugs meet an unmet clinical need.

The Company has entered into a research contract with Cedars Sinai 
Medical Centre in relation to the evaluation of the lead i-body candidate 
AD-114 as described in Section 10(c).

Dr Cory Hogaboam’s (Professor of Medicine 
at Cedars Sinai Medical Centre in the US) 
analysis of AdAlta’s AD-114 i-body has lead 
him to conclude:

“AdAlta’s novel approach would be a first-
in-class therapy for CXCR4 and AdAlta’s 
data to date provides a compelling case for 
treating IPF.

Quite simply, I am very impressed with the 
specificity of AdAlta’s anti-CXCR4 i-bodies 
in these assays. We had previously used 
CXCR4 antagonist Mozobil/AMD3100 and 
Pirfenidone, and saw little effect with these 
drugs on human IPF fibroblasts. In contrast, 
the AdAlta i-bodies were able to inhibit the 
activation of fibroblasts in in vitro assays from 
various patients with IPF. 

Equally of note, the AdAlta i-bodies to CXCR4 
appear to hit the sweet spot for a potential 
therapy for IPF, inhibiting fibroblast activation 
of IPF fibroblasts but importantly not normal 
fibroblasts unlike the existing drug Nintedanib 
which effects the migration of all fibroblasts 
regardless of source.”
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AD-114 has also been evaluated for its 
anti-inflammatory activity. Anti-
inflammatory activity is important for 
preventing fibrosis. 
 
In this model, an inflammatory stimulant 
known as SDF-1 is added to an air-pouch 
created on the back of a mouse, which 
results in a dramatic increase in the 
amount of inflammatory cells counted in 
the air-pouch  (black column). When a 
single dose of AD-114 is injected into the 
mouse, the migration of the inflammatory 
cells to the air-pouch is blocked (red 
column). 
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Administration of Bleomycin is the most common animal model for the assessment of 
candidate drugs for the treatment of IPF. The Bleomycin treated mouse lung shows 
extensive collagen deposition and inflammatory cell infiltration.  

Mice received intratracheal instillation of Bleomycin at 2U/kg/mouse  

Groups treated starting on Day 0 of the study 1 hr prior to Bleomycin installation, with 
selected test compounds   

i-body was dosed at three levels,1mg/kg, 10mg/kg and 30mg/kg daily 

At Day 4 the number of fibrocytes (CXCR4+, Col1+ and CD45+ cells) in the lungs were 
measured by flow cytometry,  RNA levels of collagen and collagen content were 
measured 

At Day 19 whole lungs were assayed for Hydroxyproline and histology (Masson’s 
Trichrome) and Ashcroft score completed to analysis collagen content (Ashcroft, T., J.M. 
Simpson, and V. Timbrell. 1988. J. Clin. Pathol. 41:467-470). Body weights were also 
evaluated 

Bleomycin mouse model 
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Mice challenged with 
Bleomycin and treated with 
AD-114 had reduced levels of 
fibrocytes in their lungs when 
compared to the mice treated 
with the negative control i-body 

AD-114 reduces fibrocytes in the Bleomycin 
mouse model 
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RNA extracted and 
analyzed for collagen 
gene expression 

Both COL1A1 and 
COL3A1 reduced in mice 
treated with i-body AD-114 
in the Bloemycin mouse 
model 

The negative control i-
body had no effect on 
either COL1A1 or COL3A1 

Collagen gene expression reduced with i-body 
AD-114 
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Collagen-1 content was 
measured by Sircol assay 

AD-114 reduced the level of 
collagen protein deposited in the 
lung of Bleomycin-treated mice  

Negative control i-body had no 
effect on collagen deposition 

Collagen content reduced with i-body AD-114 
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Extensive pre-clinical AD-114 studies have demonstrated positive  
in vitro (in the lab) and in vivo (in animals) data 

 

 

 

 

 

 

AD-114 prevents lung fibrosis in disease 
models 

Normal  
lung tissue 

IPF lung tissue 
(lung disease mouse model)  

IPF lung tissue + AD-114 
dosed for 21 days  

(lung disease mouse model) 
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AD-114 reduces collagen content and inflammatory cell infiltration and demonstrates a 
similar architecture to that of the normal lung in the Bleomycin mouse model 



AD-114 prevents lung fibrosis in disease models 
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AD-114 inhibits key features of the fibrogenic 
pathway with novel MOA 

Modulate aspects  
of inflammation 

Block fibrocyte recruitment  
into the damaged lung 

Reduce ECM deposition  
during tissue remodeling 

Anti-inflammatory mouse model 
AD-114 has also been evaluated for its anti-inflammatory activity. 
Anti-inflammatory activity is important for preventing fibrosis.

Figure 4 shows that AD-114 has a reduction in inflammatory cell 
count in a mouse model of inflammation.

Figure 4. Anti-Inflammatory Air Pouch 
Mouse Model
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Source: Griffiths et al, Journal of Biological Chemistry, April 2016

In this model, an inflammatory stimulant known as SDF-1 is added 
to an air-pouch created on the back of a mouse. When the 
stimulant is added to the air-pouch, there is a dramatic increase in 
the amount of inflammatory cells counted in the air-pouch shown 
in the black column. When a single dose of AD-114 is injected 
into the mouse, AD-114 blocks migration of the inflammatory cells 
to the air-pouch, indicated in red. This study was completed with 
5 mice per group.

Novel mechanism of action
Independent studies (Moeller et al, American Journal of 
Respiratory and Critical Care Medicine, Vol 179, 2009) have 
shown that chemokine receptor type 4 (CXCR4) positive cells 
(fibrocytes) are significantly elevated in stable IPF patients and an 
independent predictor of early mortality, where patients with more 
than 5% fibrocytes had on average 7.5 months to live compared 
to patients with less than 5% fibrocytes who had on average 27 
months to live. 

AD-114 has been shown to specifically bind to the G protein-
coupled receptor, CXCR4. This data has been peer reviewed and 
published in the Journal of Biological Chemistry (April 2016). 

CXCR4 is a novel disease target pathway in IPF and AD-114 
would be a “first in class” drug for treatment for this “orphan 
disease” indication. Drugs are recognised by industry participants 
as “first in class” when, for example, they use a new and unique 
mechanism of action for treating a medical condition. Orphan 
diseases affect 200,000 or fewer Americans and often have few 
or no drug treatment options. Both classifications offer the 
potential to positively impact speed to approval, in that the 
majority of these drugs meet an unmet clinical need.

The Company has entered into a research contract with Cedars Sinai 
Medical Centre in relation to the evaluation of the lead i-body candidate 
AD-114 as described in Section 10(c).

Dr Cory Hogaboam’s (Professor of Medicine 
at Cedars Sinai Medical Centre in the US) 
analysis of AdAlta’s AD-114 i-body has lead 
him to conclude:

“AdAlta’s novel approach would be a first-
in-class therapy for CXCR4 and AdAlta’s 
data to date provides a compelling case for 
treating IPF.

Quite simply, I am very impressed with the 
specificity of AdAlta’s anti-CXCR4 i-bodies 
in these assays. We had previously used 
CXCR4 antagonist Mozobil/AMD3100 and 
Pirfenidone, and saw little effect with these 
drugs on human IPF fibroblasts. In contrast, 
the AdAlta i-bodies were able to inhibit the 
activation of fibroblasts in in vitro assays from 
various patients with IPF. 

Equally of note, the AdAlta i-bodies to CXCR4 
appear to hit the sweet spot for a potential 
therapy for IPF, inhibiting fibroblast activation 
of IPF fibroblasts but importantly not normal 
fibroblasts unlike the existing drug Nintedanib 
which effects the migration of all fibroblasts 
regardless of source.”
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Developing i-bodies as improved therapies for 
the treatment of fibrosis  
–  a condition that is prevalent in  

45-50% of all diseases 

Fibrosis can occur in many tissues of the body 
as a result of inflammation or damage 
–  it can result in scarring of vital organs causing 

irreparable damage and eventual organ failure 

AdAlta’s initial focus is on lung fibrosis 

Fibrosis: unmet medical need with 
multiple indications 

Lung 
IPF 

Liver 
NASH & CIRRHOSIS 

Kidney 
RENAL FIBROSIS 

Skin 
SCLERODERMA 

Heart 
CARDIAC FIBROSIS 

Eye 
Wet-AMD & PVR 

Collectively fibrosis represents 
a large unmet clinical need  
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Mouse chorodial neo-
vascularization model: laser burn 
to the retina 
–  Induces subretinal haemorrhage 
– Contraction of retinal tissue 
– Alteration in microglia and glial 

response 
– Alteration in gene expression 

IVT injection of single dose of i-
body  

–  Improves retinal retraction and 
reduces lesion size 

–  Fibrosis gene expression 
reduced 

AD-114 prevents eye fibrosis 
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Wet AMD (CNV mouse model) 
•  Mouse chorodial 

neovascularization model: single 
nanosecond laser burn to the 
retina/RPE (0.5mJ) 

–  Induces subretinal 
haemorrhage 

–  Contraction of retinal tissue 

–  Alteration in microglia and 
glial response 

–  Alteration in gene expression 

•  IVT injection of single dose of i-
body (without half life extension) 

–  Improves retinal retraction 
and reduces lesion size 

–  Fibrosis gene expression 
reduced including Col1A2, 
TGF-β1 and 2 with i-body 114 
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AD-114 reduces contraction and lesion size in eye 
fibrosis mouse model  

Demonstration in multiple animal models 
Bleomycin mouse lung fibrosis model
AdAlta has completed AD-114 studies in the Bleomycin mouse 
model, a standard animal disease model used for the assessment 
of drug candidates for the treatment of pulmonary fibrosis. 
Migrating fibroblasts lead to collagen accumulating in the lung 
which causes the lung to stiffen and results in the progression of 
pulmonary fibrosis. In this mouse model lung tissue samples are 
evaluated for collagen content using the Masson Trichrome Stain 
(which stains blue) and images are analysed as per Figure 2.

Figure 2. Results from Bleomycin IPF 
mouse study
(Study size = 8 per group and pictures are 
representative of each group)

A. Normal lung tissue

This picture of a normal healthy 
lung has been stained to show 
collagen which appears in blue. 
Compared to Figure 2B there is 
little blue staining.

B. IPF diseased lung tissue

This picture shows the mouse lung 
after treatment with Bleomycin, a 
toxin that is used to simulate the 
effects of IPF in this model. The 
Bleomycin is administered at day 0 
and at 21 days post administration 
the lung tissue collagen content is 
analysed. The Bleomycin treated 
mouse lung shows extensive 
collagen deposition (blue staining) 
typical of fibrosis.

C. IPF disease lung tissue 
treated with AD-114 

This picture shows the lungs of a 
mouse given Bleomycin and then 
treated with AD-114 daily for 
21 days. The lungs were observed 
to have a similar architecture to 
that of the normal lung. AD-114 
decreased the total collagen 
content in the lungs demonstrating 
the anti-fibrotic effect of the i-body 
in vivo. It shows very little collagen 
staining similar to the normal lung 
tissue as in Figure 2A.

This data demonstrates that AD-114 has anti-fibrotic effects 
reducing collagen deposition in the lungs. 

AdAlta evaluated other end-points in the Bleomycin mouse studies, 
including Ashcroft scale (a standardized quantification of pulmonary 
fibrosis in histological samples), body weights and fibrocyte entry to 
the lung, another type of cell that causes fibrosis-associated damage. 
AD-114 improved all outcomes.

Chorodial Neovascularization (CNC) mouse 
eye fibrosis model
In the Chorodial Neovascularization (CNV) fibrosis model of the 
eye, AdAlta has also shown that AD-114 has anti-fibrotic effects. In 
this model, laser treatment of the mouse eye induces growth of blood 
vessels and subsequent scarring and is associated with increased 
expression of a range of fibrosis-associated genes. In this model, 
a single intravitreal (IVT) injection of AD-114 reduced damage, as 
measured by both the contraction of the retina and the lesion size, 
caused by laser induced retinal scarring (see Figure 3). In addition 
AD-114 reduced gene expression of a number of fibrosis-related 
genes compared to the lasered eye with no AD-114 treatment. 

Figure 3. CNV fibrosis model of the eye 
(Study size = 10 per group and charts A and B are 
averages of all samples, while the pictures are 
representative of each group)
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A. Measurement of 
contraction and lesion 
of the retina

Single IVT injection of AD-
114 to a lasered rodent eye 
reduced retinal contraction 
and reduced retinal 
lesion size.

No Treatment

Treatment with AD-114

B. Eye with CNV laser 
with and without 
AD-114 treatment

The top picture is 
representative of a CNV 
mouse eye retina after 
laser treatment. Point “b” 
marks where the laser 
lesion occurs in contrast 
to point “a” which is the 
normal retina. The bottom 
picture is representative of 
a CNV mouse eye retina 
after laser treatment and 
treatment with AD-114. The 
impact of the laser lesion is 
markedly reduced.

This data shows that AD-114 is anti-fibrotic and supports the 
further development of AD-114 as a potential novel anti-fibrotic 
agent in treating fibrosis of the eye.
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Demonstration in multiple animal models 
Bleomycin mouse lung fibrosis model
AdAlta has completed AD-114 studies in the Bleomycin mouse 
model, a standard animal disease model used for the assessment 
of drug candidates for the treatment of pulmonary fibrosis. 
Migrating fibroblasts lead to collagen accumulating in the lung 
which causes the lung to stiffen and results in the progression of 
pulmonary fibrosis. In this mouse model lung tissue samples are 
evaluated for collagen content using the Masson Trichrome Stain 
(which stains blue) and images are analysed as per Figure 2.

Figure 2. Results from Bleomycin IPF 
mouse study
(Study size = 8 per group and pictures are 
representative of each group)

A. Normal lung tissue

This picture of a normal healthy 
lung has been stained to show 
collagen which appears in blue. 
Compared to Figure 2B there is 
little blue staining.

B. IPF diseased lung tissue

This picture shows the mouse lung 
after treatment with Bleomycin, a 
toxin that is used to simulate the 
effects of IPF in this model. The 
Bleomycin is administered at day 0 
and at 21 days post administration 
the lung tissue collagen content is 
analysed. The Bleomycin treated 
mouse lung shows extensive 
collagen deposition (blue staining) 
typical of fibrosis.

C. IPF disease lung tissue 
treated with AD-114 

This picture shows the lungs of a 
mouse given Bleomycin and then 
treated with AD-114 daily for 
21 days. The lungs were observed 
to have a similar architecture to 
that of the normal lung. AD-114 
decreased the total collagen 
content in the lungs demonstrating 
the anti-fibrotic effect of the i-body 
in vivo. It shows very little collagen 
staining similar to the normal lung 
tissue as in Figure 2A.

This data demonstrates that AD-114 has anti-fibrotic effects 
reducing collagen deposition in the lungs. 

AdAlta evaluated other end-points in the Bleomycin mouse studies, 
including Ashcroft scale (a standardized quantification of pulmonary 
fibrosis in histological samples), body weights and fibrocyte entry to 
the lung, another type of cell that causes fibrosis-associated damage. 
AD-114 improved all outcomes.

Chorodial Neovascularization (CNC) mouse 
eye fibrosis model
In the Chorodial Neovascularization (CNV) fibrosis model of the 
eye, AdAlta has also shown that AD-114 has anti-fibrotic effects. In 
this model, laser treatment of the mouse eye induces growth of blood 
vessels and subsequent scarring and is associated with increased 
expression of a range of fibrosis-associated genes. In this model, 
a single intravitreal (IVT) injection of AD-114 reduced damage, as 
measured by both the contraction of the retina and the lesion size, 
caused by laser induced retinal scarring (see Figure 3). In addition 
AD-114 reduced gene expression of a number of fibrosis-related 
genes compared to the lasered eye with no AD-114 treatment. 

Figure 3. CNV fibrosis model of the eye 
(Study size = 10 per group and charts A and B are 
averages of all samples, while the pictures are 
representative of each group)
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A. Measurement of 
contraction and lesion 
of the retina

Single IVT injection of AD-
114 to a lasered rodent eye 
reduced retinal contraction 
and reduced retinal 
lesion size.

No Treatment

Treatment with AD-114

B. Eye with CNV laser 
with and without 
AD-114 treatment

The top picture is 
representative of a CNV 
mouse eye retina after 
laser treatment. Point “b” 
marks where the laser 
lesion occurs in contrast 
to point “a” which is the 
normal retina. The bottom 
picture is representative of 
a CNV mouse eye retina 
after laser treatment and 
treatment with AD-114. The 
impact of the laser lesion is 
markedly reduced.

This data shows that AD-114 is anti-fibrotic and supports the 
further development of AD-114 as a potential novel anti-fibrotic 
agent in treating fibrosis of the eye.
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 Powerful proprietary technology platform to develop a pipeline of i-bodies for the 
treatment of a wide range of human diseases 

–  Extreme stability of i-body similar to single domain shark antibody 

–  Long loop of i-body binds deep in GPCR pocket and has functional activity 

Advanced lead candidate AD-114 with significant pre-clinical validation 

–  has specificity for diseased human tissue with effects only shown on IPF tissue and no effects 
displayed on normal lung tissue nor any evidence of off target effects;  

–  is more effective than existing IPF approved drugs showing greater in vitro efficacy compared 
to the only approved therapies Nintedanib and Pirfenidone;  

–  demonstrates both anti-fibrotic and anti-inflammatory effects in multiple animal models in 
multiple areas of fibrosis; and  

–  is a novel mechanism of action for fibrosis making AD-114 a potential “first in class” therapy.  

AdAlta summary 
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