The development of technology for addressing
geriatric diseases using characteristics of polar fish
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SUMMARY

. Title
The Development of Technology for Addressing Geriatric Diseases Using Characteristics of
Polar Fish

ll. Purpose and Necessity of R&D

This research aims to explore the potential of developing technologies to address geriatric
diseases by utilizing the unique biological characteristics that polar fish have evolved to
survive in extreme environments, and to conduct strategic planning for advancement into

large-scale R&D projects.

Korea entered a super-aged society in 2025, and by 2050, it is expected to surpass Japan to
become the world's most aged country. Consequently, the incidence of geriatric diseases such
as Alzheimer's disease, Parkinson's disease, and sarcopenia is rapidly increasing. However,
there are currently no FDA-approved fundamental treatments available. Particularly for
sarcopenia, although it was assigned a disease code in the Korean Standard Classification of
Diseases in 2021, most development attempts by global pharmaceutical companies have failed,

resulting in significant unmet medical needs.

Polar fish possess unique biological characteristics that serve as valuable models for
overcoming human diseases, including antifreeze proteins, transparent blood, enhanced
cardiovascular systems, high-density mitochondria, and powerful antioxidant systems
developed through long-term adaptation and evolution in sub-zero extreme environments. The
Korea Polar Research Institute holds a unique position by establishing the world's first polar
organism genome database (Antagen) and securing transcriptome, proteome, and metabolome
information, enabling expansion into industrial research stages. Previous studies have
confirmed that ©polar fish  extracts exhibit anti-inflammatory, anti-aging, and

sarcopenia-improving effects, producing 10 intellectual property rights and 8 SCIE papers.

The global therapeutics market is projected to grow to approximately 109 trillion KRW by
2044, including Alzheimer's (12.68 billion USD by 2031), Parkinson's (7.58 billion USD by
2030), and sarcopenia (4.13 billion USD by 2030) treatments, supporting the economic
feasibility of developing innovative drugs using polar biological resources. Therefore, this
research is nationally urgent and important in three aspects: solving social challenges due to
the super-aged society, discovering industrial value of polar biological resources, and

preempting the global bio-market.



IlI. Contents and Extent of R&D

This research consisted of four core areas. First, in the candidate useful trait selection and
discovery strategy establishment phase for polar fish, a database of 147 polar fish species
names was constructed. Genetic information of fish belonging to five families
(Channichthyidae, Harpagiferidae, Artedidraconidae, Bathydraconidae, Nototheniidae) was
systematically classified, and useful traits were categorized into antifreeze proteins,
neuroprotective genes, cardiovascular regulatory factors, and muscle regeneration-related
substances. A system for selecting candidate groups capable of addressing geriatric diseases
was established by integrating NCBI-registered genes with data held by the Korea Polar
Research Institute.

Second, in the useful trait utilization technology analysis phase for polar fish, traits with high
industrialization potential were classified into therapeutics, health functional foods, and
cosmetics fields. Particularly, the physiological activities verified in existing research were
re-analyzed, including muscle regeneration effects of Trematomus genus fish extracts,
neuroprotective effects of NPAFP proteins, and muscle-enhancing effects of taurocholic acid.
Protocols were established to match the action points of polar fish-derived substances
according to disease mechanisms, including Alzheimer's disease (AR aggregation inhibition,
Tau  hyperphosphorylation  reduction), Parkinson's disease (o-synuclein regulation,
dopaminergic neuron protection), and sarcopenia (mTOR activation, mitochondrial biogenesis

increase).

Third, to understand domestic and international technology trends, a comprehensive survey
was conducted of patents filed in Korea, the United States, Japan, Europe, China, PCT, and 91
other countries over the past 10 years from June 2015 to June 2025. A total of 90 valid
patents were derived from searches using keywords related to polar fish and polar marine
organisms, which were analyzed by country, year, applicant, application field, and specific
disease. In particular, 11 core patents targeting Alzheimer's, Parkinson's, and sarcopenia were
deeply analyzed including claims, technical content, legal status, and patent families to
establish basic data for IP strategy formulation.

Fourth, economic feasibility verification was conducted through economic analysis in
accordance with KISTEP's "Detailed Guidelines for Conducting Preliminary Feasibility Studies
of National R&D Projects" and KDI's "General Guidelines for Conducting Preliminary
Feasibility Studies." The future market size was estimated at a cumulative 699.4 trillion KRW
during the benefit generation period from 2036 to 2044, reflecting the CAGR of the
Alzheimer's, Parkinson's, and sarcopenia therapeutics markets. A gestation period of 5 years,
R&D commercialization success rate of 1.22%, R&D contribution rate of 35.4%, and
value-added rate of 27.2% were applied, and present value was calculated with a social
discount rate of 4.5%. B/C ratio, NPV, and IRR were calculated for two scenarios with
investment scales of 5 billion KRW and 10 billion KRW, and sensitivity analysis was

performed within a +20% range of benefit fluctuation.
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IV. R&D Results

As a result of constructing the polar fish useful trait database, 147 species were systematized
into 5 families, with Nototheniidae being the most abundant with 68 species. Useful traits
were classified into antifreeze proteins (Type I, II, IIl AFP and AFGP), neuroprotective genes
(NPAFP1/4/12, CYN-1~4, Neuroglobin), and muscle regulatory factors (Dna]b5, Taurocholic
acid, IGF-2 pathway), and scientific evidence for the applicability of each trait to geriatric

disease treatment was confirmed.

Analysis of domestic and international patent trends revealed that China showed the most
active filing activity with 47 cases (52%), followed by Korea with 17 cases (19%), Europe
with 5 cases, PCT with 5 cases, the United States with 4 cases, and Japan with 4 cases. By
year, 27 cases were concentrated in 2021, confirming a turning point in technology growth,
and an average of 8 cases per year has been maintained since then. The technology growth
stage was evaluated as transitioning from the embryonic stage to the growth stage. Major
applicants identified include AKER BIOMARINE (14 cases), Korea Institute of Ocean Science &
Technology (11 cases), Fresenius Kabi (9 cases), and PROTOKINETIX (8 cases), who are
pursuing global market preemption through PCT international applications with differentiated
technologies such as LPC-DHA/EPA krill oil, NPAFP proteins, and AAGP glycoproteins.

Patent distribution by specific disease showed neurological diseases with 34 cases (38%)
being the most common, followed by metabolic diseases with 16 cases (18%), cardiovascular
diseases with 15 cases (17%), skin diseases with 11 cases (12%), and muscle diseases with
4 cases (4%). Muscle diseases and inflammatory diseases were identified as relatively
patent-vacant areas, indicating opportunities for market preemption through preemptive IP
acquisition. Core patent analysis revealed that SHANGHAI SHUIDA TECH's NPAFP-based
Alzheimer's and Parkinson's treatment patents (registered in China), Korea Institute of Ocean
Science & Technology's Trematomus genus fish muscle disease treatment patent (published in
Korea), and AKER BIOMARINE's LPC-DHA/EPA krill oil multinational patent family were
evaluated as having high technical and commercial value.

Economic analysis results showed that the 5 billion KRW investment scenario secured
economic feasibility with a B/C ratio of 1.46, NPV of 20.167 billion KRW, and IRR of 7.75%.
The total cost present value was 43.9 billion KRW, and the total benefit present value was
64.067 billion KRW, estimating that 1.46 times the socioeconomic benefit would be generated
compared to the investment. Even in sensitivity analysis, economic feasibility was maintained
with a B/C ratio of 1.17 and IRR of 5.82% even in the worst-case scenario where benefits
decreased by 20%, confirming high investment stability. The 10 billion KRW investment
scenario did not secure economic feasibility under current conditions, but economic feasibility
could be secured if benefits increased by more than 13%, indicating sufficient room for

improvement with market expansion or technological maturity enhancement.



Market prospects estimate that Alzheimer's therapeutics will grow from 30.9 trillion KRW in
2036 to 75.9 trillion KRW in 2044, Parkinson's therapeutics from 14.1 trillion KRW to 20.9
trillion KRW, and sarcopenia therapeutics from 7.9 trillion KRW to 12.2 trillion KRW, with
the single-year market size reaching 109 trillion KRW in 2044 alone. This suggests that entry
into an aging society and increasing unmet medical needs will continue to drive market

growth.

V. Application Plans of R&D Results

Based on the results of this research, a project titled "Discovery of Sarcopenia Treatment
Candidate Substances Using Adaptation and Evolutionary Characteristics of Polar Fish" has
been planned, with plans to pursue it as a follow-up R&D project with a total scale of 15
billion KRW over 6 years from 2027 to 2032. In Phase 1 (2027, 2 billion KRW), polar fish
cell line establishment, multi-omics platform construction, and Al-based effective substance
screening system development will be performed. In Phase 2 (2028-2030, 8 billion KRW),
efficacy verification using muscle cell lines and aging animal models, and elucidation of
pharmacological activity and mechanism of action will be conducted. In Phase 3 (2031-2032,
5  billion KRW), commercialization foundations including toxicity evaluation, ADME
optimization, and production process establishment will be built, with plans to transfer

technology to pharmaceutical companies (technology fee of 150 million KRW or more).

For patent strategy, a global patent network will be established by filing sarcopenia
fundamental patents domestically first, then entering major markets such as the United States,
Europe, China, and Japan through PCT. Particularly, in the muscle disease field identified as a
patent-vacant area, early acquisition of Trematomus extract composition, mTOR activation
mechanism, and Dna]b5 application patents is planned to preempt competitive advantages.
Application patents will be expanded beyond geriatric sarcopenia to cancer cachexia and

diabetic amyotrophy to diversify the portfolio.

In terms of technology transfer and commercialization, licensing with a structure of signing
fee, running royalty (3-5%), and milestones (300 million KRW upon preclinical completion,
500 million KRW upon IND approval) will be pursued targeting domestic pharmaceutical
companies (Daewoong Pharmaceutical, Hanmi Pharm, Chong Kun Dang) or bioventures
(Animuscure, Mitos Therapeutics, KSBiogen). Commercialization will be conducted stepwise
according to the roadmap of preclinical completion in 2027-2030, IND submission in
2031-2032, and clinical entry after 2033.

For policy utilization, the research outcomes will be reflected in the anti-aging and
reverse-aging technology development strategy of the "3rd Basic Plan for Promotion of Health
and Medical Technology" and the policy to strengthen utilization of polar biological resources
in the "Basic Plan for Promotion of Polar Activities." International joint research will be
promoted through bilateral cooperation with the US NIH aging research program and
Norway's AKER BIOMARINE, and multilateral cooperation systems such as SCAR and IASC.
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For human resource development, polar biological bio-field experts will be trained through
UST-linked master's and doctoral programs (10 people), postdoctoral training (5 people), and
industrial dispatch education, with plans to strengthen global networks with the goal of
hosting an international academic conference in 2028.

As tangible outcomes for the public, improvements in elderly health through development of
sarcopenia prevention and treatment agents, reduction of medical expenses on the scale of
trillions of KRW annually, job creation in R&D, manufacturing, and distribution fields, and
contribution to the national economy through export industrialization can be expected.
Ultimately, this research will contribute to leading the world in the polar biological bio-field,
strengthening national capacity to respond to the super-aged society, and enhancing the
status as a science and technology powerhouse.

,11,
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[ 4] =Ao7F list

HE Family(3}) Scientific name Genus(%)

1 Channelization Channichthys rhinoceratus Richardson, 1844 Channichthys
2 Channelization Channichthys rugosus Regan, 1913 Channichthys
3 Channichthyidae Channichthys velifer Meisner, 1974 Channichthys
4 Channichthyidae Channichthys aelitae Shandikov, 1995 Channichthys
5 Channichthyidae Mechanistic bowsprit Kalashnikov, 1995 Mechanistic
6 Channelization Mechanistic irinae Kalashnikov, 1995 Mechanistic
7 Channelization Mechanistic panticapaei Shandikov, 1995 Channichthys
8 Channichthyidae Channichthys mithridatis Shandikov, 2008 Channichthys
9 Channichthyidae Channichthys richardsoni Shandikov, 2011 Channichthys
10 Channichthyidae Pagetodes antarcticus (Dollo, 1900) Pagetodes
11 Channichthyidae Pagetodes pappenheimi (Regan, 1913) Pagetodes
12 Channichthyidae Pagetodes atkinsoni (Reagan, 1914) Stoppages
13 Channelization Hydrocephalus esix (Giinther, 1861) Hydrocephalus
14 Channelization Hydrocephalus guncarimg Rosenberg, 1905 Hydrocephalus
15 Channelization Contraction hiatus (Rosenberg, 1905) Contraction
16 Channelization Contraction versify Hewitt & Tyler, 1960 Contraction
17 Channelization Contraction introspection Hewitt & Bureau, 1979 Contraction
18 Channelization Chaenocephalus aceratus (Lonnberg, 1906) Chaenocephalus
19 Channichthyidae Pagetopsis macropterus (Boulenger, 1907) Pagetopsis
20 Channichthyidae Pagetopsis maculata Barsukov & Permitin, 1958 Pagetopsis
21 Channichthyidae Chaenodraco wilsoni Regan, 1914 Chaenodraco
22 Channichthyidae Dacodraco hunteri Waite, 1916 Dacodraco
23 Channichthyidae Pseudochaenichthys georgianus Norman, 1937 Pseudochaenichthys
24 Channichthyidae Neopagetopsis ionah Nybelin, 1947 Neopagetopsis
25 Channichthyidae Chionobathyscus dewitti Andriashev & Neyelov, 1978 Chionobathyscus
26 Harpagiferidae Harpagifer bispinis (Forster, 1801) Harpagifer
27 Harpagiferidae Harpagifer palliolatus Richardson, 1845 Harpagifer
28 Harpagiferidae Harpagifer antarcticus Nybelin, 1947 Harpagifer
29 Harpagiferidae Harpagifer georgianus Nybelin, 1947 Harpagifer
30 Harpagiferidae Harpagifer kerguelensis Nybelin, 1947 Harpagifer
31 Harpagiferidae Harpagifer marionensis Nybelin, 1947 Harpagifer
32 Harpagiferidae Harpagifer spinosus Hureau, Louis, Tomo & Orouf, 1980 Harpagifer
33 Harpagiferidae Harpagifer andriashevi Prirodina, 2000 Harpagifer
34 Harpagiferidae Harpagifer macquariensis Prirodina, 2000 Harpagifer
35 Harpagiferidae Harpagifer nybelini Prirodina, 2002 Harpagifer
36 Harpagiferidae Harpagifer crozetensis Prirodina, 2004 Harpagifer
37 Harpagiferidae Harpagifer permitini Neyelov & Prirodina, 2006 Harpagifer
38 Artedidraconidae Artedidraco mirus Lonnberg, 1905 Artedidraco
39 Artedidraconidae Artedidraco shackletoni Waite, 1911 Artedidraco
40 Artedidraconidae Artedidraco orianae Regan, 1914 Artedidraco
41 Artedidraconidae Artedidraco glareobarbatus Eastman & Eakin, 1999 Artedidraco
42 Artedidraconidae | Artedidraco longibarbatus Eakin, Riginella & La Mesa, 2015 Artedidraco
43 Artedidraconidae Dolloidraco longedorsalis Roule, 1913 Dolloidraco |
44 Artedidraconidae Histiodraco velifer (Regan, 1914) Histiodraco v
45 Artedidraconidae Pogonophryne scotti Regan, 1914 Pogonophryne
46 Artedidraconidae Pogonophryne marmorata Norman, 1938 Pogonophryne
47 Artedidraconidae Pogonophryne barsukovi Andriashev, 1967 Pogonophryne
48 Artedidraconidae Pogonophryne mentella Andriashev, 1967 Pogonophryne
49 Artedidraconidae Pogonophryne permitini Andriashev, 1967 Pogonophryne
50 Artedidraconidae Pogonophryne albipinna Eakin, 1981 Pogonophryne
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51 Artedidraconidae Pogonophryne immaculata Eakin, 1981 Pogonophryne
52 Artedidraconidae Pogonophryne macropogon Eakin, 1981 Pogonophryne
53 Artedidraconidae Pogonophryne lanceobarbata Eakin, 1987 Pogonophryne
54 Artedidraconidae Pogonophryne ventrimaculata Eakin, 1987 Pogonophryne
55 Artedidraconidae Pogonophryne dewitti Eakin, 1988 Pogonophryne
56 Artedidraconidae Pogonophryne platypogon Eakin, 1988 Pogonophryne
57 Artedidraconidae Pogonophryne cerebropogon Eakin & Eastman, 1998 Pogonophryne
58 Artedidraconidae Pogonophryne fusca Balushkin & Eakin, 1998 Pogonophryne
59 Artedidraconidae Pogonophryne orangiensis Eakin & Balushkin, 1998 Pogonophryne
60 Artedidraconidae Pogonophryne eakini Balushkin, 1999 Pogonophryne
61 Artedidraconidae Pogonophryne squamibarbata Eakin & Balushkin, 2000 Pogonophryne
62 Artedidraconidae | Pogonophnyne bellingshaisenersis Fakin, Eastiran & Matallares, 208 Pogonophryne
63 Artedidraconidae Pogonophryne stewarti Eakin, Eastmen & Near, 209 Pogonophryne
64 Artedidraconidae Pogonophryre brevibarbata Balushkin, Petrov & Prutko, 2011 Pogonophryne
65 Artedidraconidae Pogonophryne favosa Balushkin & Korolkova, 2013 Pogonophryne
66 Artedidraconidae Pogonophryne neyelovi Shandikov & Eakin, 2013 Pogonophryne
67 Artedidraconidae Pogonophryne pavlovi Balushkin, 2013 Pogonophryne
68 Artedidraconidae Pagonophryne sarmentifera Balushkin & Spodareva, 2013 Pogonophryne
69 Artedidraconidae Pogonophryne skorai Balushkin & Spodareva, 2013 Pogonophryne
70 Artedidraconidae Pogonophryne tronio Shandikov, Eakin & Usachev, 2013 Pogonophryne
71 Artedidraconidae Pogonophryne maculiventrata Spodareva & Balushkin, 2014 Pogonophryne
72 Artedidraconidae Neodraco skottsbergi (Lonnberg, 1905) Neodraco
73 Artedidraconidae Neodraco loennbergi (Roule, 1913) Neodraco
74 Bathydraconidae Bathydraco antarcticus Giinther, 1878 Bathydraco
75 Bathydraconidae Bathydraco scotiae Dollo, 1906 Bathydraco
76 Bathydraconidae Bathydraco macrolepis Boulenger, 1907 Bathydraco
77 Bathydraconidae Bathydraco marri Norman, 1938 Bathydraco
78 Bathydraconidae Bathydraco joannae DeWitt, 1985 Bathydraco
79 Bathydraconidae Gerlachea australis Dollo, 1900 Gerlachea
80 Bathydraconidae Racovitzia glacialis Dollo, 1900 Racovitzia
81 Bathydraconidae Racovitzia harrissoni (Waite, 1916) Racovitzia
82 Bathydraconidae Parachaenichthys georgianus (Fischer, 1885) Parachaenichthys
83 Bathydraconidae Parachaenichthys charcoti (Vaillant, 1906) Parachaenichthys
84 Bathydraconidae Prionodraco evansii Regan, 1914 Prionodraco
85 Bathydraconidae Cygnodraco mawsoni Waite, 1916 Cygnodraco
86 Bathydraconidae Akarotaxis nudiceps (Waite, 1916) Akarotaxis
. Akarotaxis gouldae Corso, Desvignes, McDowell, Cheng, .

87 Bathydraconidae Bigesack, Steinberg &gnHﬂton, 2024 * Akarotaxis
88 Bathydraconidae Vomeridens infuscipinnis (DeWitt, 1964) Vomeridens
89 Bathydraconidae Gymnodraco acuticeps Boulenger, 1902 Gymnodraco
90 Bathydraconidae Psilodraco breviceps Norman, 1937 Psilodraco
91 Bathydraconidae Acanthodraco dewitti Skora, 1995 Acanthodraco
92 Nototheniidae Notothenia coriiceps Richardson, 1844 Notothenia
93 Nototheniidae Notothenia rossii Richardson, 1844 Notothenia
94 Nototheniidae Notothenia angustata Hutton, 1875 Notothenia
95 Nototheniidae Notothenia microlepidota Hutton, 1875 Notothenia
96 Nototheniidae Notothenia neglecta Nybelin, 1951 Notothenia
97 Nototheniidae Nototheniops nybelini (Balushkin, 1976) Nototheniops
98 Nototheniidae Nototheniops mizops (Giinther, 1880) Nototheniops
99 Nototheniidae Nototheniops larseni (Lonnberg, 1905) Nototheniops
100 Nototheniidae Nototheniops nudifrons (Lonnberg, 1905) Nototheniops
101 Nototheniidae Nototheniops tchizh (Balushkin, 1976) Nototheniops
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102 Nototheniidae Gobionotothen gibberifrons (Lonnberg, 1905) Gobionotothen
103 Nototheniidae Gobionotothen acuta (Giinther, 1880) Gobionotothen
104 Nototheniidae Gobionotothen marionensis (Giinther, 1880) Gobionotothen
105 Nototheniidae Gobionotothen angustifrons (Fischer, 1885) Gobionotothen
106 Nototheniidae Gobionotothen barsukovi Balushkin, 1991 Gobionotothen
107 Nototheniidae Lepidonotothen squamifrons (Giinther, 1880) Lepidonotothen
108 Nototheniidae Paranotothenia magellanica (Forster, 1801) Paranotothenia
109 Nototheniidae Paranotothenia dewitti Balushkin, 1990 Paranotothenia
110 Nototheniidae Patagonotothen tessellata (Richardson, 1845) Patagonotothen
111 Nototheniidae Patagonotothen cornucola (Richardson, 1844) Patagonotothen
112 Nototheniidae Patagonotothen sima (Richardson, 1845) Patagonotothen
113 Nototheniidae Patagonotothen longipes (Steindachner, 1876) Patagonotothen
114 Nototheniidae Patagonotothen squamiceps (Peters, 1877) Patagonotothen
115 Nototheniidae Patagonotothen elegans (Giinther, 1880) Patagonotothen
116 Nototheniidae Patagonotothen canina (Smitt, 1897) Patagonotothen
117 Nototheniidae Patagonotothen brevicauda (Lonnberg, 1905) Patagonotothen
118 Nototheniidae Patagonotothen ramsayi (Regan, 1913) Patagonotothen
119 Nototheniidae Patagonotothen trigramma (Regan, 1913) Patagonotothen
120 Nototheniidae Patagonotothen wiltoni (Regan, 1913) Patagonotothen
121 Nototheniidae Patagonotothen jordani (Thompson, 1916) Patagonotothen
122 Nototheniidae Patagonotothen guntheri (Norman, 1937) Patagonotothen
123 Nototheniidae Patagonotothen shagensis Balushkin & Permitin, 1982 Patagonotothen
124 Nototheniidae Patagonotothen kreffti Balushkin & Stehmann, 1993 Patagonotothen
125 Nototheniidae Patagonotothen thompsoni Balushkin, 1993 Patagonotothen
126 Nototheniidae Indonotothenia cyanobrancha (Richardson, 1844) Indonotothenia
127 Nototheniidae Pleuragramma antarcticum Boulenger, 1902 Pleuragramma
128 Nototheniidae Dissostichus eleginoides Smitt, 1898 Dissostichus
129 Nototheniidae Dissostichus mawsoni Norman, 1937 Dissostichus
130 Nototheniidae Aethotaxis mitopteryx DeWitt, 1962 Aethotaxis
131 Nototheniidae Gvozdarus svetovidovi Balushkin, 1989 Gvozdarus
132 Nototheniidae Gvozdarus balushkini Voskoboinikova & Kellermann, 1993 Gvozdarus
133 Nototheniidae Trematomus newnesi Boulenger, 1902 Trematomus
134 Nototheniidae Trematomus bernacchii Boulenger, 1902 Trematomus
135 Nototheniidae Trematomus hansoni Boulenger, 1902 Trematomus
136 Nototheniidae Trematomus nicolai (Boulenger, 1902) Trematomus
137 Nototheniidae Trematomus vicarius Lonnberg, 1905 Trematomus
138 Nototheniidae Trematomus scotti (Boulenger, 1907) Trematomus
139 Nototheniidae Trematomus lepidorhinus (Pappenheim, 1911) Trematomus
140 Nototheniidae Trematomus brachysoma Pappenheim, 1912 Trematomus
141 Nototheniidae Trematomus loennbergii Regan, 1913 Trematomus
142 Nototheniidae Trematomus eulepidotus Regan, 1914 Trematomus
143 Nototheniidae Trematomus pennelli Regan, 1914 Trematomus
144 Nototheniidae Trematomus tokarevi Andriashev, 1978 Trematomus
145 Nototheniidae Trematomus peninsulae (Daniels, 1981) Trematomus
146 Nototheniidae Trematomus amphitreta (Cziko & Cheng, 2006) Trematomus
147 Nototheniidae Pagothenia borchgrevinki (Boulenger, 1902) Pagothenia
GRS
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(DSC:((g=F* kgl 5= ((north =2~ =) A/l (pole £2)) = 2Z =2Z “north Arctic”
“south arctic® “north pole” “south pole” =-#]* &2} polar arctic antarctic) N/3 (A7 E317]
fish* 34 34 A A A4 o] d5Ea17] ofo]2u|4] ofo] 23] A| icefish)
Channichthys Pagetodes Champsocephalus Chionodraco Chaenocephalus Pagetopsis
Chaenodraco Dacodraco Pseudochaenichthys Neopagetopsis Chionobathyscus Harpagifer
Artedidraco Dolloidraco Histiodraco Pogonophryne Neodraco Bathydraco Gerlachea
Racovitzia Parachaenichthys Prionodraco Cygnodraco Akarotaxis Vomeridens Gymnodraco
(DSC(=A] | Psilodraco Acanthodraco Notothenia Nototheniops Gohionotothen Lepidonotothen
+O] 5, Paranotothenia Patagonotothen Indonotothenia Pleuragramma Dissostichus Aethotaxis
=)o) | Gvozdarus Trematomus Pagothenia Channichthyidae Harpagiferidae Artedidraconidae
) Bathydraconidae Nototheniidae Channichthyidae Harpagiferidae Artedidraconidae
ZA)o]F | TAC(ZA)+ | Bathydraconidae Nototheniidae) TAC:((&=* 28 5=* ((north =2 =) A/l (pole
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=A]oF | polar arctic antarctic) N/3 (o5 &117] fish* 34 314 AA A 34 Wo] dSE17]
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Aethotaxis Gvozdarus Trematomus Pagothenia Channichthyidae Harpagiferidae
Artedidraconidae Bathydraconidae Nototheniidae Channichthyidae Harpagiferidae
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gorgg | TATES 29 9 avel 45 A sl BrhE 2 A 28 2ol
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invertebrate sponge jellyfish coral (sea a/1 (urchin cucumber)) krill starfish mollusk
crustacean squid crab octopus echinoderm arthropod))) and
AD:(20150601~20250601)
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13 Preparation method and apphcaﬂop of mple. hehx collagen and antarctic 9025-10066400 2025
glycoprotein composition
14 Antarctic krill peptide with hypohplclernc gnd hepatic effects, preparation 902510193362 2025
method and application thereof
Synergistically improve cardiovascular health, natto peptide sea cucurmber B
15 rolysaccherice I ’ ion method and application therect 2024-11724756 2024
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25 anfi-inflammatory and anlgesic effects on gout 2024-10890335 2024
2% Preparation method anq application Qf eupha@a superba peptide with 902410886375 2024
kidney protection function
97 Compasition for relieving ostecarthrosis pain and preparation method 9094-10754955 2024
thereof
Antarcfic krill source polypeptide with uric add redudng and gout resisting B
28 effects and application thereof 2024-10551628 2024
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29 Composition for repairing skin barrier from extreme environment 2023-10192684 2023
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applications
3 Antarctic krill ace infibitory peptces lggf, igedl, leging and thelr 00/ 15590308 | opp3
applications
U Antarctic krill ace Hﬁnbltory pe?ptlde and preparation method and 9093-11586925 2023
application thereof
35 Antarctic krill peptide with urate-lowering activity and its application | 2023-11480398 2023
Phospholipid compositions containing epa and/or dha for the
36 amelioration of neurodegeneration and age-related neurodegenerative | 2023-80050114 2023
diseases
37 Composition for improving mild brain cognitive impairment 2021-11383201 2021
Marine active protein composition with weight-losing and lipid-lowering B
38 effects and preparation method of marine active protein composition 2021-11157297 2021
39 A antarctic krill hypolipidemic pepﬂ;le apd its use in the treatment of 9021-11011432 2021
hyperlipidermia
10 An antarctic krill hymgycemc ohgopepﬁde that inhibits the function 9021-10885756 2091
of dipeptidase iv and its uses
n An antarctic krill ohgopephde for the a@uvant treatment of nafld and 9021-10800581 2091
its application
42 Krill ol composition rich in Ipc-dha and Ipc-epa 2021-80026267 2021
23 Use of anti-aging glycopgpudes for treamg xerophthahrna, retinal 9021-80034247 2091
degenerative diseases or ocular inflammation
44 Application of marine-derived phospholipids in promoting angiogenesis |  2020-10942335 2020
5 A composition for the prevenﬂor/l gﬁt/ or treatment of hyperuricemia 901910899029 2019
16 Application of antarctic krill ql in .the preparation of drugs against 9019-10899039 2019
hyperuricemia or gout
27 Hypotensive tripeptide derived from antarctic krill and application 9018-11397409 2018
thereof
18 High epa/dha type superba oil phospholipid pills and preparation 901811232147 2018
method thereof
19 High epa/dha type superba ail phospholipid oral liquid and preparation 9018-11231007 2018
method thereof
50 Composition, apphcaﬁqn thefeof and antioxidant and memory 9017-11249640 2017
improving product
51 Preparation method and application of. sever.al ﬂronbolyﬂc compounds 9017-108236%6 2017
generated by polar marine microorganisms
59 Composition capable.of stably and efflaer}tly Mproving memory and 9017-10036657 2017
preparation method and application thereof
53 Emulsions for parenteral administration 2016-80017046 2016
%4 UAFE] o g/ ZiAIA) 2022-021098 2022
55 Lpc—dha ¥ Ipc—epaZt T53F 29 Y ZA = 2022-559535 2021
YE | MRS A3 et WA H3 == v 459 ASE S
5 T @ s ;aiﬂ,ﬂac o :‘]ﬁ_ SAAEE AT o0-s5a721 2021
57 H 75489 odd 2017-538992 2016
58 | 79 Phospholipid compositions comprising epa and/or dha for 2023-741788 2023
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ameliorating neurodegeneration and age-related neurodegenerative
disorders
59 Krill oil composition enriched in Ipc-dha and Ipc-epa 2021-721272 2021
Use of anti-aging glycopeptides for treatment of dry eye disease, ~
60 retinal degenerative diseases, or occular inflammation 2021-767206 2021
61 Plastic container comprising an oil-in-water krill oil emulsion 2016-763812 2016
62 Emulsions for parenteral administration 2016-714377 2016
63 Krill oil composition enriched in Ipc-dha and Ipc-epa 18-226395 2023
64 Method of treating eye diseases with krill oil 17-218760 2021
"] | Use of anti-aging glycopeptides for treatment of dry eye disease, B
65 retinal degenerative diseases, or occular inflammation 17-906003 2021
66 Emulsions for parenteral administration 15-545503 2016
Phospholipid compositions comprising epa and/or dha for
67 ameliorating neurodegeneration and age-related neurodegenerative 2023300731 2023
disorders
68 Krill oil composition enriched in Ipc-dha and ipc-epa 2021246058 2021
Use of anti-aging glycopeptides for treatment of dry eye disease,
69 retinal degenerative diseases, or occular inflammation 2021233436 2021
70 et Krill oil composition enriched in Ipc-dha and Ipc-epa 3172141 2021
71 Use of anti-aging glycopeptides for treatment of dry eye disease, 3171236 2091
retinal degenerative diseases, or occular inflammation
72 Emulsions for parenteral administration 2016240201 2016
73 Emulsions for parenteral administration 2971786 2016
Composition and method to improve blood lipid profiles and
74 optionally reduce low density lipoprotein (d) per-oxidation in 201618027663 2016
humans
Phospholipid compositions comprising epa and/or dha for
75 ameliorating neurodegeneration and age-related neurodegenerative PCT/IBZZZB/O%% 2023
disorders
76 Krill ol composition enriched in Ipc-dha and Ipc-epa PCT/US?821/0251 2021
7 PCT | Use of anti-aging glycopeptides for treatment of dry eye disease, retinal | PCT/CA2021/0503 2091
degenerative diseases, or occular inflammation 23
78 Plastic container comprising an oil-in-water krill oil emulsion PCT/EP623(7)16/0713 2016
79 Emulsions for parenteral administration PCT/EP§816/0571 2016
gf, &8 Hofd A=l =9 5%
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[3 11] A &A #4 F&EoF 5§35 grE
MR SEERE vz | AaTE | Anas
_ EdnfER-Atrematomus) < A oF FEES _ *
1| 3 Lol 29dBe] o) Tl B8 ZHE 2024-0112659 548 E 3| &
ARERY A3 9 w214 AAERAE ks =214
2 | = WA 1% epa H/E % as X3 2025-7002720 AHAEE | AAHERE8E
A = gk
. A wAl =R T%E% FEAEOR s a7,
3| @ Zoals Aasl e ola AT 2023-0024869 | FSEE | oLy
o =]
4 ¥ | odu % poewt FHY A2 09 248 amowest | AR | Lol
RS, B HAA HeE, we ¢ ]
5 | @ | A% AEE A G-l SYFPeP|=EY] | 2022-7034990 kg | ° T
ARE- i
, nAE o SFZHERIGA B o]F Ny =sfolH,
6 5 | ojga sezols Zumaelsy gy | DWOBUT | AREER | T,
) , 7a84 )
7 % A o e Alts g4 HElo|= 2016-0130644 - s
_ = 3lF 72N aspergillus sp. sf-5929 . .
8 | g %:_lllgﬂ 2l 2~ElolA] 1b A 3liA|( 2018-0084114 oAEE | ok oL B
_ TES FolEl= d=A AES) o) A = _ = _
0o wm vy ;}; o Uf;ﬂlbjﬁ 2018-0079467 = AFHB | BF4AAD
Antarctic krill peptide with hypolipidemic and AL
10| = hepatic effects, preparation method and 2025-10193362 oAb St ol
application thereof
— A pharmaceutical composition for the ~ AR ol=sle
: | &= prevention/treatment of alzheimer’s disease REA0317887 Hads | sl
A Application of an antifreeze protein in weight loss y A7,
= - AA 3k _
g |12 = and hypoglycentia 2025-10296991 | THA il
A Application of a pharmaceutical composition in the
13 | 3=+ | preparation of preparations for the treatment of | 2025-10265179 A7 =g &
parkinson’s disease
— Biological models and construction methods of low B AR or=sle
1] 3= temperature stress and their applications 2025-10265178 Wi | sl
15 | = | Antarctic krill active peptide and its application |  2024-11458370 TARE 8 84+ A3t
Compound granules for anti-alzheimer’s disease ot z3to|m]
16 | == | and parkinson’s disease and preparation method |  2024-11142813 A7 2% E; 1~
thereof T
A chlorohaipine alkane diterpene compound and 2e]alorH
17 &= its application in the preparation of 2024-11038437 QrA%H - °
anti-ultraviolet ophthalmic drugs °
Preparation method and application of euphausia
18 | = | superba peptide with anti-inflammatory and 2024-10890335 il =kas s
analgesic effects on gout
- Preparation method and application of euphausia B ALAE o=
1| &= superba peptide with kidney protection function 2024-10886375 R F8ATES
- Composition for relieving osteoarthrosis pain and ) o35 gl
1 3= preparation method thereof 2024-10754255 s e ooy
Antarctic krill source polypeptide with uric acid
21 | = | reducing and gout resisting effects and application | 2024-10551628 A2 g 5%

thereof
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2 A composition of drugs for the treatment of o) 10 /7anes | aAAR w12
parkinsonism
R b ~ A8 3]
9 Antarctic krill ace mhlbltgry peptldgs apgr, fgaggl, 9024-10592450 UQL a ACE &7
Isgay and their applications 3t
Antarctic krill ace inhibitory peptides Ifaga, ) Adaz o
24 . o, or and their applications 2024-10592419 E ACE <A
dwpegr, dwpegr ¢ . R
2 Antarctic il ace infibitory peptices vigvf fegal |y 10509380 | FEEE | Ack g
wldan and their applications 3k
i ki A i : A8 3]
% Antarctic krill ace mhlbltqry peptldgs lggif, ylggal, 2024-10502398 UQL d ACE @A
lgglng and their applications ot
2 — . N
o7 Antarcgc krill ace mhlbltory pepUde and 2023-11586025 u?”é_L ) ACE oI
preparation method and application thereof ot
28 Antarctic krill peptide with urate-lowering aCtVity | o100 1100908 | tjapEst | aar As
and its application
Phospholipid compositions containing epa and/or AR
29 dha for the amelioration of neurodegeneration and | 2023-80050114 AAAE | T° 3 °
age-related neurodegenerative diseases =
30 Composition for mﬁ?ﬁeﬁd brain COgNitve | o) 11agson) | alARE | kxaloln
Marine active protein composition with
o N ] gk 178
31 weight-losing and lipid-lowering effects and 2091-11157297 QAR | ;_ &
preparation method of marine active protein =
composition
A antarctic krill hypolipidemic peptide and its use B A5 -
32 in the treatrent of hyperlipideria 2021-11011432 | ©AREE | 1AYZ
An antarctic krill hypoglycemic oligopeptide that \ R Sorom
33 inhibits the function of dipeptidase iv and its uses | 202110889756 | HAFEE | AR
An antarctic krill oligopeptide for the adjuvant B A5 H|=A
A treatment of nafld and its application 2021-10800581 HiAreE AxrEgk
o} =3lo
%5 Krill oil composition rich in Ipc-dha and Ipc-epa | 2021-80026267 | AA=gH {;’;g
Use of anti-aging glycopeptides for treating nyere A E
36 xerophthalmia, retinal degenerative diseases or |  2021-80034247 QHdgk e 5 °
ocular inflammation -
" o o—deri ide i AH 7 ] .
57 Application of marine denyed phpsphohplds in 9020-10942335 @ ] e
promoting angiogenesis st
A composition for the prevention and / or ~ A =
38 treatment of hyperuricermia / gout 2019-10899029 TALE S 55
39 Application of antarctic krill oll in the preparation | o) ) jea9039 | gjapazt 3
of drugs against hyperuricemia or gout
o e : — NEEES ]
0 Hypotensive mpeptldg depved from antarctic krill 2018-11397409 % ) wEe
and application thereof 3t
; ; i o A8 3]
Al High epa/dha type sgperba oil phospholipid pills 9018-11232147 UQ_L & T8t
and preparation method thereof 3
High epa/dha type superba oil phospholipid oral B A alo
42 liquid and preparation method thereof 2018-11231007 3t e
Composition capable of stably and efficiently Nega A7,
43 improving memory and preparation method and | 2017-10036657 o G zA
application thereof - 23
4 | F=F Emulsions for parenteral administration 2016-80017046 AEAESE | =zt
45 | Y4B 1A F2 o gz AR 2022-021098 AEAESE | =zt
ol=<=lo
6 VR | Lpodu oot B0E Y U THE | RSB | ABAE | ol




MR SEERE vz | AwnTe | AvAw
RS é!f&, Wk A J3h e Ee . e A
47 | 4E olzo] )22 93} shrsl 2| TTETe] ALS 2022-554721 oL g} e
48 | 4E H|7d 5089 odd 2017-538992 A7 g d=3lo|H
Phospholipid compositions comprising epa and/or ANARRRA
49 | %9 | dha for ameliorating neurodegeneration and 2023-741788 AR | T
age-related neurodegenerative disorders =
Krill oil composition enriched in Ipc-dha and . Y=3lo]m,
o 2] - AlA
5 | 9 Inc-epa 2021-721272 WARE | Ty
Use of anti-aging glycopeptides for treatment of dry eye et al g Al
51 | ©% | disease, retinal degenerative diseases, or oocular 2021-767206 okdsr | 5 °
inflammation =
52 | g | FIaSc contaner comprising U'oin obn-vater kil oo 6 7gag12 | algAs | ekxaoln
53 | 4 Emulsions for parenteral administration 2016-714377 217323 &=3lo]H
o} o
54 vl | Kil ol conpesiton enriched in pc-cha and Ipc-epa | 18-226395 | A4k ;;;‘;
55 | Hl= Method of treating eye diseases with krill il 17-218760 217323 sl
e ety
Use of anti-aging glycopeptides for treatment of dry eye b4
56 | W= disease, retinal degenerative diseases, or ocoular 17-906003 okdsr | 2 °
inflanmmation -
57 | "= Emulsions for parenteral administration 15-545503 ARER | d=ston
Phospholipid compositions comprising epa and/or w3},
58 | 7]€} | dha for ameliorating neurodegeneration and 2023300731 AR | AAERA
age-related neurodegenerative disorders 23
o B : —_—— PR
59 | 7|8 Krill oil composition enriched in Ipc-dha and 01946058 NAA =3} l_‘ﬂ,
Ipc-epa ety
Use of anti-aging glycopeptides for treatment of dry eye dalels
. . p— _ deiElep e
60 | 7)EF disease, retinal degenerative diseases, or occular 2021233436 oral 3l 3
inflammation -
o . L . U=slolH,
61 | 7]} | Kl ol composition enriched in Ipc-dha and Ipc-epa 3172141 A7 g SlTs)
Use of anti-aging glycopeptides for treatment of dry eye dalels
. ; o _ deiEfei e
62 | 7]EF disease, retinal degenerative diseases, or occular 3171236 QHdg 5
inflammation -
63 | 7IEt Emulsions for parenteral administration 2016240201 A7 A Y=slol
64 | 7]Eh Emulsions for parenteral administration 2971786 2173238k U=5jo|H|
Compogition and method to improve blooq lipid ) _
65 | 71Ek profiles and optionally reduce low density 201618027663 5 P
lipoprotein (Idl) per-oxidation in humans -
Phospholipid compositions comprising epa and/or JRE—
66 | PCT | dha for ameliorating neurodegeneration and PCT/IBZZZB/O%% b - Oi];i% 4
age-related neurodegenerative disorders =
Krill il composition erriched in Ipc-dha and | PCT/US2021/0251 |, U=3lolH,
67 | BCT Ipc-epa 10 i b
Use of anti-aging glycopeptides for treatment of IOl
68 | PCT | dry eye disease, retinal degenerative diseases, or PCT/CAS;)ZUOSO?) QHdgk k ﬁiiyo 4
occular inflammation -
Plastic container comprising an oil-in-water krill | PCT/EP2016/0713 A AL .
69 | PCT oil emulsion 67 M7 gt d=zstoH|
70 | PCT Emulsions for parenteral administration PCT/EP§816/ 0571 AEASE | =zt
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Antarctic krll ail jelly suitable for the elderly to eat, _ s iy
= . - 2024-11585082 | A3t | w=3lAHAS
L] &= preparation method and application 28308 e SRS
Special diet and preparation method for A&
2 | 2= | improving cardiovascular and cerebrovascular |  2024-11228334 | A€y-Ash H% ﬂ;ﬂ
diseases and microcirculation disorders e
Composition containing antarctic krill peptide and
3 | %= | agar oligesaccharide, preparation method and | 2024-11216391 e R A L
application thereof
- Pediococcus pentosaceus sun02 with acetylcholin
;;} 4 | &= | esterase inhibitory activity and application of 2024-10366199 | A1AH3E | L=3lo|H
P pediococcus pentosaceus sun02
. Liver protection compound composition, . =974
= = ; L 2024-1 A g -
}i’l 5| &= preparation method and application thereof 024-10077783 RAE 3k
= Composition, application thereof and antioxidant . Rl
= : , 2017-1124964 A=
w6 e and memory improving product O17-11249640 s 719853l
Preparation method and application of several a8}
7 | = | thrombolytic compounds generated by polar 2017-10823626 A7 A 7];;5’11
marine microorganisms e
] TS FEES T8k 5 28] o 5 =
g | 3= TL Amg oFt ZAE ° 2022-0111326 543 TS
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9 | &= | sp) f7394004 RS 3R B o) 2020-0144522 | @zEH | o
Ik 9% P EE PPl ZAE o
[ 13] 387 A E8&EoF 55 g=E
T | ¥ Hl o] o % =AW 3 L 5
2l s =7} 4 oA Uz ASRAE | AEES
e Preparation method and application of triple
1| &= helix collagen and antarctic glycoprotein 2025-10066400 9543 iR i
composition
Preparation method and application of triple
2 | = helix collagen and antarctic glycoprotein 2025-10066400 9543 iR i
composition
Synergistically improve cardiovascular health,
- natto peptide sea cucumber polysaccharide _ SIH SHL
3| &= liposome, preparation method and application 2024-11724756 e =g
5 thereof
% A postbiotic and composition that improves the
- — anti-inflammatory, antioxidant capacity and _ e -5},
Fl4 bioavailability of astaxanthin and its application 2024-11656318 e AU e
in anti-aging
. Composition for repairing skin barrier from ~ Hs DIReSA R
S| &= extreme environment 2023-10192684 | s 74
6 | 3= i w3 A8 e ZAE 2024-0086491 743l D R
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299 72 | 722 | 703 | M| w5 [T

AKER BIOMARINE 8 6 14

ksl sy e 1 1 1 5 3 11

Fresenius Kabi Deutschland GmbH

PROTOKINETIX INC. 8 0

SHANGHAI SHUIDA TECH TRANSFER CO LTD 5

YELLOW SEA FISHERIES RES INST CHINESE ACAD FISHERY
SCIENCES

UNIV ZHEJIANG OCEAN 1 3

OCEAN UNIV CHINA 4

EAST CHINA SEA TFISHERIES RES INST CAFS 2

GUANGZHOU BETA HEALTH BIOLOGICAL TECH CO LTD 2

LIAOYU ANTARCTIC KRILL TECH DEVELOPMENT CO LTD 2

SHANDONG HAILONGYUAN BIO TECH CO LTD 2

il TN ol AR 1

IWATE MEDICAL UNIV 1

BEIING SILIAN PHARMACEUTICAL IND CO LTD 1

AEdista shshgEw 1

XIAMEN  YUANZHIDAO BIOTECH CO LTD

SHANGHAI INST OF NUTRITION AND HEALTH CAS

DALIAN BLUESCITECH TECH DEVELOPMENT CO LTD

— = = | =

SHANDONG NAISI HEALTH TECH CO LTD

U.S. NUTRACEUTICALS 1

ZHOUSHAN HOSPITAL

HANTIAN BIOLOGICAL BENING TECH CO LTD

QINGDAO HAODA BIOTECHNOLOGY ENG CO LTD

—_ = = | =

Function (Qingdao) Marine Technology Co., Ltd.

YUNNAN DECAITANG BIOMEDICAL TECH CO LTD 1

UNIV SHANGHAI OCEAN 1

PLA NAVY SPECIALTY MED CENTER 1

BIOLOGY INST SHANDONG ACAD SCI 1

TAS|AL ofp| I E 1

AUSA PHARMED LTD 1

e e e e S S [y Sy Wy U U S S T [y Sy ey FE  CR T NCR O IO NG IV B3, B F 32 B Ko 'Sl ¥

NANTONG ZHONGKE MARINE SCIENCE AND TECH 1
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299y 270 | 722 | T3 | 7R | 725 %f

RESEARCH AND DEVELOPMENT CENTER | INST
OCEANOLOGY CAS

SHANGHAI ZHONG Y1 DAILY CHEMICAL CO LTD 1 1
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Yellow Sea Fisheries Res Inst Chinese Acad Fishery Sciencesi= T2 HS 2 k2]
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YELLOW SEA FISHERIES RESEARCH INSTITUTE (YSFRI, Chinese Academy of
Fishery Sciences)ol| A& W= =& (3}94: Euphausia superba)Z%FE 9 Az]dA et
o]=, 53] ACE(Angiotensin-Converting Enzyme) A Elo]=9] AL Fo g o] F
LGIF, YLGGA, LGGLNQ$t 22 A&ak Jetol== d¢k oot ddd AL, 53|
ACE oA @45 zte Ao= F59a 93
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& AAE AT oFF 2YE O] B A

R4
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A pharmaceutical composition for the SHANGHAI SHUIDA
1 T prevention/treatment of alzheimer’s | 2025-10317887 TECH TRANSFER CO 5

disease LTD
compontion i the prepaadon of SHANGHA SHUDA
0 | == DosTH prep 2025-10265179 | TECH TRANSFER CO 5=
preparations for the treatment of LTD
parkinson’s disease
Biological models and construction SHANGHAI SHUIDA
3 %= | methods of low temperature stress and | 2025-10265178 | TECH TRANSFER CO 5
their applications LTD
EgutEE 2(trematomus) < 4] s .
T= I8t AbsraE T !
4| B | olF 2Ee EReE SadRe | 200 | ae STEEAEI
5 =1 L%OH 0]4_611—7131
A == A58 28E
. SHANGHAI SHUIDA
5 | g | compositon of drugs for the | oy 40478085 | TECH TRANSFER CO 27
treatment of parkinsonism
LTD
el wX A composition of drugs for the treatment of alzheimer’s disease NO. 1
=< SHANGHAI SHUDA TECH TRANSFER CO LTD 471 Z

=9 3(Y) 2025-10317887 (2025.03.18) &5 A &4

TEHI(Y) 119818652 (2025.07.11) FER Ao

E3HI5HE N A8 NPAFP T

E&710EY 2045.03.18 AgTE 273 A H Y =3}o]H)

o253 -
W 53 24
The invention belongs to the field of biomedical technology and specifically relates to a drug
composition for the prevention/treatment of Alzheimer’s disease. The present invention proposes
L9 a pharmaceutical composition based on NPAFP protein, which can play a role at multiple
pathological levels and significantly improve AD symptoms by using the synergistic effect of

,52,



natural and synthetic compounds. The composition has significant antioxidant, anti-inflammatory,
promoting A3 dearance, improving mitochondrial quality, reducing AB42 secretion and
pathological states caused by Tau PFF, etc., and can protect neurons by regulating metabolic
processes. By screening and optimizing compounds with synergistic effects and further clarifying
their mechanism of action, it provides a new safe and efficient potential solution for the
treatment of AD, which has a wide range of clinical application prospects. The drug has high
safety, strong specificity, simple preparation method, and can be produced in large quantities.

2

jE=

| |

wh DD et
E 5

e

S EYIIE |1

o L e e L
Frey &L

Bt peryered ifle

HE3 T

[%d 7311 Application of NPAFP protein in the preparation of drugs for the prevention and/or
treatment of Alzheimer’s disease, the NPAFP protein selected from one or more of NPAFP],
NPAFP2, NPAFP3, NPAFP4 andfor NPAFP12; The nucleotide sequences of the NPAFP1, NPAFP2,
NPAFP3, NPAFP4, and NPAFP12 proteins are shown in SEQ ID NO:1-5, respectively, The amino

acid sequences are shown in SEQ ID NO:6-10, respectively.

H3

stolmry o ofel 2AHES AlFdth
AD $74& 3A AT 4= = NPAFP @ 7)uke] oFst 24 Bof Ulg 71&2 2AHES
A 3 =, A AA =X, nEZs o} 4 34, Tau PFFol| 23k A42 i)
4 g BEshd A 4 55 UEhH, tiAEs 25t AN EE BEdith
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Application of a pharmaceutical composition in the preparation of NO 9

o] M3
gl Y preparations for the treatment of parkinson’s disease
; HANGHAI DA TECH TRANSFER ;
44 SHANGHAI SHUL ¢ > €O £9371 T
LTD
Zd¥s(8) 2025-10265179 (2025.03.07) &7 X 84
TENI(Y -(-) FET Ao 7
53197153 N SEFR NPAFP =4
E571EY 2045.03.07 A8 A7 AEH I 5)
o0zl 54 -
o B3 24
The present invention belongs to the field of biomedical technology, specifically relates to the
application of a pharmaceutical composition in the preparation of preparations for the treatment
Q9F of Parkinson’s disease. The present invention shows that NPAFP1, NPAFP4 and NPAFP12 proteins
can improve the pathological characteristics of the PD model by increasing the mobility of
a-synudein.
A g-synuclein(75 uM) c a-synuclein(T5 uM+NPAFP4({15 uM)
Prbleach Blaach I Prablaach Bleach 120 s
& (=
gp ga
£ EO
A ) S
B a-synuclain75 pMi+NPAFP1(15 pM) D a-synuclain( 75 pMp+NPAFP12{ 15 uM)
) Prablaach Bisach 120 s Prebleach Bieach 120 =
% o E B
ES &° .
[*d+3}H] Application of a pharmaceutical composition in the preparation of a preparation for
the treatment of Parkinson’s disease comprising one or more of NPAFP1, NPAFP4 and/or
=4+ NPAFP12 proteins, the NPAFP1 protein nucleotide sequence as shown in SEQ IDNO.1, the
NPAFP4 protein nucleotide sequence as shown in SEQ ID NO.3, and the NPAFP12 protein
nucleotide sequence as shown in SEQ ID NO.5.
A oA YA Rl s S8ste IS A58 oF 2=
e NISSHC NPAFP HEHE2 a-synudein? Rs4d2 SIHAII112, a-synudein®
= ]

FEEE A, 3 B S4E A7) AEES TN F Qo] IRIE
¥ ARE AT AAE A TR ThsAol At
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Biological models and construction methods of low temperature stress and
their applications

SHANGHAI SHUIDA TECH TRANSFER CO LTD

)]
e
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N
ofy
Al

2025-10265178 (2025.03.07)

=
it
u

119744811(2025.05.30)

b | o
e
u
u
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T

N

M
S
5
&
mt)
_‘1:‘.
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E&717EY

- AHTE ANBAR

W2 53

g4 53 24

20k

The present invention belongs to the field of biotechnology, specifically relates to a biological
model and construction method of low temperature stress and its application. In this study, a
low-temperature stress mouse model expressing NPAFP protein was successfully constructed
by homologous recombination technology, and the CAG promoter was used to drive the stable
expression of NPAFP protein in mice. These transgenic mice will be used as a basis for studying
the function of NPAFP protein in mammals, especially the physiological response and mechanism
under low temperature stress. By constructing a low-temperature stress tilapia model with stable
expression of NPAFP protein, the survival rate of tilapia in low-temperature environment was
improved, and a new solution was provided for the sustainable development of aquaculture
industry. In this study, a zebrafish model stably expressing NPAFP protein under low temperature
stress was constructed to further explore the cold resistance function of NPAFP in aquatic
organisms, and to verify its potential in low temperature stress and oxidative stress protection.

Iy B

HE3 T

(747311 A low-temperature stress biological model in which a constructed plasmid expressing
NPAFP protein is introduced into the organism through gene editing technology to obtain an
individual with stable inheritance and expression of NPAFP protein; the NPAFP protein is selected
from NPAFP1, NPAFP2, NPAFP3 and/or NPAFP4; the DNA sequences of NPAFP1, NPAFP2,
NPAFP3 and/or NPAFP4 are shown as SEQ ID NO.1~4 respectively; The individuals stably
inherited and expressing the NPAFP protein are heterozygous individuals or homozygous
individuals.

H|a

A& sEdze] ABNH 2d W 73 PEOT NPAFP TR THE v}os wdlg
T Az 7% o) HFHOE TEHYL, CAG ZEHEIE Ao} nh-2aol 2] NPAFP
TPl o] Qb WL TESIYT oleld FAAH nheat EAE ol 4 NPAFP Tl
7, B8 AL 2B solA AP whg @ uAUSS A7) 93 71224 e

Aolh,
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W2 53

g4 53 24
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The present invention belongs to the field of biomedical technology, specifically relates to a
Qe pharmaceutical composition for the treatment of Parkinsonism. The present invention studies
that Antarctic fish protein and its multi-domain derivatives have the functions of alleviating
PD pathology and protecting dopaminergic neurons.
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[%d7+&1]. A pharmaceutical composition for the treatment of Parkinson’s disease, the drug
composition contains Antarctic fish protein and its derivatives, the Antarctic fish protein is
ER e selected from one or more of CYN-1, CYN-2, CYN-3 and CYN-4 proteins, the nucleotide
- sequences of CYN-1, CYN-2, CYN-3 and CYN-4 proteins are respectively shown as SEQ ID
NO: 1 ~ SEQ ID NO: 4, and their amino acid sequences are respectively shown as SEQ ID NO:
5 ~ SEQ ID NO: 8.
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The present invention relates to the field of medical technology, specifically to a composition
for anti-Alzheimer’s disease and Parkinson’s disease and preparation method thereof. The
Q9F composition of the present invention has obvious ability to inhibit AChE and MAO-B, and can
significantly improve the memory of mice, and has obvious anti-Alzheimer’s disease and
Parkinson’s disease effects.
N
i y om -
HE=d
HEAT (%3] A composition for anti-Alzheimer’s disease and Parkinson’s disease, characterized
in that the composition includes chito-oligosaccharide, myricetin, astaxanthin.
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The invention provides a composition for relieving osteoarthrosis pain, which comprises 5-6 parts
by weight of krill cil, 2 parts by weight of colostrum basic protein and 1 part by weight of
nano-calcium, the nano-calcium is a core material, the colostrum basic protein is a wall material,
the colostrum basic protein is embedded and loaded on the nano-calcium to form colostrum
basic protein-calcium microspheres, and the colostrum basic protein-calcium microspheres are
loaded on the nano-calcium to form colostrum basic protein-calcium microspheres. The colostrum
basic protein-calcium microspheres are suspended in the krill oil, and the particle size of the
colostrum basic protein-calcium microspheres is 200-500 meshes. The invention further provides
a preparation method and application of the composition for relieving bone and joint pain. The
composition for relieving bone joint pain is good in calcium absorption rate, nano calcium and
protein are well dispersed in the krill oil, the quality is stable and uniform, and the quality
guarantee period is long.
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[%da1] 1. A composition for relieving bone and joint pain, which is characterized in that:
including 5~6 weight parts of krill oil, 2 weight parts of colostrum alkaline protein, and 1 weight
part of nano calcium, wherein, nano calcium is the core material, colostrum alkaline protein
is the wall material, colostrum alkaline protein is embedded and loaded on nano calcium to form
colostrum alkaline protein-calcium microspheres, colostrum alkaline protein-calcium
microspheres are suspended in krill oil, and the particle size of colostrum alkaline protein-calcium
microspheres is 200~500 mesh.
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1. A method for ameliorating at least one hallmark of aging in subjects with such need,

including administering an effective amount of phospholipids containing bound
eicosapentaenoic acid (EPA) and/or docosahexaenoic acid (DHA) to subjects requiring
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such a marker of aging in a group consisting of free genomic instability, telomere

depletion, epigenetic alterations, loss of protein homeostasis, dysregulation of nutrient

induction, mitochondrial dysfunction, cellular senescence, stem cell depletion, and
altered cell-to-cell communication.

PCT/1B2023/056584

HE3 T

[ 26]

CLAIMS 1. A method for ameliorating at least one aging hallmark in a subject in need
thereof comprising administering to the subject in need thereof an effective amount
of a composition comprising phospholipids having bound eicosapentaenoic acid (EPA)
and/or docosahexaenoic acid (DHA), wherein the aging hallmark is selected from the
group consisting of genomic instability, telomere attrition, an epigenetic alteration,
loss of proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular

senescence, stem cell exhaustion, and altered intercellular communication. 2. A
method for improving dopaminergic neuron survival in a subject in need thereof
comprising administering to the subject in need thereof an effective amount of a

composition comprising phospholipids having bound eicosapentaenoic acid (EPA)
and/or docosahexaenoic acid (DHA). 3. The method of claim 1, wherein the
administration of the effective amount of the composition comprising phospholipids
having bound eicosapentaenoic acid (EPA) and/or docosahexaenoic acid (DHA)
improves dearance of a-synudein aggregation in the subject. 4. The method of any
one of claims 1 to 3, wherein the composition comprising phospholipids having bound
EPA and/or DHA is characterized in comprising from 5 to 80 g/100g, from 5 to 60
g/100g, from 5 to 40 g/100g, from 8 to 40 g EPA and/or DHA or from 10 to 40 g/100g
EPA and/or DHA as assayed by gas chromatography fatty acid methylester

(GC-FAME) analysis. 5. The method of any one of claims 1 to 3, wherein the
composition comprising phospholipids having bound EPA and/or DHA is characterized
in comprising from 10 to 70%, 10 to 50%, or 10 to 40% EPA and/or DHA w/w where
w/w is determined by measuring the total weight of EPA and/or DHA residues in
the composition and dividing the total weight of EPA and/or DHA residues by the
total weight of the composition. 6. The method of any one of claims 1 to 5, wherein

the composition comprising phospholipids having bound EPA and/or DHA is
characterized in having a ratio of EPA to DHA of from 1:1 to 5:1 and preferably
from 1:1 to 3:1. 7. The method of any one of claims 1 to 5, wherein the composition
comprising phospholipids having bound EPA and/or DHA is characterized in having

a ratio of DHA to EPA of from 1:1 to 5:1 and preferably from 1:1 to 3:1. 8. The
method of any one of claims 1 to 5, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in having a total phospholipid
content of from 10 to 90% w/w, 10 to 80% w/w, 20 to 80% w/w, or 20 to 60% w/w,
where w/w is determined by measuring the total weight of phospholipids in the
composition by 31P-NMR and dividing the total weight of the phospholipid by the
total weight of the composition. 9. The method of any one of claims 1 to 8, wherein
the composition comprising phospholipids having bound EPA and/or DHA is further
characterized in having a choline content of from 2 to 20% w/w, 2 to 15% w/w,
or 2 to 10% w/w, where w/w is determined by measuring the total weight of choline
in the composition by 31P-NMR and dividing the total weight of the phospholipid
by the total weight of the composition. 10. The method of any one of claims 1 to
9, wherein the composition comprising phospholipids having bound EPA and/or DHA
is further characterized in comprising astaxanthin esters in an amount of from 50
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to 1000 mg/kg, 50 to 500 mg/kg, or 50 to 300 mg/kg, or 100 to 300 mg/kg. 11. The
method of any one of claims 1 to 10, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in having a TMAO content,
expressed as mgN/100g, of from 1 to 30, 1 to 20, or 1 to 10 mgN/100g. 12. The
method of any one of claims 1 to 11, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in a peroxide value of less
than 10, 5, or 2. 13. The method of any one of claims 1 to 12, wherein the composition
comprising phospholipids having bound EPA and/or DHA is further characterized in
having an acid value of less than 50, 40, 30 or 20. 14. The method of any one of
claims 1 to 13, wherein the composition comprising phospholipids having bound EPA
and/or DHA is further characterized in having a Na+ content of less than 1.000%,
0.500%, 0.300% or 0.200% w/w of the composition, where w/w is determined by
measuring the total weight of Na+ in the composition and dividing the total weight
of Na+ by the total weight of the composition. 15. The method of any one of claims
1 to 14, wherein the composition comprising phospholipids having bound EPA and/or
DHA is further characterized in having a phosphatidylcholine (PC) content of from
20 to 70%, 20 to 60%, or 20 to 50% w/w, where w/w is determined by measuring
the total weight of PC molecules with two fatty acids attached in the composition
and dividing the total weight of PC molecules with two fatty acids attached by the
total weight of the composition. 16. The method of any one of claims 1 to 14, wherein
the composition comprising phospholipids having bound EPA and/or DHA is further
characterized in having a lysophosphatidylcholine (LPC) content of from 10 to 70%,
10 to 60%, or 10 to 50% wiw, where wiw is determined by measuring the total weight
of LPC molecules in the composition and dividing the total weight of LPC molecules
with one fatty acid attached by the total weight of the composition. 17. The method
of any one of claims 1 to 16, wherein the composition comprising phospholipids having
bound EPA and/or DHA is prepared from a natural source. 18. The method of claim
17, wherein the natural source is selected from the group consisting of krill, fish
or fish by-products, Calanus, shrimp, mollusks, cephalopods, and algae. 19. The
method of claim 18, wherein the natural source is krill. 20. The method of claim
18, wherein the fish or fish by-products are derived from herring, salmon, anchovy
or mackerel. 21. The method of any one of claims 1 to 20, wherein the composition
comprising phospholipids having bound EPA and/or DHA is an oil. 22. The method
of any one of claims 1 to 21, wherein the composition comprising phospholipids having
bound EPA and/or DHA is encapsulated. 23. The method of claim 22, wherein the
composition comprising phospholipids having bound EPA and/or DHA is encapsulated
in a gel capsule. 24. The method of any one of claims 1 to 23, wherein the composition
comprising phospholipids having bound EPA and/or DHA comprises an antioxidant
and/or flavoring agent that does not naturally occur in the source of the phospholipid
composition. 25. The method of any one of claims 1 to 24, wherein the composition
comprising phospholipids having bound EPA and/or DHA is provided as a medical
food. 26. The method of any one of claims 1 to 25, wherein the subject in need
thereof has or is at risk of a disease or condition selected from the group consisting
of age-related neurodegeneration or disorders, Alzheimer’ s disease, Parkinson’ s
disease, decline in executive function, age-related cognitive decline, a cognitive
disease, disorder or impairment, and senescence related to age-related pathologies
selected from the group of atherosclerosis, cardiovascular dysfunction (including
cardiovascular problems caused by certain genotoxic chemotherapies), tumor
progression, loss of hematopoietic and skeletal muscle stem cell functions,
non-alcoholic fatty liver disease, pulmonary fibrosis, osteoarthritis and osteoporosis.
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CLAIMS 1. A method for ameliorating at least one aging hallmark in a subject in need

thereof comprising administering to the subject in need thereof an effective amount
of a composition comprising phospholipids having bound eicosapentaenoic acid (EPA)
and/or docosahexaenoic acid (DHA), wherein the aging hallmark is selected from the
group consisting of genomic instability, telomere attrition, an epigenetic alteration,
loss of proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular
senescence, stem cell exhaustion, and altered intercellular communication. 2. A
method for improving dopaminergic neuron survival in a subject in need thereof
comprising administering to the subject in need thereof an effective amount of a
composition comprising phospholipids having bound eicosapentaenoic acid (EPA)
and/or docosahexaenoic acid (DHA). 3. The method of claim 1, wherein the
administration of the effective amount of the composition comprising phospholipids
having bound eicosapentaenoic acid (EPA) and/or docosahexaenoic acid (DHA)
improves dearance of a-synudein aggregation in the subject. 4. The method of any
one of claims 1 to 3, wherein the composition comprising phospholipids having bound
EPA and/or DHA is characterized in comprising from 5 to 80 g/100g, from 5 to 60
g/100g, from 5 to 40 g/100g, from 8 to 40 g EPA and/or DHA or from 10 to 40 g/100g
EPA and/or DHA as assayed by gas chromatography fatty acid methylester
(GC-FAME) analysis. 5. The method of any one of claims 1 to 3, wherein the
composition comprising phospholipids having bound EPA and/or DHA is characterized
in comprising from 10 to 70%, 10 to 50%, or 10 to 40% EPA and/or DHA w/w where
w/w is determined by measuring the total weight of EPA and/or DHA residues in
the composition and dividing the total weight of EPA and/or DHA residues by the
total weight of the composition. 6. The method of any one of claims 1 to 5, wherein
the composition comprising phospholipids having bound EPA and/or DHA is
characterized in having a ratio of EPA to DHA of from 1:1 to 5:1 and preferably
from 1:1 to 3:1. 7. The method of any one of claims 1 to 5, wherein the composition
comprising phospholipids having bound EPA and/or DHA is characterized in having
a ratio of DHA to EPA of from 1:1 to 5:1 and preferably from 1:1 to 3:1. 8. The
method of any one of claims 1 to 5, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in having a total phospholipid
content of from 10 to 90% w/w, 10 to 80% wiw, 20 to 80% w/w, or 20 to 60% wiw,
where w/w is determined by measuring the total weight of phospholipids in the
composition by 31P-NMR and dividing the total weight of the phospholipid by the
total weight of the composition. 9. The method of any one of claims 1 to 8, wherein
the composition comprising phospholipids having bound EPA and/or DHA is further
characterized in having a choline content of from 2 to 20% w/w, 2 to 15% w/w,
or 2 to 10% w/w, where w/w is determined by measuring the total weight of choline
in the composition by 31P-NMR and dividing the total weight of the phospholipid
by the total weight of the composition. 10. The method of any one of claims 1 to
9, wherein the composition comprising phospholipids having bound EPA and/or DHA
is further characterized in comprising astaxanthin esters in an amount of from 50
to 1000 mg/kg, 50 to 500 mg/kg, or 50 to 300 mg/kg, or 100 to 300 mg/kg. 11. The
method of any one of claims 1 to 10, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in having a TMAO content,
expressed as mgN/100g, of from 1 to 30, 1 to 20, or 1 to 10 mgN/100g. 12. The
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method of any one of claims 1 to 11, wherein the composition comprising phospholipids
having bound EPA and/or DHA is further characterized in a peroxide value of less
than 10, 5, or 2. 13. The method of any one of claims 1 to 12, wherein the composition
comprising phospholipids having bound EPA and/or DHA is further characterized in
having an acid value of less than 50, 40, 30 or 20. 14. The method of any one of
claims 1 to 13, wherein the composition comprising phospholipids having bound EPA
and/or DHA is further characterized in having a Na+ content of less than 1.000%,
0.500%, 0.300% or 0.200% w/w of the composition, where w/w is determined by
measuring the total weight of Na+ in the composition and dividing the total weight
of Na+ by the total weight of the composition. 15. The method of any one of claims
1 to 14, wherein the composition comprising phospholipids having bound EPA and/or
DHA is further characterized in having a phosphatidylcholine (PC) content of from
20 to 70%, 20 to 60%, or 20 to 50% w/w, where w/w is determined by measuring
the total weight of PC molecules with two fatty acids attached in the composition
and dividing the total weight of PC molecules with two fatty acids attached by the
total weight of the composition. 16. The method of any one of claims 1 to 14, wherein
the composition comprising phospholipids having bound EPA and/or DHA is further
characterized in having a lysophosphatidylcholine (LPC) content of from 10 to 70%,
10 to 60%, or 10 to 50% w/w, where w/w is determined by measuring the total weight
of LPC molecules in the composition and dividing the total weight of LPC molecules
with one fatty acid attached by the total weight of the composition. 17. The method
of any one of claims 1 to 16, wherein the composition comprising phospholipids having
bound EPA and/or DHA is prepared from a natural source. 18. The method of claim
17, wherein the natural source is selected from the group consisting of krill, fish
or fish by-products, Calanus, shrimp, mollusks, cephalopods, and algae. 19. The
method of claim 18, wherein the natural source is krill. 20. The method of claim
18, wherein the fish or fish by-products are derived from herring, salmon, anchovy
or mackerel. 21. The method of any one of claims 1 to 20, wherein the composition
comprising phospholipids having bound EPA and/or DHA is an oil. 22. The method
of any one of claims 1 to 21, wherein the composition comprising phospholipids having
bound EPA and/or DHA is encapsulated. 23. The method of claim 22, wherein the
composition comprising phospholipids having bound EPA and/or DHA is encapsulated
in a gel capsule. 24. The method of any one of claims 1 to 23, wherein the composition
comprising phospholipids having bound EPA and/or DHA comprises an antioxidant
and/or flavoring agent that does not naturally occur in the source of the phospholipid
composition. 25. The method of any one of claims 1 to 24, wherein the composition
comprising phospholipids having bound EPA and/or DHA is provided as a medical
food. 26. The method of any one of claims 1 to 25, wherein the subject in need
thereof has or is at risk of a disease or condition selected from the group consisting
of age-related neurodegeneration or disorders, Alzheimer’ s disease, Parkinson’ s
disease, decline in executive function, age-related cognitive decline, a cognitive
disease, disorder or impairment, and senescence related to age-related pathologies
selected from the group of atherosclerosis, cardiovascular dysfunction (including
cardiovascular problems caused by certain genotoxic chemotherapies), tumor
progression, loss of hematopoietic and skeletal muscle stem cell functions,
non-alcoholic fatty liver disease, pulmonary fibrosis, osteoarthritis and osteoporosis.

AU 2023300731 (Z71)

HE3 T

[+ 1]
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1. A method for ameliorating at least one aging hallmark in a subject in need thereof
comprising administering to the subject in need thereof an effective amount of a
composition comprising phospholipids having bound eicosapentaenoic acid (EPA)
and/or docosahexaenoic acid (DHA), wherein the aging hallmark is selected from the
group consisting of genomic instability, telomere attrition, an epigenetic alteration,
loss of proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular
senescence, stem cell exhaustion, and altered intercellular communication.
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" o] w3 Composition for improving mild brain cognitive impairment NO. 5
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The invention relates to a composition containing krill oil, folic acid and vitamin D. The
composition disclosed by the invention has the advantages that the composition can protect
cardiovascular health, and can synergistically improve the symptoms of mild brain cognitive
impairment, improve memory and reduce the risk of dementia while meeting the requirements
[0k of supplementing folic acid and vitamin D. Besides, by optimizing the proportion of the
components in the composition and reducing the dosage of the krill oil, the risk of arsenic element
accumulation in the body possibly caused by long-term large-dosage taking of the krill oil can
be reduced, and the risk of cognitive impairment and sport injury caused by excessive arsenic
can be reduced.
E=d ~
HEA T [ a1, A composition that improves mild brain cognitive dysfunction, consisting of krill oil:
- folic acids: vitamin D weight ratio: 200-1000: 0.08-0.5: 0.002-0.02.
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1. A method of treating or preventing retinal disorders in a subject comprising
administering to the subject an effective amount of a krill oil composition enriched
in LPC-DHA and LPC-EPA.

AU 2021246058 (Z7H)

e 73

[ 1]

1. A method of treating or preventing retinal disorders in a subject comprising
administering to the subject an effective amount of a krill oil composition enriched
in LPC-DHA and LPC-EPA.

EP 2021-721272 (4

A%)

e 73

[+ 1]

1. A method of treating or preventing retinal disorders in a subject comprising
administering to the subject an effective amount of a krill oil composition enriched

in LPC- DHA and LPC-EPA.
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1. A method of treating or preventing retinal disorders in a subject comprising
administering to the subject an effective amount of a krill oil composition enriched
in LPC- DHA and LPC-EPA.
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US 17-218760 (&%)

HE3 T

1. A method for improving, controlling, reducing, or alleviating one or more symptoms
and/or signs of an eye disease or condition in a subject in need thereof comprising:

administering to the subject in need thereof an effective amount of a pharmaceutical
or nutraceutical formulation comprising a lysophosphatidylcholine (LPC)
composition comprising a LPC-compound selected from the group consisting of

any one of formulas 1 to 8, and any combination thereof, so that the symptoms

of the disease or condition are improved, controlled, reduced, or alleviated:

wherein:
R1 is OH or —OC(OXCH2)nCH3;
R2 is OH or —OC(OXCH2)nCH3; and
nis 0, 1, or 2

and wherein the molar ratio of 1lysoPC-EPA:lysoPC-DHA is in the range of from 1:1
to 5:1; and further wherein

,’73,



1) the number of moles of lysoPC-EPA is the number of moles 1-lysoPC-EPA plus the
number of moles 2-lysoPC-EPA; and

ii) i) the number of moles of lysoPC-DHA is the number of moles 1-lysoPC-DHA plus
the number of moles 2-lysoPC-DHA.

CN 2021-80026267 (AA+3)

HE3 T

[+ 1]

1. A method of treating or preventing retinal disorders of the subject, including
administering an effective amount of LPC-DHA and LPC-EPA enriched krill oil
compositions to said subject.

US 18-226395 (F7)

HE3 T

[ 1]

1. A method for treating a liver disease selected from the group consisting of
non-alcoholic fatty liver disease and non-alcoholic steatohepatitis in a subject in
need thereof comprising:

administering to the subject in need thereof an effective amount of a pharmaceutical
or nutraceutical formulation comprising a lysophosphatidylcholine (LPC)
composition comprising a LPC-compound selected from the group consisting of
any one of formulas 1 to 8, and any combination thereof, so that the symptoms
of the disease or condition are improved, controlled, reduced, or alleviated:
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wherein:
R1 is OH or —OC(OXCH2)nCH3;
R2 is OH or —OC(OXCH2)nCH3; and
nis 0, 1, or 2

and wherein the molar ratio of 1lysoPC-DHA:1lysoPC-EPA is in the range of from 3:1
to 1:5; and

further wherein

1) the number of moles of lysoPC-EPA is the number of moles 1-lysoPC-EPA plus the
number of moles 2-lysoPC-EPA; and

ii) i) the number of moles of lysoPC-DHA is the number of moles 1-lysoPC-DHA plus
the number of moles 2-lysoPC-DHA.
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HEA T Container comprising at least a first chamber, wherein the first chamber comprises arn
oil- in-water emulsion comprising krill oil and wherein the container material
comprises plastic.
PCT/EP2016/071367
(473 1]
e 73 Container comprising at least a first chamber, wherein the first chamber comprises an
oil- in-water emulsion comprising krill oil and wherein the container material
comprises plastic.
PCT/EP2016/057130
[+ 1]
EH 73 1) QGil-in-water emulsion for parenteral administration comprising 0.5 to 2.2 wt.%,

preferably 0.5 to 2.0 wt.% krill il based on the total weight of the emulsion, wherein
the emulsion is free of egg yolk lecithin.

AU 2016240201 (3]

—

e 73

[+ 1]

1) Oil-in-water emulsion for parenteral administration comprising 0.5 to 2.2 wt.%,
preferably 0.5 to 2.0 wt.% krill oil based on the total weight of the emulsion, whereiry
the emulsion is free of egg yolk lecithin.

EP 2016-714377 (33}

HE3 T

(7% 1]

1) Qil-in-water emulsion for parenteral administration comprising 0.5 to 2.2 wt.%,
preferably 0.5 to 2.0 wt.% krill il based on the total weight of the emulsion, wherein
the emulsion is free of egg yolk lecithin.

CA 2971786 (&)

HE3 T

g7 1

1) Oil-in-water emulsion for parenteral administration comprising 0.5 to 2.2 wt.%,
preferably 0.5 to 2.0 wt.% krill il based on the total weight of the emulsion, wherein
the emulsion is free of egg yolk lecithin.

US 15-545503 (£7])

e 73

[+ 311

31. An oil-in-water emulsion comprising 0.5 to 2.2 wt % krill oil based on the total weight
of the emulsion, wherein the emulsion is free of egg yolk lecithin and is formulated
for parenteral administration.

CN 2016-80017046 (33}

HE3 T

(7 1]

1. For parenteral administration of oil-in-water emulsion, comprising based on the total
weight of the emulsion of 0.5 wt.% to 2.2 wt.%, preferably 0.5 wt.% to 2.0 wt.%
of Krill oil, wherein said latex emulsion not containing egg volk lecithin.
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Pediococcus pentosaceus sun02 with acetylcholin esterase inhibitory activity

o] M3
i and application of pediococcus pentosaceus sun02 e 2
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The invention belongs to the technical field of microorganisms, and particularly relates to
pediococcus pentosaceus SUNOZ with acetylcholin esterase inhibitory activity and application of
the pediococcus pentosaceus SUNO2. The pediococcus pentosaceus SUNO2 is preserved in the
China General Microbiological Culture Collection Center, and the preservation number of the
pediococcus pentosaceus SUNO2 is CGMCC (China General Microbiological Culture Collection
Center) No. 29705. The pediococcus pentosaceus SUNO2 provided by the invention has relatively
Qe strong acid-resistant and cholate-resistant characteristics, has good tolerance in artificial gastric
juice and artificial intestinal juice, and can smoothly reach the intestinal tract of a human body;
a bacterial suspension, an inactivated thallus and the like of the pediococcus pentosaceus SUNO2
have the probiotic functions of relatively high acetylcholin esterase inhibitory activity,
gamma-aminobutyric acid production, oxidation resistance and the like, and the pediococcus
pentosaceus SUN02 is applied to probiotic products and contributes to improvement of Alzheimer’s
disease, improvement of learning and memory abilities of people, adjustment of emotion and
improvement of sleep.
g —— Pad
B o = I}
o = 10 1 Pediococous penlosace
ICCUS periasaceus stran opgd
— il = % pertosaces siren 4122
= W ODCUS perlnsacels shram 16
q]EE]ﬁ _ = = peniosaceys siran ML101
S 31 strain HBURS106S
= T 214610 1 Peds 15 siran ML10Y
— S KTT381 1 Pedwococcus penlosaceus siran 15.2
i —— WMF4361584 1 Pedicocous pertosaceus stran FBOSE
= - — i
ER e} [*d7+3H] 1. A strain of Pediococcus pentosaceus SUN02, which is characterized by its deposit
- number CGMCC No.29705.
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Composition, application thereof and antioxidant and memory improving

o] M3
g o] 53 product NO. 11
290 BEIJING SILIAN PHARMACEUTICAL IND CO 2937} 23
= LTD
243 3s(9) 2017-11249640 (2017.12.01) R A7 52 =%
TEHS(Y) 107997155(2021.05.11) TET A Y=
89755 B+ AEF a4
AN AABN 328 B
2471092 Y 2037.12.01 (142) 2878 HAE I SRS,
HEEE)
ePEES -
W 53 24
The invention provides a composition which is prepared from 0.5-3 parts by weight of krill
oil and 0.0001-0.0004 part by weight of folic acid. The composition provided by the invention
has the advantages that krill oil meal and folic acid are combined to be applied, thereby playing
synergistic roles in different aspects of resisting oxidation and improving memory in an auxiliary
L2.9F . . o i
mode, and integrally showing a greatly enhanced oxidation-resisting effect; and furthermore,
because the krill oil meal contains a natural antioxidant-astaxanthin, a protective film is formed,
the oxidation rate of thefolic acid can be reduced, and the action time of the folic acid can
be prolonged.
Exd -
(73]
1.A composition which is characterized by being composed of the following components. Krill
Ol E A T8 oil 0.5 -3 parts by weight. 0.0001 -0.0004 Parts by weight of folic acid. Phosphatidylserine 0.2001
-0.6 parts by weight. Wt parts of 0.2001 -0.5 acetyl neuraminic acid. N. Is 0.3001 -0.8 parts
by weight. Broccoli seed water extract 0.2001 -0.7 parts by weight. Amino acid 0.1001 -0.6
parts by weight.
ksl ey} Fata, 7198y FAE BEde 398 2 2A4EE ATy
38 2¢ 0. 53 FFHE Z F4F 0. 0001~0. 0004 FHEZ o]Fo ZAHES AlFd.
28 oY Bus A4S sl HEPoIH, nzH o st A 4 s)ely
¥z o] thepst ZRoA A7) Eahs Besky, AAHOR I PAE 43}
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ARG FH o FE FE3 =i 23 O vEel U Aoz B Aoz dlg
AstE AP H2 woly A3 FoAME AT A Fo AE gl D=3}
olw A=A A, @IS AB5A A, QAT AEA AIFS THoE S2E 9 o
W A EE AT
=slolm A=A A%
o &=3lo|HH(Alzheimer's disease)> A& do7|= 71 &3 HYA ¥ Aoz =

654 o4 Au) B4 4 F 39S Fzetolmy Aujz A A
Hol e A4ERY 48 fuEo] Sem 3

™, 2031 °F 126
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A AA dzstol A8A A RS 20231 519 63 Dol &
3 7158 Ao

ARt Doz Frhete] 2023WFE 20319704 A" 11.9%2

12
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ol Akt vy 1A o] tisiA s SE A A ekgkA Nk
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AA7A 0 %AE | FRFDANA 518 Fxsjolny kB EL AXV)ES Aden 5
4 @B B 9Folm, obx TRAS Aw ofBol §lof AA AFe vEE Fat
e

{SH9: usD billion)

2023 2024 2025 2026 2027 028 2029 031

Z2]: www.marketsandata.com
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<& o>} WA 7| v AFTFE FAHA

. g=3tolr] XA
T AAFE (Y5t =) AAFRERTE )
2036 22,260 30,896,880
2037 24,900 34,561,200
2038 27,870 38,683,560
2039 31,180 43,277,840
2040 34,890 48,427,320
2041 39,050 54,201,400
2042 43,690 60,641,720
2043 48,890 67,859,320
2044 54,710 75,937,480

= A5A A%

A&

A4 ey ARE T Y 8] 29 9F m=ould okgel oEaa glou, d
W ARe SRR s ARAE ofd £A] o sl ol|d BAZ Fu] 9
|

A AA RS A" AP GPEE 2024900 569 5XNE dele FAEE oW, 20301 7HA
2 o idelm, 20259 FH 20309 7hA] A+ A FE(CAGR)

(SH: UsD bithon)

CAGR; 5.04% —
B 122 1.58
— 6.55 658
59 623

6 555
q
1
0

1024 25 M6 o J0I8 oM 2030

£ : https:/ /www.grandviewresearch.com/
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CAGR: 5.51%

- 552
333

2% a7 A28

\ 2 usD billor 1)

13
192

X M3

24 https:/ /www.mordorintelligence.com/

<3 4> 24T ASA AR 52 2 A%

o old we} CAGRE wrada] 2 A14je] He] v 7|21 wlg) A% FRE FAeH s
i
<% 8>WQ] WA 7|7HE v AR FAH X
oo oSS A8
T AR (W S2) ANFFEE G )P
2036 5,700 7,911,600
2037 6,010 8,341,880
2038 6,350 8,813,800
2039 6,700 9,299,600
2040 7,060 9,799,280
2041 7,450 10,340,600
2042 7,860 10,909,680
2043 8,300 11,520,400
2044 8,760 12,158,880
O
o uwhgbA, B Al e Al 7]7kel 2036 KB 2044 71A 9] X BAE wE] A R
=A% A= g 2e
<E 9> ATW w94 A Lz3loln, A&, THAE) B AR FE A4
(k] wok 9l
T8 g=3o|v] X EA B7& x84 ZAZ X 8A 3
2036 30,896,880 14,129,840 7,911,600 52,938,320
2037 34,561,200 14,837,720 8,341,880 57,740,800

6) 2025.08.11

A3 281,388 A8
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63,084,600
68,955,840
75,423,920
82,613,760
90,525,360
99,311,400
109,041,280

8,813,800
9,299,600
9,799,280
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10,909,680
11,520,400
12,158,880
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17,197,320
18,071,760
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19,931,680
20,944,920
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60,641,720
67,859,320
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o wepx Hiole-ojf Fobe FV| ML FV], e grA gH, ditE s 28 5 A 5
Hoz Qs =7t Hit A3 T E(F 496%) R} e FEoR FAo] Hu Ao U
AaAgA g Fofe dA-37 9188 s Ry or Ay da7t e

o =7h Bt Adst 4k}l HW At AFEC] dxstoln LI AT A8A 3 AS
TH LOA(EA7ZIA S AE 7& /M 438 & 483t AF Ads AT ES FH8)
= 3

<3 10> #-8-5H LOA(Launch or Approval probability)
o 224 L0A
=i (Phase 137D U
2002-2012 AD 3 A&E 0.4% H11(=99.6% A=), H
&=38}o] ¥ (AD) 1.0% Ui SAoE oK FF AA oy Hyezjow
1.0% A=

o BIO 2011-2020 X.31.42] 417 #HNeurology) LOA 5.9%%

541 &(PD) 5% PD| B5% tig) o2 A9
oRaZ 0.5% @Al FDA 591 o8 FAI(Q - Al B4 wls- )

CSR =2%d /M HFELOA XBHF Ads AFE

<3 11> A-8%F ¥ CSR (Launch or Approval probability)

Az LOA Ase CSR (= LOAX A3HE)
& =3}0]H(AD) 1.00% 49.60% 0.50%
921&H(PD) 9.90% 49.60% 2.93%
A F 0.50% 49.60% 0.25%

o Il A&F T How ALke A3 CSR = (0.496% + 2.926% + 0.248%) + 3 = 1.223%
= 1220 A% 4% gol =EUYen olF Badldl 483 AT NN As HTEE
A

9) BIO Clinical Development success Rates and Contributing Factors 2011 - 2020 H.314 23}
dd LOA 21§
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< 12> FAAS 28

. bR
A A | EAEL | A
= (et 9
FAA Y FHAA A AL S AF 2024 ~ 2021 2,098 525
A vMIER fE A xRS B2 kg diF SE g SR | 2019 ~ 2017 1,603 534
ZA N 2GR A AN ETR T EF o) obg AR D G A 2019 ~ 2017 1,704 568
FAFRAD7 R F S YA F R B 2019 ~ 2018 2,094 1047
FAFAAL A FE A YA TR EA D Z 2019 ~ 2018 2,468 1234
FAFRALD7 IR S YA F R B 2018 1,600 1,600
A g FEANEAE TS 2023 ~ 2021 2,110 703
SR EARNA G EZE o2 A7 M1 2021 50 50
A ) g FEAN AR TS 2021 1,040 1,040
A FHEF AE71d 7 2 fEA H7t 2023 ~ 2021 2,000 667
e oA OFE FEEA 9 HAZ BT 79 2023 ~ 2021 1,273 424
S A EH BEAT 27 A ) 2 EE A SR A A 2023 ~ 2021 1,268 423
gy f=A AA U E4 o3 9 FE HHs) 2023 ~ 2021 1,268 423
el GuA YA W ¥4 o= 9 R HA3) 2023 ~ 2021 570 190
PG A FEFZEA DA LR 5 HF3 2023 ~ 2021 600 200
e oA OFE FEEA 9 HAZ BE 79 2021 60 60
A FHEF AE7d 7 2 FEA H7t 2021 639 639
2 A=A 33 BAF R 7 A 24 22 15 9 4leF A4 2021 50 50
A SR EALS/ A FE L a7} 2022 ~ 2021 1,465 733
e f A A EA 2|9 A i S B 2 S Al ok A 2022 ~ 2021 590 295
gad f5A 28 B nEZERo A7 3 2022 ~ 2021 595 298
2§54 A4 U B4 9= 9 o8 HH3 2021 45 45
x| ) g F AN AR TS 2022 ~ 2021 1,620 810
A 26,810 12,557
o ALY 7] &2 ALY FATE AT A JAE A A AlFeE dAs] s AT
W B2t Ao Mds AEste] AES g e Al AMg el Aol XEE =
hel =7k T Feb Wz A FRe] 23S FASY AbEd = o] &
ol A s AFF Y FAZE AA sk HlSS Feke] AW #hE AEE 7 S
o EZE% A AFY Y FEAIE 26810 WYk dojH, B AR FYE = o4 B8-S 50,000
wak 49l A-5-9F 100,000 W A H¢= 7St 483
o RIZF AN HlF& AEE Fro gAZE o] 20239 AR EFAIFIE dask &
& H HZE GAoA FaE AN S5 dSE ZAREAS 20239 AN d5 =
A A Ao el 7 AFNE(AT IS Hl= 90% 94649 ¥(76.4%), -3 7]
¥ oARlE 285 12769 f1(236%) 0.2 YE ol& VNto 2 W&S 3235 A&

10) 2023'd KISTEP A77/0% &5 ZA HIlA
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< 13> & A 719 E& =4 A3

2a ZAAE (AT ) ZAE (g )
50,000 100,000
OFAL A 26,810 26,810
Q¥ AY 44 ArdHl 50,000 100,000
QA Bzt A7) (D + @) x 3.23 =248,09 (@D + @) x 3.23 = 409,59
BAY 719 & Q@+ @+ @+ Q) =1539% @ = @D+ @ +0) =18.64%

@ F-7r7FA1&1D

o HAAAEL Ee FAA AA NEA FEE AAA R0lo] AAE WS o3
fole Al Faow 3 wEe A7} obd BANAE vEow AAE7] Wi

=
s =
Fedeld T Aol wike AYAREE <Agste] AgHolol Frin v} U

ol
, 719el A Fsel 23S v 7
%

o wabA, 2020d 7]=d A
212% =2 AtEEo] o]& A&3sto] &4 s

{0

]

i)

7d-5-2F 100,000 ¥

.

o E ARlol LR A4 v el wEbA 50000 v
Batol & B 7 s oest 2

)

o
o
r>v
i
ol
ol
22
lo

11) F7PHAE = [B7P7HA 9 /) SS9 (57 9)*100
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<E 14> E Aol o AFgHl 50,0008 9 A A HeFA A
(2h9): it 2l)
T 2036 2037 2038 2039 2040 2041 2042 2043 2044
nlel AT 30,896, | 34,561, | 38,683, | 43,277, | 48,427, | 54,201, | 60,641, | 67,859, | 75,937,
880 200 560 840 320 400 720 320 480
A FLA]
R&DQS 34 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
ol %= o=
ii{g;} R&D7] o4& 30.40% | 3H40% | 3540% | 30.40% | 3H40% | 3540% | 3.40% | H40% | 35.40%
B\ X []
Lﬂ O}Eir/] 1539% | 15639% | 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 15.39%
BV A& 020% | 2120% | 2120% | 271.20% | 21.20% | 2120% | 27.20% | 21.20% | 27.20%
3HA 5,586 6,248 6,994 7,824 8,755 9,799 10,963 | 12,268 | 13,729
w)el AR 14,129, | 14,837, | 15,587, | 16,378, | 17,197, | 18,071, | 18,973, | 19,931, | 20,944,
840 720 240 400 320 760 960 680 920
A 3LA]
R&DQS 34 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
S PN °=
j{;‘]—;—“ R&D71d8 | 3540% | 35.40% | 3540% | 3540% | 35.40% | 3540% | 3540% | 35.40% | 35.40%
B\ X [e]
Lﬂ O}Eir/] 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 15.39%
I A& 220% | 2120% | 21.20% | 27120% | 21.20% | 21.20% | 27.20% | 21.20% | 21.20%
A 2,555 2,682 2,818 2,961 3,109 3,267 3,430 3,603 3,787
nlel AT 79116 | 8,341,8 | 8,813,8 | 9,299,6 | 9,799,2 | 10,340, | 10,909, | 11,520, | 12,158,
00 80 00 00 80 600 680 400 880
314
R&DQS 34 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
YAz
E:Tj;_\;“o R&D71d8 | 3540% | 35.40% | 3540% | 3540% | 35.40% | 3540% | 3540% | 35.40% | 35.40%
B\ X [e]
Lﬂ O}Eir/] 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 1539% | 15.39%
B & 2020% | 2120% | 21.20% | 271.20% | 21.20% | 21.20% | 27.20% | 21.20% | 21.20%
3HA 1,430 1,508 1,593 1,681 1,772 1,869 1,972 2,083 2,198
Hel A 9,571 10,439 | 11,405 | 12,466 | 13,636 | 14,936 | 16,366 | 17,954 | 19,713
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<E 15> B Aol o3 AFdH] 100,000 W A S A FH A
G )
TE 2036 2037 2038 2039 2040 2041 2042 2043 2044
) 2} 30,896, | 34,561, | 38,683, | 43,277, | 48,427, | 54,201, | 60,641, | 67,859, | 75,937,
NATFE 880 200 560 840 320 400 720 320 480
3LA)
R&Dﬁ?ﬁ}‘o 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
e o=
51 f]z;} R&D7] & 3H540% | 3540% | 3540% | HA40% | 3H40% | 3040% | 3540% | 3540% | 35.40%
=N o
“7{:; t(':] 1864% | 1864% | 1864% | 1864% | 1864% | 1864% | 18.64% | 18.64% | 18.64%
=
FIHA & 200% | 2120% | 21.20% | 21.20% | 21.20% | 271.20% | 21.20% | 21.20% | 21.20%
A 6,765 7,568 8,470 9,476 10,604 | 11,868 | 13,279 | 14,859 | 16,628
o] 14,129, | 14,837, | 15,587, | 16,378, | 17,197, | 18,071, | 18,973, | 19,931, | 20,944,
NATE 840 720 240 400 320 760 960 680 920
514
R&Dﬁ?ﬁ}‘o 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
Ao CR3
j{g; R&D7] & 3H540% | 3540% | 3540% | HA40% | 3H40% | 3040% | 3540% | 3540% | 35.40%
=N o
“7{:; t; 1864% | 1864% | 1864% | 1864% | 1864% | 1864% | 18.64% | 18.64% | 18.64%
RV & 200% | 2120% | 21.20% | 21.20% | 21.20% | 271.20% | 21.20% | 21.20% | 21.20%
A 3,094 3,249 3,413 3,586 3,766 3,957 4,155 4,364 4,586
) 2} 7,911,6 | 83418 | 8,813,8 | 9,299,6 | 9,799,2 | 10,340, | 10,909, | 11,520, | 12,158,
NATE 00 80 00 00 80 600 680 400 880
3LA)
R&Dﬁ?ﬁ}‘o 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22% 1.22%
= o=
E;]ZJ’;]? R&D71 & 3H40% | 3540% | 3H540% | 3540% | 3540% | 3540% | 3540% | 3540% | 35.40%
=N o
“7{:; t; 1864% | 1864% | 1864% | 1864% | 18.64% | 18.64% | 1864% | 1864% | 18.64%
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