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It’s not an antibiotic. It's not a vaccine. It’s Zelnate™ Contact Us ‘ Sitemap ‘ » Bayer Group

Product Info Clinical Data | Video Gallery Bovine Respiratory Disease Resources
) Contenido en Espafiol > X

Home / Product Info

PRODUCT INFO

English | Espafiol

Zelnate° DNA Immunostimulant: a new
chapter in BRD management

Bovine Respiratory Disease (BRD) is a complex disease with many contributing factors —including
stress that compromises the immune system. Even though there are many antimicrobial options for
BRD, veterinarians and producers continue to look for new technology to treat BRD. Zelnate DNA
Immunostimulant is a novel, non-antibiotic technology that enhances the animal’s natural defenses
against BRD. Learn more about BRD

Zelnate is the first licensed immunostimulant that aids in the treatment of BRD associated with
Mannheirmia haemolytica.

5000555

DNA _
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. https://www.zelnate.com/zelnate-bovine-respiratory-disease/
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Home page

About One Health

Mission Statement
Advisory Board (Hon.)
One Health News

AVMA Task Force Report
Amer Vet Epid Soc (AVES)
Am Assn Pub H Physicians
One Health Newsletter
Publications

One Health Journals
ProMED Outbreak Reports

One Health Initiative will unite human and veterinary
medicine

The One Health Initiative is a movement to forge co-
equal, all inclusive collaborations between physicians,
osteopathic physicians, veterinarians, dentists, nurses
and other scientific-health and environmentally related
disciplines, including the American Medical Association,
American Veterinary Medical Association, American
Academy of Pediatrics, American Murses Association,
American Association of Public Health Physicians, the
American Society of Tropical Medicine and Hygiene, the
Centers for Disease Control and Prevention (CDC), the
United States Department of Agriculture (USDA), and
the U.S. National Environmental Health Association
(MEHA). Additionally, more than 950 prominent
scientists, physicians and veterinarians worldwide have
endorsed the initiative.

Emerging and Reemerging infections -
70% vector-borne or zoonotic

= view large map =

> more about one health

Animal Di: &
Supporters
Supporter Endorsements
Upcoming Events
Follow Us on Twitter
Contact Us

see MONOGRAPH in Veterinaria Italiana
“One Health - One Medicine™: linking human, animal
and environmental health

click here ::

HISTORY of the One Health Initiative team
April 2006 through September 2015) and the One
Health Initiative website since October 1, 2008

click her

A= http://www.onehealthinitiative.com/

<™ 6> One Health initiative
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This information about canine malignant
melanoma and ONCEPT, the first DNA based
cancer vaccine,* Is brought o you by Merial

\1:1»35’?71\&»?’1

Merial is a leader in recombinant canarypox An exciting therapy
‘wvectored vaccine technology and advanced !
vaccines like PUREVAX® Recombinant Leukemia, to pro,ong SuerVal Of
How is canine oral melanoma PUREVAX Feline Rabies and RECOMBITEK® dogs treated for
diagnosed? canine dislermper vaccines. - I
lumors N the mouth are otten difficult for you to Fur the name of a cancer spedalist in your area, canine ora

detect — but your veterinarian can easily identify Visit Wi acvim.org or winw vetcancersociety.org I -
them during 2 outine oral examinATion. You can For additional questions about ONCEPT, meianoma.
help identify the polential of lurnors by looking for please contact Merial Technical Solutions at
secondary signs, indluding 1-888-MERIAL-1, option 3.
= Difficulty swallowing®
= Bad breath®
- Bleeding®
* Loss of teeth®
= Facial swelling”

To properly diagnose a tumor and determine
whiether i is mielanonma, your velerinarian iy
perform a biopsy, removing a small tissue sample
and sending it 10 a laboratory. The laboratory

will study the cells to determine if the tumor is
malignant or benign; report the type of tumor; and
comment on how aggressive it might be.

Since canine melanoma will have a strony lendency
to spread to other parts of your dog’s body
(metastasize),”* your veterinarian also may conduct
other tests to determine how far it has spread. This
will help determine the most eftective treatment for
your beloved dog.

Z}%. : https://vcahospitals.com/westbury/-/media/vca/documents/services/oncology/
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How can we treat equine melanoma?

Traditionally equine melanomas have often been ‘left well alone’ rather than actively treated, because they are
usually slow growing and do not tend to cause pain or other problems in the early stages of the disease.
However, the chance of eventual malignancy or clinical problems is high, and we know that early treatment is
likely to be beneficial to slow down or even stop the progression of the disease.

Surgical removal is often the preferred approach for early disease, but can
be difficult depending on the location and size of the tumours, so is not
always a feasible option. Some melanomas can also be treated with locally
injected chemotherapy agents. but this can be difficult and results are highly
variable and confined to the individually treated lesion, as well as bringing
up many health and safety concerns for the horse, the treating vet and the
owner.

A promising new treatment for equine melanoma is a vaccine called
Oncept®, licenced in the USA for treatment of melanoma in dogs, which is
an option we provide to at risk horses at the AHT. This vaccine works by
causing an immune response against the melanoma cells, thus causing the
body to fight the tumours. This means that all melanomas will be affected,
including those that are not suitable for other treatment approaches. A study has shown that horses vaccinated 4
times at fortnightly intervals develop an immune response against the melanoma. If the horse shows a positive
response, the vaccine is then given at 6 monthly intervals thereafter.

There is currently a large clinical trial underway in North America to further
investigate this treatment, but initial clinical impressions are good, with a number of
horses showing a reduction in growth or even regression of the tumours. This
means that specialist vets in the UK, including our AHT equine oncologists, can
now give owners a new hope for this common and sometimes very debilitating
disease.

A& : https://www.aht.org.uk
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37 Adomako, M., et al., 2012, “Oral DNA vaccination of rainbow trout, Oncorrhynchus mykiss
(Walbaurn) against infectious hematopoetic necrosis virus using PGLA nanoparticles.” , J.Fish Dis., 35,
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o olntE AF7AA b FEHD AFES §3 WAooz A Zoetisol o3
AE Improvac® AEY. $FHE ==l (androgen)-2]& 2+ <1,

%3 BE FHATL o]dF oHE BuISL B AgEe] o o

@ 2en FHHY 83 AL 5S¢ AT 5 Us

LEVELS OF IMMUNITY AND TAINT

® Immunity Level
Boar Taint Level

Fratelirn Ardibody Leve | N L
1 1 o
PRIMING SECOND RECOMMENDED
DOSE DOSE SLAUGHTER
after 8 weeks Al least 4 410 5 weeks
of oge weeks ofter ofter second dose

priming dose

P enlarge +

Back to top

How to administer IMPROVAC

Iwo 2 mL subcutaneous injections are given at the base of the ear:

Priming dose at any time after 8 to 9 weeks of age
Second dose at least 4 weeks after the first dose, and recommended no later than 4 10 5 weeks prior to slaughter

= Timing flexibility to accommodate fast or slow growers
A& ¢ http://www.improvac.com/nz/faq.aspx
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39 http://www.improvac.com/nz/faq.aspx
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GonaCon™

GonaCon™ js @ GhRH-hemocyanin conjugate immunocontraceptive vaccine developed by the
National Wildlife Research Center (NWRC), the research arm of the USDA-APHIS Wildlife Services
program. It is designed to prompt an animal to create antibodies against the gonadotropin releasing
hormone (GnRH) produced by the body, thus suppressing production of gonadal hormenes and
maturation of gametes (eggs and sperm). (To learn more about immunocontraceptive vaccines, visit
our Non-surgical approaches page.)

GonaCon™ was developed to provide a nan-lethal option for controlling wildlife populations. Indeed,
it is now approved by the U.S. Environmental Protection Agency (EPA) to contracept female white-
tailed deer for a minimum of one year, GonaCon-Equine™ is approved by the EPA to contracept wild
and feral horses/burros for this same duration. Due to the mechanism of action, in addition to
preventing reproduction, the vaccine has been found to suppress behaviors driven by sex hormones.

At this point, you might be wondering how a vaccine developed and approved for white-tailed deer,
wild horses, and wild burros is relevant to cats and dogs. A reasonable question, indeed! When it
comes to the production and effect of GnRH, mammals are quite similar, which means that the
vaccine can have the same contraceptive effect on dogs and cats as it does on much larger species. It
also has potential for the same contraceptive effect on males as it does on females.

Various formulations of this immunocontraceptive vaccine have heen evaluated in males and females
of multiple mammalian species, including cats and dogs. Study findings with one vaccine formulation
indicate promise for male and, especially, female cats. Some queens remained infertile for the
duration of the 5-year study, and infertility averaged 2.5 years. Study results thus far prompted
ACC&D to take next steps with this vaccine as a fertility control tool for cats, particularly community

and feral populations.

Z+& : http://www.acc-d.org/research-innovation

<13 12> GonaCon™ A w =8

40 https://www.acc-d.org/about-us
41 https://www3.epa.gov/pesticides/chem_search/reg_actions/registration/fs_PC-116800_01-Sep-09.pdf
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44 Martinez R. et al.,, 2006. Acuabio 1 estimula el metabolismo anaerobio y el sistema inmune innato
de las larvas de goldfish vy tilapia., Biotecnologia Aplicada, 23, 289-95.
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The RNAi Therapeutic Mechanism
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The Antimicrobial Peptide Database (APD) contains 3054 antimicrobial peptides from six kingdoms (336 bacteriocins/peptide
antibiotics from bacteria, 5 from archaea, 8 from protists, 18 from fungi, 344 from plants, and 2261 from animals, including some
synthetic peptides) with the following activity:

Antibacterial peptides; Antibiofilm peptides; Anti-MRSA peptides
Antiviral peptides; Anti-HIV peptides
Antifungal peptides

Antiparasitic peptides; Antimalarial peptides
Anti-protist peptides

Anticancer peptides

Antioxidant peptides

Chemotactic peptides

Insecticidal peptides

Protease inhibitors

Spermicidal peptides

Surface immobilized peptides

Wound healing peptides

Anti-toxin peptides

lon channel inhibitors

Anti-inflammatory peptides

This comprehensive for antimicrobial peptides is manually curated based on a set of data-collection criteria. There
are 128 human host defense peptides, 283 from mammals annotated, 1080 active peptides from amphibians (1011 from
frogs), 125 fish peplides, 40 reptile peptides, 42 from birds, 532 from arthropods, [299 from insects, 60 from crustaceans, 7
from myriapods, 166 from chelicerata, (43 from spiders, 84 from scorpions)]. 43 from melluscs, 6 AMPs from protozoa, and
more

Of the 404 unique 3D NMR/crystal structures annotated for host defense peptides in the APD, 284 with coordinates
deposited in the Protein Data Bank (PDB) can be directly rotated, zoomed, and viewed. Top left: Amphibian a-helical magainin
II; Top right: bovine p-sheet lactoferricin; Bottom left: plant ap-PsD1; Bottom right: bovine non-ap indolicidin.

This original database consists of a pipeline of search functions for innate immune peptides. You can search for peptide
information using APD ID, peptide name, amino acid sequence, peptide motif, chemical modification, length, charge,
hydrophobic content, PDB ID, 3D structure, methods for structural determination, peptide source organism, peptide family name,
life domain‘kingdom (bacteria, archaea, protists, fungi, plants, animals), bielogical activity (see the links above), synergistic effects,
target microbes, molecular targets, mechanism of action, contributing authors, and year of publication.

CITE

[1] Wang, G., Li, X. and Wang, Z. (2016) APD3: the antimicrobial peptide database as a tool for research and education. Nucleic
Acids Research 44, D1087-D1093. Paper PDF

[2] Wang, G., Li, X. and Wang, Z. {2009) APD2: the updated antimicrobial peptide database and its application in peptide design
Nucleic Acids Research 37, D933-D937. Paper PDF

[3]Wang, Z. and Wang, G. (2004) APD: the antimicrobial peptide database. Nucleic Acids Research 32, D590-D592. Paper PDF

17519774

Z+& : http://aps.unmc.edu/AP/main.php
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46 Bruni, N. et al., 2016. “Antimicrobial Activity of Lactoferrin-Related Peptides and Applications in
Human and Veterinary Medicine,” Molecules, 21. 6. 752.
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Size Charge

« Th1/Th2 stimulaticn « Toxicity to immune cells
» Adjuvant properties « Binding plasma proteins
« Internalization/phagocytic uptake < Particle clearance

* Hapten properties + Immune cells stimulation

* Particle clearance

Hydrophobicity Targeting

* Interaction with plasma proteins Immunogenicity
» Internalization/phagocytic uptake

» Immune cell stimulation

* Particle clearance

A= : Naahidi, et al., 2013, “Biocompatibility of engineered nanoparticles for drug
delivery,” Journal of controlled release, 166.
<18 20> A71¢ T4 T3 2 dega A0 A gk &9

w3 A4

48 A5 : Fromen, C. A, et al, 2016, “Particle surface properties direct cellular immune responses
in the lung in Nanotechnology in Medicine : From Molecules to Humans,” Prof. Lola Eniola-Adefeso,
Department of Chemical Engineering, University of Michigan, USA Prof. Paolo Decuzzi, Italian
Institute of Technology, Italy Eds, ECI Symposium Series, (2016).
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Amgen

AstraZeneca

Bristol-Myers Squibb

Eli Lilly & Company

GlaxoSmithKline

Novo-Nordisk

Pfizer Inc.

Roche Holdings AG

Sanofi Aventis

GUEE FA= A AA vlo] o okF AR JiX g #AHAA T}
A A AFES Bty s A9 o ddEE A= Y ¢
o 235 E= AL oty FyHAdalimumab), 21Z¥ A W(nfliximab), & &

A gHRituximab), #lH¥FA|F5HBevacizumab) 5%
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INFORMATION ABOUT GARDASIL 9

GARDASIL*9 (Human Papillomavirus 9-valent Vaccine, Recombinant) helps
protect girls and women ages 9 to 26 against cervical, vaginal, vulvar, and
anal cancers and genital warts caused by 9 types of HPV. GARDASIL 9 helps
protect boys and men ages 9 to 26 against anal cancer and genital warts
caused by those same HPV types.

GARDASIL 9 may not fully protect everyone, nor will it protect against
diseases caused by other HPV types or against diseases not caused by HPV.

GARDASIL 9 does not prevent all types of cervical cancer, so it's important
for women to continue routine cervical cancer screenings. GARDASIL 9
does not treat cancer or genital warts.

GARDASIL 9 is a shot that is usually given in the arm muscle. GARDASIL 9
may be given as 2 or 3 shots.

+ For persons 9 through 14 years of age, GARDASIL 9 can be given using a
2-dose or 3-dose schedule. For the 2-dose schedule, the second shot should
be given 6-12 months after the first shot. If the second shot is given less
than 5 months after the first shot, a third shot should be given at least
4 months after the second shot. For the 3-dose schedule, the second shot
should be given 2 months after the first shot and the third shot should be
given 6 months after the first shot.

« For persons 15 through 26 years of age, GARDASIL 9 is given using a
3-dose schedule; the second shot should be given 2 months after the first
shot and the third shot should be given 6 months after the first shot.

The appropriate dosing schedule will be determined by your child’s health
care professional.
@

GARDASIL.9
Human Papillomavirus
9-valent Vaccine, Recombinant

IMPORTANT SAFETY INFORMATION

Anyone who is allergic to the ingredients of GARDASIL 9 or GARDASIL,
including those severely allergic to yeast, should not receive the vaccine.
GARDASIL 9 was not studied in women who knew they were pregnant.
The side effects include:

* Pain

* Swelling
® Redness
& ltching

® Bruising
* Bleeding
« A lump where your child got the shot
* Headache
* Fever

» Nausea

* Dizziness

Fainting can happen after getting GARDASIL 9. Sometimes people who
faint can fall and hurt themselves. For this reason, your health care
professional may ask your child to sit or lie down for 15 minutes after

your child gets GARDASIL 9. Some people who faint might shake or

become stiff.

Only a doctor or health care professional can decide if GARDASIL 9 is

right for your child.

You are encouraged to report negative side effects of prescription drugs to
the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Please read the Patient Information for GARDASIL 9 and discuss it with
your child’s doctor. The physician Prescribing Information also is available.

A5

https://www.gardasil9.com/

<™ 21> Gardasil 9

O 7HA] "olA iy A Z7|doll= E7sta ddE8 A =5 a1
oA mpoleojefE NS FESA X Wile]l dA =T BFF A
AA vkl Lo ofF Aol A 7HE & A Aol e

O Hlo] ool wEZHE S 4<do] Novartis, AbbVie, Pfizer 53 #-&
oA iy JAEY AL Yo B sfEgh

O Humira(AbbVie) MA Hd wj& S$FOo=Z HiyxE o, 20161d wj=
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53 https://www.humira.com/
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Animal

Animal Health
~$ 308Billion

Pet Supplies « Medicines Nutrition
Vet Services « Vaccines Genetics
Diagnostics « Medicated Feed Food Safety

OTC Health il Herd Health

- Parasiticides Management

Diagnostics

Companion . Farm Animal

27 : Zoetis

19 22> 58 A%, BeSE B, 54 1EF AAE Aol FEud

rJ

O t& oA 218" AAH Ryand}t Walsh(2012)7} R i3 AL nE
= AWETE-7|v A5 2 dd-Ag AFES 2011439 AA Al 7HA]

of

-
-

°F 509 YT AXSHEE olAe FA Aol o 25%0] SR W

of AA ARES AR A= A5 Gl o8 FEd 20113 AA
U2 1130 el o= =, A sty AF(@FTSF A AR
AQl Humira)e] 79¢] 2219 wi= =3 o5,

54 https://pipelinereview.com/

N

o



2y

8 FE8 HioloFF 7|9

P
T

5.

B

o] 27Kl Al

% e

¥l

3

T8

o o

T—
| .

3

T

i

—_
o

Gt Z7hgel wel

=B

A AAH R F4ks 7H

S
= -

o

)

O Vetnosisel] &3}

] Vetnosisel

o] -
A

2o

2 ATl

b, Aol A Age] 47%E vl 71W

S

o]

_g]

A AAL] ymA A e 7|ike

T—
| .

o T gon 23%
e opAlol BEF F7}

s

]

7

Sl A

A A (HEo] @ o oFF, 26%)7F AwEm, I o] oFg AR H7EAI12%).

O A AAHOE BE wlolooleFE] Fefst S F)of 3AEe] ofw)

5

M.
1

5.1 Nexvetod

T-5014 e AAE MEsa FA}TFo=H

A2 &

S
T

O Nexvet

55 2017 Zoetisol <145 AL



B ESES 93 AA 2HE @ 55 AYESHH A A (v}o] 2 o) oFx%)
23)42). Nexvete] E3& € PETization ZJZe ZE9 WY A4

osf ‘ATE HE2 EF S2A [YEHe ddIEE FA(mAbs)E A

PETization: the Nexvet method Nexvet
+ Leverages the diversity in expressed IgG variable domain framework sequences (captured in
proprietary Nexvet databases)
Rapid and robust: an in silico algorithm
« Complete species conversion with maintenance of parent antibody affinity

Results in 100% species-specific antibody sequence

Human or rodent PETized mAb in new species
donor mAb (e.g. dog, cat or borse)
PETization . \'
algorithm @ p
4 2. A

Rapid and retains affinity
Computation uses darabase of
patursl antibody
cDNA sequences
100% species-specificity
achieved

Donor PETized framework sequences
framework sequences
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Nerve growth factor (NGF): an important pain pathway Nexvet

NGF is involved in nerve growth and pain signaling and highly conserved across species
Anti-NGF mAbs have demonstrated significant potency in rodent and human trials
(Phase II/Ill) e.g. PFE/LLY studies of Tanezumab

Strong human Phase |l clinical data shows efficacy at all doses: a potent pain mediator
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5.7 Braasch Biotech LLC
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O 75 A4t
o Somatovac™ & ®WHAI- Z Aol Lo MAMNS AMATFI] sl
o Somatovac™ =] WAl- R AlE EEAT Ao A =S FPAA

7171 <14

1. 7H H]| T} ]3—]-,]}1\_]_— 7H0ﬂ/\‘] ]:]]Ell—_gl j]JEJ_ 1:711 Q_'qxﬂ%_ SH_B_H
ii. 31QFo] H|gF ¥Al- F1Qkolo A BT X7/ " AAES 9]
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Technology Overview

Advancing the world's first immunization-based Growth Hormone (GH) and
Insulin like Growth Factor-1 (IGF-1) treatments using novel second-generation
somatostatin vaccines.

HYPOTHALAMUS
Somatostatin (also known as Growth Hormone + v v
Inhibiting Hormone) is the key regulator of the 557 GHRH =

Growth Hormone (GH) release signaling cascade

. . . - +
which leads to a number of important actions v ¥
throughout the body including the increase of
IGF-1 (Insulin-like Growth Factor 1) levels.

. fe i ANTERIOR

Tl'he. E:resence o_f active somatostatin in the blo?d - Tl -
inhibits the actions of Growth Hormone Releasing
Hormone {GHRH) which controls the release

of GH.

T
Braasch's second-generation vaccine technology GH -
utilizes its patented, chimeric-based polypeptides
to allow the immune system to temporarily
attenuate, but not completely eliminate, the : IG.F"""
mostly inhibitory actions of somatostatin. Our X
unigue second-generation somatostatin vaccines - ?;?tg:r?:
thereby help the body to naturally release more of SSRT - Somatestatin
its own GH (from the pituitary), which then GHRH - Growth Harmone Releagsing Hormane

GH - Growth Hormndne

stimulates the release of IGF-1 (from the liver). IGF-1 - Insulin-Like Growth Factor

"Helping the body produce more of its own GH and IGF-1."

A= http://www.braaschbiotech.com/technology-overview.html
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5.9 Harris Vaccine Inc.
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5.10 Elias Animal Health
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5.11 Ceva Animal Health
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5.12 MSD Animal Health
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6.1.4 Innovax-ILT (MSD Animal Health)

O Innovax-ILT= "EHWMD)¥ AEAH FF7]HAALT) ol sl
S5 A9 E Qs oxw WA, o] 7ee FAEA THEIHYE FY

A AEEA AWz 292 vlo]H 2HVDE &3

O Innovax-ILTE 29 vlaly dlo) gl ~(MDA)S} H&E = A =3 A3 3
Hx 292 vlo]lg] ~HVT) ¥F FC-126= 13 Alz-dxd WA,
Innovax-ILTE ILTVERE Feid D 9 [ debild FHAXE Adste

A AR o2 224E S

6.1.5 Imrestor™ (Elanco)

O Imrestore= Aol E7Fel FPF et A=HGCSF; pegbovigrastim)o]H, o]
e ZAidA SFERH 3579 S AFst FAEY ¥ E
S AaAZIE ddd AAEE. olAe ddE BEude] 1FY Hdo| a8

T Bt Aol AR,

O GCSF+=  “#Hd3kpegylated)’” =+t oA A4 AAY wA7E F7
A7l &3E Ad Zdd"edl =g E(polyethylene glycoDe F7lsh=
I YL

70 https://www.elanco.com/
71 https://abzena.com/development-services/protein-engineering/pegylation/
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[ ] ABZENA Biology v Chemistry Manufacturing About Us

Ig Class and Isotype Switching

Abzena offers a range of technologies for the site-specific conjugation of polyethylene
glycol (PEG) or other polymers to therapeutic proteins and peptides. The conjugation of
Antibody Reformatting PEG (PEGylation) is a well-established method for extending the half-life and thus duration
of action of therapeutic proteins, including antibady fragments.
Affinity Determination
We provide a range of PEGylation technologies which can be used with different molecular
Affinity Maturation weight PEGs, in linear and branched formats. They have been designed to conjugate PEG to
either disulfide bonds, thiols on single cysteines or to poly-histidine motifs.

Antibody Humanisation

Protein Deimmunisation . . -
TheraPEG™ - Disulfide conjugation
TheraPEG™ is a conjugation technology for site-specific PEGylation at solvent-accessible disulfide bonds. Most proteins contain

Antibody Production e N N o N
disulfide bonds so there is no need to re-engineer the protein prior to PEGylation.

Bioassays & Bioanalytics . . . " . . . . . . . .
The TheraPEG™ conjugation process involves disulfide bond reduction prior to conjugation but unlike conjugation using

maleimide chemistry the bond is re-bridged as part of the conjugation process thereby restoring the tertiary structure of the
protein. Site-specific conjugation using TheraPEG ™ reduces the heterogeneity of the conjugate, produces a stable product and,
because the conjugation process is efficient and predictable, minimises reagent use.

PEGylation

Custom Projects
HIPEG™ - Histidine conjugation

Centact Protein Engineering HIiPEG™ is a conjugation technology for site-specific PEGylation at histidine sequences expressed within or at the N or C terminal
ends of a protein. Conjugation at the terminus of the protein can have the advantage of reducing the shielding effect of the PEG
on the functional part of the protein thereby minimising the effect on its activity. A histidine tag added to the terminus of a
protein to facilitate purification can be used as the conjugation site without interfering with its use for purification of the
conjugate.

HIiPEG™ has been used to conjugate branched, single and multiple linear PEG molecules to a diverse range of therapeutic
proteins, including cytokines antibady fragments and an increase in half-life /7 vive has been demonstrated for these examples.

A& : https://abzena.com/development-services/protein-engineering/pegylation/

<Z1¥ 26> PEGylation 7} &

O Imrestor= vl=, FHAE, 7Ie} 554 TF5FHUS. EMAZHEE 23

A FUAT B4 FF W HIAE OelA F2E £ UL

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_Public_assessme

nt_report/veterinary/002763/WC500203000.pdf
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6.2.1 Nocita® - Aratana
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O 20119 FDA(W =+ 2)Zeo]ek=)= bupivacained] &7 W& AdFL $52l
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3 e FARY 13 F
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o
£(liposome) FAFE e (Exparel®; Pacira Pharmaceuticals, Inc.,

AASNAN $EF AT FE7] 9

F e oZA AFES 913 bupivacaine @13
3
o

)
m+>

Parsippany, NI 2] 52))o] <.
o o] AFoA AHEHE BV BHE Ve 84 bupivacaines HE3g o
A XA (multi-vesicular) X EEZ A4,
O ZlZ&F2 HsAd Ad olFFoE AzxH A FxAd AE o)FF
(e}

o] #3=HA] bupivacaineo] 9647t AxA AZAERE HZIF

et

¢ O]FTT TEE FAse AEL XA, FHzHE, EfSyAZel=

O 7F& AR 7Mool v+ ¥9 WY & 23 S22 FUste dol A&
F. bupivacainee] 7§ YEEFOZHEY HFAHOZ
bupivacaine2 F9 A==

i,

72 Lascelles D. & Capner C.A., 1999, “Current British veterinary attitudes to perioperative analgesia
for cats and” , The Veterinary Record. 145, 601-604. % Hunt. J. R. et al, 2015, “Prescription of
perioperative analgesics by UK small animal veterinary surgeons in 2013.” , Veterinary Record, 176,
19, 493.



A& : Andrew R. Peters, 2017, “Veterinary Biopharmaceutical Industry 2017 ,

Animal Pharm

<7198 27> Nocita®?] liposome T+%

O Aratanas WA 20123 o) 79} koo Ao AL&-E 93] Nocitas 7))
W3l 7] A &gl 1 wo Aratana: Pacira Pharmaceuticals® g}o] A A
Ak AAPL.

O u]= FDA (CVM)& 201613 8Ll e AAA QA $&< 3 4 &
& & AEAZA Nocita®(bupivacaine liposome FAHE AEME £5<213)
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6.2.2 Frunevetmab - NexVet
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Aol Fah FAY AZe FH2vt ARHAEE oAG FAE P
S84 WY 4 ME $EAS e 47 43AA NGFY Ae
DAFOH MARBG A A EAH AFS AT NGFE= 7
7 9 wgwAe AE BeHolw P L AF 5o R T
oz WAYY 37 F4HEF 52 WAV F2 229 NGFe
G 9% 2 99 Az, Bl ABAZ ol s ANEL 44 o

LHE cDNA A2 B4 723 FAEY S A&dE 9% 53] 7]
&< Ag3}d(PETization™) Nexvet Biopharmat IFololAr FZFe] ¢
S fall Al X5 ¢ 31%Fol3t &-NGF mAb(frunevetmab)E 73]
+ DID-g1# &5 % ol FAE 7k agololA AL A5 &3
=°| frunevetmab®] 13 SC FARS] Fofol] o3 & 51520160 54
of W Ay ol TAAL] AHEL 6577 ASHA=H AR

o

o

73 Seidel, M.F. et al., 2013, “Nerve growth factor: an update on the science and therapy.”
Osteoarthritis and Cartlage/OARS, Osteoarthritis Research Society, 21, 9, 1223-1228.

74 Schnitzer T. J. et al., 2015, “Efficacy and safety of A& —% monotherapy or combined with
non-steroidal anti-inflammatory drugs in the treatment of knee or hip osteoarthritis pain.” , Ann
Rheum Dis. 74, 6, 1202-1211.

75 Gearing, D. P. et al, 2013, “A fully caninised anti-NGF monoclonal antibody for pain relief in
dogs.” BMC Vet Res. 9, 276.
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6.2.3 Ranevetmab- NexVet
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dl, I A YgElA Virbac

M v el S Bode

76 Gearing, D. P. et al, 2016,

Vet. Intern Med. 30, 1129-1137.
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“In Vitro and In Vivo Characterization of a Fully Felinized
Therapeutic Anti-Nerve Growth Factor Monoclonal Antibody for the Treatment of Pain in Cats.”
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“Species differences in tumour responses to
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6.3.1 Tanovea™ (FA}& rabacfosadine) - VetDC Inc.
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6.3.2 VDC-597 - VetDC

Pathway Therapeutics Inc.25E VDC-597¢] <
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6.3.4 X5 RV1001- Rhizen Pharmaceuticals

O 20159 9¥ A9~ 3 A}l Rhizen Pharmaceutical= 719 X =9] A&

= 913 RV1001 ©JoFE FRo| tdt 24 AT7E MAFL.

O ©] 9%#-2 Phosphoinositide-3 kinase(PI3K)E ¢} Alsl=d], ©] PI3K= Al

Z Y A A kinases 2o &3 PI3K AR A= T AAES
Ast=d), o] AHAEd = AXE A, ME F7] JAY, AX AE EH &

e PIK A= de-A 2l cytokine 2 chemokine W&& fisls WY ME
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6.3.5 Palladia (Zoetis)

O Palladia(toceranib phosphate) A= 7HollAd =5 F=d o] AAY
A= ALA IR 8wk HEEQ Patnaik 2 F& 3 5FY ABE )
st t= J)vtobAl 9 A A (multi-kinase inhibitor)Q] Palladia:= o2 7}

A 48A elo] 221 F)yolbA|(receptor tyrosine kinases; RTK)E & %3

O Toceranib phosphatee= AHAR dFF 2 & A 75 EFE A
= AEAY. H-9F okt AFElA toceranib & 7|utolAl

|A4 Bo]=Al ZIUolAI(RTK) At dF #4849 gol24l 7o}
Al(tyrosine kinases) &4 AAslH, FH8ASS] AR TF B4, B
g daalA, 4ol Mol 3 Foll w3k

o Toceranib& A3std 9D M=z BA mFoA Flk-1/KDR Elo]ZAl 7]u}
olA(EH Wy AAAA FgA(vascular endothelial growth factor
receptor), VEGFR2), d&%-&

oX

2 AA gA(platelet-derived
growth factor receptor, PDGFR), &7|AZ 1A &4 T A4S
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6.3.6 Oncept IL-2
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O 201613 8¥ol Benchmark holdingse ZollA 71 o] WlAd=
FolHA 2F A W7HS(nsect Bite Hypersensitivity; IBH)S. 2 =3k &
H %1l Sweet ItchE oWata X 53te A2 WS AEstr] Hs) =9

2 T A F3E 3 AQ] Evax AGSF Aleks A4S

O Sweet Itche Sl =74 Zw(Culicoides midge) EFN ol that L& =7
4 WY Hkgo) 93| okr|E. o] A FES st EY T& T3

oA AR 5EA EAE A7s=H ol JHE e 28 52 9%
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6.5.1 Entyce® - Aratana

O Entyce®(capromorelin A7 &)= 719 A& =3xS 93

CVM(FDA) 9J3l 4915 %S. Aratanas 7l 21823219 2l

2 whgn Busty 9. & Xob A%, BglE &4

O Capromoreline A= 2 ghrelin &4 2F&AUH, &A= +8&A=l

Agsta] A8 FUE ZFEste At Az dFS PIA

g
4 BEE BUE FMAE HaeAdA 48 seE

O Capromoreline ¥ Pfizerol] &3] MLHA, =3} A3 AJEL A=

4 g el nEH Y99S Ty ol 2 Al
) SUHA WghEd T ol wmshvh AYOE NFHA
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O /Mt aeko] ¥YS 93 Fu(the Alliance for Contraception in Cats and
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6.6.1 Supreloin- Virbac
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78 https://www.elanco.us/products-services/dairy/posilac
79 http://europa.eu/rapid/press-release_IP-99-798_en.htm
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6.7.2 JH14- Somatovac® (Braasch Biotech LLC)

O JH14- Somatovac WAl& 5% A& TEANA ALEH7] {sA ZQsar

OE 4% A4S 7AZE atg sk o2 #4448 glel o o

H= vE A4 A BHECl FAC AT EHAL

AHEE A=Y At Az B S2ECBST), wE 2eA, A&F &

o] wWiAl2 somatostatinell W@ste FAES BiE FEF o] FAES
somatostatin®} ZAgsta] somatostatine] 2Hg2S Ao ERX AA T =
T TR stog HEFAZRYH USRS 58 deEd-FA

AR 19 FEol A oA Frtskal Al i Aol SUHE
Braascholl ojsff <3 A[FolA rBSTol| oJgt 23] WA F Hls|
Somatovac 13] MAHF o] o ¢ ALY 19% S7HE e &

A Ao Gas 6 TRl 8%e) sehe Ve s,

olE7} YdZst= AL Somatovac-HE UAE0 EARY FEE9 &
FFo H3] 7 FE=ANA 22.8% Z7FE UETE A, A A2

o] H A oA SomatovacE AFE3 AFEoA A FEHJYS.
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The human side....

*Despite big increase in in
R&D spend Big Pharma
NME approvals declining

+Small Biotech company
NME approvals overtook
those of Big Pharma in 2003
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http://english.agri.gov.cn/hottopics/bt/201410/t20141029_24267.htm
https://www3.epa.gov/pesticides/chem_search/reg_actions/registration/fs_PC-11
6800_01-Sep-09.pdf
http://www.eufeps.org/EuropeanGlobalAffairs
https://eur-lex.europa.eu/resource.html?uri=cellar:303dd4fa-07a8-4d20-86a8-0b
aaf0518d22.0004.02/DOC_1&format=PDF
http://ec.europa.eu/health/documents/community-register/html/index_en.htm
http://europa.eu/rapid/press-release_[P-99-798_en.htm
https://www.gardasil9.com/

https://www.fda.gov/AnimalVeterinary/default.htm

- 134 -



https://www.genome.gov/11509542/comparative-genomics-fact-sheet/

https://www.gov.uk/government/collections/genetically-modified-organisms-appl
ications-and-consents

https://www.gov.uk/government/organisations/advisory-committee-on-releases-
to-the-environment

https://www.humira.com/

http://www.imgt.org/IMGTeducation/IMGTlexique/A/ADCC_and_CDC.html

http://www.improvac.com/nz/faq.aspx

http:///indianheslthservices.in/dnc_act.php

https://www.loc.gov/law/help/restrictions-on-gmos/usa.php

http://medivetbiologics.com/

http://www.merck-animal-health.com/

http://www.msd-animal-health.com/

http://www.onehealthinitiative.com/

https://pipelinereview.com

http://www.plumblinels.com/

http://www.rhizen.com/

http://www.trophogen.com/

https://vichsec.org/

https://uk.virbac.com/

https://vcahospitals.com/westbury/-/media/vca/documents/services/oncology/

https://www.zandertherapeutics.com/

https://[www.zelnate.com/zelnate-bovine-respiratory-disease/

https://www.zoetis.com/
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