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MP: main pump,

SP: spare pump,
BP : halance pipe,

SF : sand filter,

MC : main controll,
CP : conirol pannel,

2. 959 97 5%

CF : cartridge filter,

WT - water temperaturs,
DO dissolved oxygen,
pH : potential of hydrogen,
DW : depthof water,

FELHED : heat exnhmmerl»— :

FF : foam fractionator,
UV : ultraviolet steriliser.

81-86 : square tark 1-6.
C1~C4 : circle tankl-<4,
M1-MD - manhole tanki~2
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FAHZA ) LPAANA AL2EFHz Ogt REV|ss 4302 HIAoH
(Nat. Comm., 2016), °]&g A& 3] HAAHCEE A|gH - bEH o= o] F
oA a1 o] FHAATE st F=F F e 75l &2 Eokg.

(13) A4 F7F AF -18° C-+2° Co &3 e FAe) He@Aol As3t7] Ash 22
A7 BFE AEAZCHE DOl g AT 0T, 97, 59, F7, B 5 FA
o gudoz 1Y F

,15,



> X

=X g4 ®SoAR 2xgd M3 Y8

[

o
00

(A|nct0; _rofterir(? e Z(L\IQPQ ZX|0{F E0|& 2l antifreezing glycoprotein(AFGP) = antifreezing
APGP) | protein(AFP) S wEisiol MestZol Aote] Ayl wux

tHEZZXolF & otrbel =32 of(icefish, Channichthyidae)= X &
IsEika stdo M8 Zaf MaE XNE 2utsts sialchal Aol

A
hemoglobin/myoglobing M Hst1 M=SIE= X5}
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H 2kcompensation) 7|2 222 El; J. Exp. Biol. 2006)

. 25t A2stdoMe HAAA ESE Qe A Eo[Hel AAAT
Neuroglobin | ) - B}
cHEl Aol neuroglobin0l| 7ls& W22 FZ(Gene, 2009)
Mol w2 MZe FE5M(membrane fluidicity)2l ZAE A2 S| 2
Gangliosid F2 MA=EHERQ Ca2+zte| ZEo| =20 MEaolAM =2 &
angliosides = o
LIEFH Zdo 2 MZh=|= gangliosidell *._7,:4,71I HE SU(3& C, B
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L1500
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AMZAAL| gangliosides H| & 1 3HJEB., 2006; Biochem. Syst. Ecol. 1995).
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First transgenic salmon sold

US firm AquaBounty Technologies sells 4.5 tonnes of fish as food in Canada.
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<E> 53174 DB % A449)

Am TE = 7} 74 DB 2473 A 9)
g5 (KIPO)
1] = &3{(USPTO)
TN EEES dEE3(JPO) Em) u =2
(ljﬁ H:‘;sz) - WISDOMAIN |~ 2019.01.11 e j i oey
s/Ms5d 71+ 5% E3(EPO) A=
2| 53 (PCT)
71 eb=7}
O &4 7+
@ 4 79=
o FA oF F&FH &8 E A3} Ves MY Al FAATLY FA o[ #
d P2EES olgaty, 7 olF AW ITE, YE VY= HASAL
<®E> FAF 190F
WS Family(3}) Genus(%) Species(F) G| =4
1 | Anotopteridae Anotopterus vorax Southern ocean daggerfish | F=Zo|u 7 %]
2 | Artedidraconidae | Artedidraco loennbergi - -
3 | Artedidraconidae | Artedidraco mirus -
4 | Artedidraconidae | Artedidraco orianae - -
5 | Artedidraconidae | Artedidraco shackletoni S -
6 | Artedidraconidae | Artedidraco skottsbergi = -
7 | Artedidraconidae | Dolloidraco longedorsalis - -
8 | Artedidraconidae | Histiodraco velifer - -
9 | Artedidraconidae | Pogonopbryne albipinna - -
10 | Artedidraconidae | Pogonopbryne barsukovi - -
11 | Artedidraconidae | Pogonopbryne curtilemma - -
12 | Artedidraconidae | Pogonopbryne dewitti - -
13 | Artedidraconidae | Pogonopbryne dolichobranchiata - -
14 | Artedidraconidae | Pogonopbryne immaculata - -
15 | Artedidraconidae | Pogonopbryne lanceobarbata - -
16 | Artedidraconidae | Pogonopbryne macropogon - -
17 | Artedidraconidae | Pogonopbryne marmorata - -
18 | Artedidraconidae | Pogonopbryne mentella - -
19 | Artedidraconidae | Pogonopbryne orcadensis - -
20 | Artedidraconidae | Pogonopbryne permitini - -
21 | Artedidraconidae | Pogonopbryne phyllopogon - -
22 | Artedidraconidae | Pogonopbryne platypogon - -
23 | Artedidraconidae | Pogonopbryne scotti - -
24 | Artedidraconidae | Pogonopbryne Sp. - -
25 | Artedidraconidae | Pogonopbryne velifera - -
26 | Artedidraconidae | Pogonopbryne ventrimaculata - -
27 | Artedidraconidae | Pogonophryne spp Barbeled plunderfish -
28 | Bathydraconidae | Akarotaxis nudiceps - -
29 | Bathydraconidae | Batbydraco antarcticus - -
30 | Bathydraconidae | Batbydraco joannae - -
31 | Bathydraconidae | Batbydraco macrolepis - -
32 | Bathydraconidae | Batbydraco marri - -
33 | Bathydraconidae | Batbydraco scotide - -
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34 | Bathydraconidae | Bathydraconidae - Dragonfish -
35 | Bathydraconidae | Cygnodraco mawsoni - -
36 | Bathydraconidae | Gerlachea australis - -
37 | Bathydraconidae | Gymnodraco acuticeps Antarctic dragonfish A 2= oF )
38 | Bathydraconidae | Gymnodraco victori Antarctic dragonfish Al = E)
39 | Bathydraconidae | Parachaenibtbys georgianus - -
40 | Bathydraconidae | Parachaenichthys charcoti Antarctic dragonfish S e
41 | Bathydraconidae | Prionodraco evansii - -
42 | Bathydraconidae | Psilodraco breviceps - -
43 | Bathydraconidae | Racovitzia glacialis - -
44 | Bathydraconidae | Vomeridens infuscipinnis - -
45 | Bovichtidae Bovichtus angustifrons - -
46 | Bovichtidae Bovichtus argentinus - -
47 | Bovichtidae Bovichtus chilensis - -
48 | Bovichtidae Bovichtus diacanthus - -
49 | Bovichtidae Bovichtus elongatus - -
50 | Bovichtidae Bovichtus oculus - -
51 | Bovichtidae Bovichtus psychrolutes - -
52 | Bovichtidae Bovichtus variegatus - -
53 | Bovichtidae Bovichtus veneris - -
54 | Bovichtidae Cottoperca gobio - -
55 | Bovichtidae Pseudapbritis urvillii - -
56 | Centrolophidae Icichthys australis Southern driftfish -
57 | Channichthyidae | Chaenocephalus aceratus Blackfin icefish A oo
58 | Channichthyidae | Chaenodraco rastrospinosus Ocellated icefish 54
59 | Channichthyidae | Chaenodraco wilsoni Spiny icefish A o
60 | Channichthyidae | Champsocephalus €s0X - -
61 | Channichthyidae | Champsocephalus gunnari Mackerel icefish w2 E Yo
62 | Channichthyidae | Channicbtbys rbinoceratus = -
63 | Channichthyidae | Chionobathyscus dewitti Dewitt’s icefish -
64 | Channichthyidae | Chionodraco hamatus - -
65 | Channichthyidae | Chionodraco myersi - -
66 | Channichthyidae | Chionodraco rastrospinosus - -
AA=HH Yo, e
67 | Channichthyidae | Cryodraco antarcticus Long-fingered Icefish 1o
68 | Channichthyidae | Dacodraco bunteri = -
69 | Channichthyidae | Neopagetopis ionah Crocodile icefish I agdHo
70 | Channichthyidae | Pagetopsis macropterus Stripe icefish =749
71 | Channichthyidae | Pagetopsis maculatus - -
72 | Channichthyidae | Pseudochaenichthys | georgianus South Georgia icefish A}-g-22Z 2] o} /) o]
73 | Chimaeridae Hydrolagus spp Ratfishes nei 2740]
74 | Harpagiferidae Harpagifer antarcticus - -
75 | Harpagiferidae Harpagifer bispinus - -
76 | Harpagiferidae Harpagifer georgianus - -
77 | Harpagiferidae Harpagifer kerguelensis - -
78 | Harpagiferidae Harpagifer palliolatus - -
79 | Harpagiferidae Harpagifer spinosus - -
80 | Lamnidae Lamna nasus Porbeagle shark n] e}zl Aol
81 | Macrouridae Macrourus caml CAML grenadier Srgdrdd T
82 | Macrouridae Macrourus holotrachys Bigeye grenadier Sredrdd T
83 | Macrouridae Macrourus whitsoni Whitson’s grenadier Sredrdd T
84 | Moridae Antimora rostrata Blue antimora FEFHAEUT
85 | Moridae Lepidion spp Giant morid cod s
Muraenolepidida . .
86 . Muraenolepis microps Smalleye moray cod -
87 | Myctophidae Electrona carlsbergi Lanternfish sG] S X
88 | Myctophidae Gymnoscopelus nicholsi Lanternfish S EF AN 5
89 | Nototheniidae Aethotaxis mitopteryx - -
90 | Nototheniidae Cryothenia peninsulae - -
91 | Nototheniidae Dissostichus eleginoides - -
92 | Nototheniidae Dissostichus eleginoids - -
93 | Nototheniidae Dissostichus mawsoni Antarctic toothfish ol w31 7]
94 | Nototheniidae Eleginops maclovinus - -
95 | Nototheniidae G.angustifrons sandwichensis - -
96 | Nototheniidae Gobionototben acuta - -
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97 | Nototheniidae Gobionototben gibberifrons - -

98 | Nototheniidae Gobionototben marionensis - -

99 | Nototheniidae Gobionotothen acuta - -
100 | Nototheniidae Gobionotothen angustifrons - -
101 | Nototheniidae Gobionotothen gibberifrons - -
102 | Nototheniidae Gobionotothen marionensis - -
103 | Nototheniidae Gvozdarus svetovidovi - -
104 | Nototheniidae Indonotothenia cyanobrancha - -
105 | Nototheniidae L.squamifrons macrophthalma - -
106 | Nototheniidae L.squamifrons squamifrons - -
107 | Nototheniidae Lepidonotohen kempi - -
108 | Nototheniidae Lepidonotohen mizops - -
109 | Nototheniidae Lepidonotohen nudifrons - -
110 | Nototheniidae Lepidonotohen squmifrons - -
111 | Nototheniidae Lepidonotothen kempi - -
112 | Nototheniidae Lepidonotothen squamifrons - -
113 | Nototheniidae Lindbergichthys mizops - -
114 | Nototheniidae Lindbergichthys nudifrons - -
115 | Nototheniidae Notothenia angustata - -
116 | Nototheniidae Notothenia coriiceps Black rockcod AR LA
117 | Nototheniidae Notothenia coriiceps neglecta - -
118 | Nototheniidae Notothenia cyanobrancha - -
119 | Nototheniidae Notothenia gibberifrons Humped rockcod T4
120 | Nototheniidae Notothenia larseni - -
121 | Nototheniidae Notothenia loesha - -
122 | Nototheniidae Notothenia microlepidota - -
123 | Nototheniidae Nototheniops larseni Painted rockcod FH A
124 | Nototheniidae Nototheniops neglacta - -
125 | Nototheniidae Nototheniops nudifrons Yellowfin rockcod TP A = v
126 | Nototheniidae Nototheniops nybelini - -
127 | Nototheniidae Nototheniops rossii - -
128 | Nototheniidae Nototheniops tchizh - -
129 | Nototheniidae Pagothenia borchgrevinki - -
130 | Nototheniidae Pagothenia brachysoma - -
131 | Nototheniidae Pagothenia phocae - -
132 | Nototheniidae Paranotohenia magellanica = -
133 | Nototheniidae Paranotothenia brevicauda - -
134 | Nototheniidae Paranotothenia dewitti . -
135 | Nototheniidae Paranotothenia Sp. - -
136 | Nototheniidae Patagonotothen brevicauda - -
137 | Nototheniidae Patagonotothen canina - -
138 | Nototheniidae Patagonotothen elegans - -
139 | Nototheniidae Patagonotothen guentheri - -
140 | Nototheniidae Patagonotothen jordani - -
141 | Nototheniidae Patagonotothen longipes - -
142 | Nototheniidae Patagonotothen ramsayi - -
143 | Nototheniidae Patagonotothen sima - -
144 | Nototheniidae Patagonotothen squamiceps - -
145 | Nototheniidae Patagonotothen tessellata - -
146 | Nototheniidae Patagonotothen wiltoni - -
147 | Nototheniidae Pataonotothen cornucola - -
148 | Nototheniidae Pataonotothen longipes - -
149 | Nototheniidae Pataonotothen ramsayi - -
150 | Nototheniidae Pataonotothen tessellata - -
151 | Nototheniidae Pleuragramma antarcticum Antarctic silverfish 29X
152 | Nototheniidae Pseudotrematomus bernacchii - -
153 | Nototheniidae Pseudotrematomus eulepidotus - -
154 | Nototheniidae Pseudotrematomus hansoni - -
155 | Nototheniidae Pseudotrematomus lepidorhinus - -
156 | Nototheniidae Pseudotrematomus loennbergii - -
157 | Nototheniidae Pseudotrematomus nicolai - -
158 | Nototheniidae Pseudotrematomus pennellii - -
159 | Nototheniidae Pseudotrematomus scotti - -
160 | Nototheniidae Pseudotrematomus tokarevi - -
161 | Nototheniidae Trematomus bansoni - -
162 | Nototheniidae Trematomus bernacchii - -
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163 | Nototheniidae Trematomus eulepidotus Antarctic rockcod Gk

164 | Nototheniidae Trematomus hansoni - -

165 | Nototheniidae Trematomus lepidorhinus Slender scalyhead = A

166 | Nototheniidae Trematomus loennbergii - -

167 | Nototheniidae Trematomus newnesi - -

168 | Nototheniidae Trematomus nicolai - -

169 | Nototheniidae Trematomus pennellii - -

170 | Nototheniidae Trematomus vicarius - -

171 | Nototheniidae Trematonus loennbergii - -

172 | Oneirodldae Oneirodes notius - -

173 | Paralepididae Magnisudis prionosa Southern barracudina r=o) k71 %]

174 | Paralepididae Notolepis coatsi Antarctic jonasfish =z U0 X

Pleuragrammina .

175 . Pleuragramma antarcticum - -

176 | Rajidae Raja georgiana Antarctic starry skate -

177 | Squalidae Etmopterus lucifer Blackbelly lanternshark S

178 | Squalidae Somniosus microcephalus Greenland shark T W= o]
179 Synaphobranchid Histiobranchus bathybius Deep-water arrowtooth A8 Aol

ae eel

180 | Stichaeidae anisarchus medius Stout eelblenny

181 | Gadidae Arctogadus glacialis Arctic cod

182 | Cottidae Artediellus atlanticus Atlantic hookear sculpin

183 | Gadidae Boreogadus saida Polar cod

184 | Liparidae Careproctus reinhardti Sea tadpole

185 | Psychrolutidae Cottunculus microps Polar sculpin

186 | Liparidae Liparis fabricii Gelatinous seasnail

187 | Zoarcidae Lycodes adolfi Adolf’s eelpout

188 | Zoarcidae Lycodes polaris Canadian eelpout

189 | Zoarcidae Lycodes saggittarius Archer eelpout

190 | Zoarcidae Lycodes seminudus Longear eelpout
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Genus(%),
FEH,
R
A2 2]

DESC=( “Anotopterus “ or “Artedidraco “ or “Dolloidraco “ or “Histiodraco “ or

“Pogonopbryne “ or “Pogonophryne “ or “Akarotaxis “ or “Batbydraco “ or

“Bathydraconidae “ or “Cygnodraco “ or “Gerlachea “ or “Gymnodraco “ or

“Parachaenibtbys “ or “Parachaenichthys “ or “Prionodraco “ or “Psilodraco “ or

“Racovitzia “  or “Vomeridens “  or “Bovichtus “  or “Cottoperca “ or

“Pseudapbritis “ or  “Icichthys “ or “Chaenocephalus “ or “Chaenodraco “ or

“Champsocephalus “ or “Channicbtbys “ or “Chionobathyscus “ or “Chionodraco “

or “Cryodraco “ or “Dacodraco “ or “Neopagetopis “ or “Pagetopsis “ or

“

“Pseudochaenichthys “ or  “Hydrolagus “ or  “Harpagifer or “Lamna “ or

“Macrourus “ or “Antimora “ or “Lepidion “ or “Muraenolepis “ or “Electrona “

or “Gymnoscopelus “ or “Aethotaxis “ or “Cryothenia “ or “Dissostichus “ or
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“Eleginops “ or “G.angustifrons “ or “Gobionototben “ or “Gobionotothen “ or
“Gvozdarus “ or “Indonotothenia “ or “L.squamifrons “ or “Lepidonotohen “ or
“Lepidonotothen “ or “Lindbergichthys “ or “Notothenia “ or “Nototheniops “ or
“Pagothenia “ or “Paranotohenia “ or “Paranotothenia “ or “Patagonotothen “ or

“

“Pataonotothen “ or “Pleuragramma “ or “Pseudotrematomus “ or “Trematomus “

or “Trematonus “ or “Oneirodes “ or “Magnisudis “ or “Notolepis “ or “Raja “

or “Etmopterus “ or “Somniosus “ or “Histiobranchus “ or “anisarchus “ or

“Arctogadus “ or  “Artediellus “ or  “Boreogadus “ or  “Careproctus “ or
“Cottunculus “ or “Liparis “ or “Lycodes “ or *“Southern ocean daggerfish” or
“Barbeled plunderfish” or ” Dragonfish “ or “Antarctic dragonfish” or ” Antarctic
dragonfish “ or “Antarctic dragonfish” or ” Southern driftfish “ or “Blackfin
icefish” or ” Ocellated icefish “ or “Spiny icefish” or ” Mackerel icefish “ or
“Dewitt’s icefish” or ” Longfingered Icefish “ or “Crocodile icefish” or ” Stripe
icefish “ or “South Georgia icefish” or ” Ratfishes nei “ or “Porbeagle shark” or
” CAML grenadier “ or “Bigeye grenadier” or ” Whitson’s grenadier “ or “Blue
antimora” or ” Giant morid cod “ or “Smalleye moray cod” or ” Lanternfish “ or
” Antarctic toothfish “ or “Black rockcod” or ” Humped rockcod “ or “Painted
rockcod” or ” Yellowfin rockcod “ or  “Antarctic silverfish” or ” Antarctic

rockcod “ or “Slender scalyhead” or ” Southern barracudina “ or “Antarctic

jonasfish” or ” Antarctic starry skate “ or “Blackbelly lanternshark”  or
” Greenland shark “ or “Deepwater arrowtooth eel” or ” Stout eelblenny “ or
“Arctic cod” or ” Atlantic hookear sculpin “ or “Polar cod” or ” Sea tadpole “
or “Polar sculpin® or ” Gelatinous seasnail “ or “Adolf’s eelpout” or * Canadian
eelpout “ or “Archer eelpout” or ” Longear eelpout “ or @=Zro|w7m x| or AlRd
SGEH or MRS EEH or FHAESEH or A= Eo] or HFHW or 7MY
o] or W28l or A= o] or oEZIEY] or AZ2ATA] or &
o] or Abp-2zA oo} or &40 or H|GAAo or ExEHrdEAdT o
o7 or AIAHLEF or FFLFAR A or FSILFAR A or &

or AALA] or ELA or FHYA or =HA=HE|LH] or E52UX or E3YA| or

e
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A7t | AFolEe, FEP, mas, colgds, Frgol, HUA, T, 59, v} F
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DESC=((Atlantic or “North Atlantic” or “Atlantic ocean” or “north Arctic
ocean” or “south Atlantic ocean” or “north Pacific ocean” or “south Pacific
Zxlejg |oOcean” or =% or FAY or =T or H=* or FA|* or WM F or “polar” or
A2 “arctic” or “North pole” or “antarctic” or “South Pole” or “Greenland” or
J™=E= or “Deep sea” or 413 or “Southern ocean” or “Cold adaptation” or

ed* or A2* or ¥4Ad*) N3 (o] F OR =117] OR 44 OR “FISH” )

gk o= dE 4 PCT A
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351 746 1199 199 385 2,880
GE> FA P ES S8 83 Ve AN
DESC=((Atlantic or “North Atlantic” or “Atlantic ocean” or “north
Arctic ocean” or “south Atlantic ocean” or “north Pacific ocean” or
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A< or “polar” or “arctic” or “North pole” or “antarctic” or
=] HFWE(G]FS | “South Pole” or “Greenland” or ZHHZ= or “Deep sea” or A3l or
Agzél_j}?‘_‘; fﬂ:‘%ﬁq];%) “Southern ocean” or “Cold adaptation” or %Fe8* or A<* or W5A*)
242 N/3 (W& or %A E or “marine” or “life” or “organism” or
“living” or “Biology” or “Krill” or Z¥ or ZE2M-% or F=A$ or
“Marine organism” or “Whale” or 3@ or “Invertebrate” or
F2F%E or “Microorganism” or wAE or  “Species” or “Fauna”
or &)
= m) = dE Y PCT A
AT
1,233 3,452 2,629 812 1,617 9,743

i)
i
il
oo Iy
s
QL
2
S
i
N
X
=2
Jo
>
>
(&
Jo
]:o[r
rr
Sl
o
A
)
o
52
o
&=
o

(Atlantic, North Atlantic, Atlantic ocean, north Arctic ocean, south Atlantic ocean,

HMA71 = | Pacific, Pacific Ocean, north Pacific ocean, south Pacific ocean, arctic, antarctic, =3},

SAY, &=, 55, 54, A, BB, polar fish, deep sea fish, fish, &, =37
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1988 19 NORSK HYDRO A/S¢] &9t Feed additive and feed containing such
additive”7]| &2 5= char AFE o|&3% oF Al H7IA 7|€Z2 AHIIS. =
1998 w]=2o] UNIVERSITY OF CALIFORNIA € o|¥ @A S i85l A v F
o =7 IyE NAAZI= WHE, 2008 d  YEe]  NATIONAL  UNIVERSITY
CORPORATION TOKYO UNIVERSITY OF MARINE SCIENCE AND TECHNOLOGY =%
H Aoz FAFHAL. = JIFeEE 20149 sy sdo] Ayua 3

Vlees =9 AoE Y

1918 &, &, PCTA 24 118 Sd& sden, 19959 #3 231, 48 23,
PCT 21 % 6x10=% 714 Be =98 Holl As ALE FlHY, ofd d7 /i

GE> HA FA o[ 53] gE

Nilll E9Hs "3 =7} Edd=
1 EP1988311131 Feed additive and feed containing such additive EP 1988
COMPOSITION TO IMPROVE SURVIVAL OF  BIOLOGICAL
2 EP1991904854 EP 1991
MATERIALS
3 JPH03-505533A S AFEREH @y 2 AAR dr]o|dAY Tl Jp 1991
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COMPOSITION TO IMPROVE SURVIVAL OF  BIOLOGICAL

4 WO1991US000351 WO 1991
MATERIALS
ANTIFREEZE GLYCOPEPTIDE COMPOSITIONS TO

5 W01992US000452 WO 1992
PROTECT CELLS AND TISSUES DURING FREEZING
Interaction of thermal hysteresis proteins with cells and cell

6 US08/004919 . . us 1993
membranes and associated applications
STABILIZATION OF BLOOD PLATELETS AGAINST LOW

7 EP1995944344 EP 1995
TEMPERATURE ACTIVATION
PREVENTION OF LEAKAGE DURING THERMOTROPIC

8 EP1995944345 PHASE TRANSITION IN LIPOSOMES AND BIOLOGICAL EP 1995
CELLS

T& 9D NE NZo AG7A AHold Qoji el FEe

9 | PHOS-521050A | - U A Sitrld el Reidde = P 1995
WA
STABILIZATION OF BLOOD PLATELETS AGAINST LOW
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TEMPERATURE ACTIVATION
PREVENTION OF LEAKAGE DURING THERMOTROPIC

11 WO01995Us016520 | PHASE TRANSITION IN LIPOSOMES AND BIOLOGICAL WO 1995
CELLS
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Tissue destruction in cryosurgery by use of thermal

13 US08/625074 ) Us 1996
hysteresis
Prevention of leakage and phase separation during

14 US08/768148 thermotropic phase transition in liposomes and biological us 1996
cells
Tissue destruction in cryosurgery by use of thermal

15 US08/625074 ) us 1996
hysteresis
IMPROVED TISSUE DESTRUCTION IN CRYOSURGERY BY

16 WO1997US005028 WO 1997
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g o Gl A S Agsle] A e Fo 22 g ENA

19 | KR19980707754A A SR S KR 1998
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ISOLATION OF NOVEL HEMAPOIETIC GENES BY

20 W0O2000US020746 WO 2000
REPRESENTATIONAL DIFFERENCE ANALYSIS
Composition for the cosmetic treatment of  age-related

21 US10/577976 ) Us 2004
dermatological symptoms
Cosmetic or dermatological preparations having a content of

22 US11/071259 i ) . ) i i [S8) 2005
anti-freezing proteins and/or anti-freezing glycoproteins
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1 ) , ) Polar Biology
other fishes in McMurdo Sound, Antarctica
5 Vertebral variation in notothemold. fishes from McMurdo Sound, Polar Biology
Antarctica
3 Bathymetric distributions of notothenioid fishes Polar Biology
Fishes of the genus Artedidraco (Pisces, Artedidraconidae) from
4 the Ross Sea, Antarctica, with the description of a new species Antarctic Science
and a colour morph
5 Anatomy and histology of the brain and sense organs of the Journal Of Morphology
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antarctic plunderfish dolloidraco longedorsalis (perciformes:
notothenioidei: artedidraconidae), with comments on the brain
morphology of other artedidraconids and closely related

harpagiferids

Brain and sense organ anatomy and histology in hemoglobinless

6 o . o , , Journal Of Morphology
Antarctic icefishes (Perciformes: Notothenioidei: Channichthyidae)
Diversification of brain and sense organ morphology in antarctic
7 ) . L i Journal Of Morphology
dragonfishes (Perciformes: Notothenioidei: Bathydraconidae)
Fishes of the genus Artedidraco (Pisces, Artedidraconidae) from
8 the Ross Sea, Antarctic, with the description of a new species Antarctic Science
and a colour morph
Archive Of Fishery And
9 An updated species list for notothenioid fish (Perciformes; Marine Research : Archiv
Notothenioidei), with comments on Antarctic species Fiir Fischerei- Und
Meeresforschung
Morphology of the brain and sense organs in the snailfish
10 Paraliparis devriesi: Neural convergence and sensory Journal Of Morphology
compensation on the Antarctic shelf
Fishes on the Antarctic continental shelf: evolution of a marine ) .
11 , Journal Of Fish Biology
species flock?
1 Renal corpuscle development in boreal fishes with and without Fish Physiology And
antifreezes. Biochemistry
Anatomy and histology of the brain and sense organs of the
13 Antarctic eel cod Muraenolepis microps (Gadiformes; Journal Of Morphology
Muraenolepididae)
Renal conservation of antifreeze peptide in Antarctic eelpout,
14 m— . Nature
Rhigophila dearborni.
Morphology of the digestive system of Antarctic nototheniid fishes ,
15 . Polar Biology
Received: 24 November 1995/Accepted: 27 January 1996
Diversification of Brain Morphology in Antarctic Notothenioid
16 . . o ) ) ) Journal Of Morphology
Fishes: Basic Descriptions and Ecological Considerations
Diversification of Brain Morphology in Antarctic Notothenioid
17 . . o ) ) ) Journal Of Morphology
Fishes: Basic Descriptions and Ecological Considerations
18 Renal glomerular evolution in Antarctic notothenioid fishes Journal Of Fish Biology
19 Evolution and Diversification of Antarctic Notothenioid Fishes American Zoologist
20 Ocular morphology in antarctic notothenioid fishes Journal Of Morphology
Antarctic notothenioid fishes as subjects for research in . )
21 ) i Antarctic Science
evolutionary biology
Antarctic notothenioid fishes as subjects for research in . ,
22 ) i Antarctic Science
evolutionary biology
Brain and sense organ anatomy and histology of the Falkland
Islands mullet, Eleginops maclovinus (Eleginopidae), the sister
23 , L , Journal Of Morphology
group of the Antarctic notothenioid fishes (Perciformes:
Notothenioidei)
. . Comparative Biochemistry
Lipid storage systems and the biology of two neutrally buoyant ,
24 . S And Physiology. B,
Antarctic notothenioid fishes . _ )
Comparative Biochemistry
25 Divergence in skeletal mass and bone morphology in antarctic Journal Of Morphology
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Divergence in skeletal mass and bone morphology in antarctic

26 . . Journal Of Morphology
notothenioid fishes
. o o Comparative Biochemistry
Phyletic devergence and specialization for pelagic life in the )
27 . o , And Physiology. Part A,
Antarctic nototheniid fish Pleuragramma antarcticum ,
Physiology
Ultrastructure of the lipid sac wall in the Antarctic notothenioid ,
28 ) . Polar Biology
fish Pleuragramma antarcticum
Adaptations for cryopelagic life in the antarctic notothenioid fish ,
29 . o Polar Biology
Pagothenia borchgrevinki
Biology and phenotypic plasticity of the Antarctic nototheniid fish _ ,
30 . Antarctic Science
Trematomus newnesi in McMurdo Sound
Biology and phenotypic plasticity of the Antarctic nototheniid fish . ,
31 . Antarctic Science
Trematomus newnesi in McMurdo Sound
Brain and sense organ anatomy and histology of two species of
32 phyletically basal non-Antarctic thornfishes of the Antarctic Journal Of Morphology
suborder Notothenioidei (Perciformes: Bovichtidae)
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Photographic survey of benthos provides insights into the
36 Antarctic fish fauna from the Marguerite Bay slope and the Antarctic Science
Amundsen Sea
o A Comparison of Adaptive Radiations of Antarctic Fish with those | Fishes Of Antarctica: A
of NonAntarctic Fish Biological Overview
38 Buoyancy adaptations in a swim-bladderless Antarctic fish Journal Of Morphology
29 Evolution of the Antarctic fish fauna with emphasis on the Geological Society Special
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Cosmetic or dermatological preparations  having a
2 US11/071259 content of anti-freezing proteins and/or anti-freezing BEIERSDORF AG
glycoproteins
COSMETIC OR DERMATOLOGICAL PREPARATIONS
3 WO2002EP010044 | HAVING A CONTENT OF ANTI-FREEZING PROTEINS BEIERSDORF AG
AND/OR ANTI-FREEZING GLYCOPROTEINS
SURFACES WITH IMMOBILIZED ENZYMES AND | AIRBUS OPERATIONS
4 EP2009742382
ANTI-ICING PROTEINS LIMITED
5 KR20160130644A | A o F 2o A3 34 feol= e A=
ANTIFREEZE  GLYCOPEPTIDE COMPOSITIONS TO UNIVERSITY OF
6 W01992US000452
PROTECT CELLS AND TISSUES DURING FREEZING CALIFORNIA
COMPOSITION ~ TO  IMPROVE  SURVIVAL  OF UNIVERSITY OF
7 EP1991904854
BIOLOGICAL MATERIALS CALIFORNIA
Tissue destruction in cryosurgery by use of thermal UNIVERSITY OF
8 US08/625074 i
hysteresis CALIFORNIA
Prevention of leakage and phase separation during
. i . . UNIVERSITY OF
9 US08/768148 thermotropic phase transition in liposomes and
L CALIFORNIA
biological cells
IMPROVED TISSUE DESTRUCTION IN CRYOSURGERY UNIVERSITY OF
10 W01997US005028
BY USE OF THERMAL HYSTERESIS PROTEINS CALIFORNIA
STABILIZATION OF BLOOD PLATELETS AGAINST UNIVERSITY OF
11 W01995US016519
LOW TEMPERATURE ACTIVATION CALIFORNIA
Interaction of thermal hysteresis proteins with cells UNIVERSITY OF
12 US08/004919 . .
and cell membranes and associated applications CALIFORNIA
PREVENTION OF LEAKAGE DURING THERMOTROPIC
UNIVERSITY OF
13 WO01995US016520 | PHASE TRANSITION IN LIPOSOMES AND BIOLOGICAL
CALIFORNIA
CELLS
COMPOSITION ~ TO  IMPROVE  SURVIVAL  OF UNIVERSITY OF
14 W01991US000351
BIOLOGICAL MATERIALS CALIFORNIA
ISOLATION OF NOVEL HEMAPOIETIC GENES BY NORTHEASTERN
15 W0O2000US020746
REPRESENTATIONAL DIFFERENCE ANALYSIS UNIVERSITY
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No. 2
Cosmetic or dermatological preparations having a
1 = . . . = - _ US11/071259
dirg o] A content of anti—freezing proteins and/or TE(E9)Hs (20 5)
. . . =¢ R/
anti—freezing glycoproteins =
=99l BEIERSDORF AG =44 2005.03.04
A A}
R - = -
(FEiaddd)
e 53 EP1539206A1, US2006008440A1, W0O2004022081A1
HE=d
A cosmetic or dermatological preparation that
74 QA comprises one or more anti—freezing proteins _
and/or anti—freezing glycoproteins.
et 1. A cosmetic or dermatological preparation comprising one or more proteins which are
(5493) selected from anti—freezing proteins and anti—freezing glycoproteins.
wolffish, pseudopluronectes
americanus, myoxocephalus scorpius,
myoxocephalus aenaeus,
myoxocephalus scorpiodes,
hemitripterus americanus, osmerus
eaun ant%—freez%ng proteins, ' QA ol 5 mordax, clupea ha#engus harvenguvs,
anti—freezing glycoproteins macrozoarces americanus, rhigophila
dearbomi, lycodes polaris, anarhichas
lupus, myoxocephalus
octodecimspinosis, trematomas
borgrevinki, dissostichus mawsoni,
boreogadus saida and gadus morhua.
ast FEARNAS o83 FPFOR AF 4F, ALPH, =BT 5 AR E4 BA
= 2]
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COSMETIC OR DERMATOLOGICAL
PREPARATIONS HAVING A CONTENT OF
ANTI-FREEZING PROTEINS AND/OR
ANTI-FREEZING GLYCOPROTEINS

WO2002EP010044
(F9WD)

o,

BEIERSDORF AG

2002.09.07

EP1539206A1, US2006008440A1,
W02004022081A1

EP1539206A1, US2006008440A1, W0O2004022081A1

and/or anti—freezing glycoproteins .

251

2

Cosmetic or dermatological preparations having a

content of one or several anti—freezing proteins

(

i
=l
ot

o

~~
It
¥
ot
N—

coproteinen".

1. Kosmetische oder dermatologische Zubereitungen mit einem Gehalt an einem oder

mehreren ?Anti—freezing Proteinen" und/oder einem oder mehreren ?Anti—freezing Gly—

anti—freezing proteins,

anti—freezing glycoproteins

Trematomas borgreyinki,
Dissostichus mawsoni, Boreogadus

saida, Gadus morhua synthetisierten
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No. 4
T SURFACES WITH IMMOBILIZED ENZYMES AND | _ _ — EP02276836B1
et es ANTI-ICING PROTEINS e eI (52W3)
%99 AIRBUS OPERATIONS LIMITED =99 2009.04.28

A GH

(A rse/dd)

CA2720469A1, CN102016020A, EP2276836A1, EP2276836B1, GB0808350D0,

Wz 53
s JP2011523356A, RU2010140210A, US2011039066A1, W0O2009136186A1
HE=d
The present invention is directed to an object
having an aero—or hydrodynamically active
surface, wherein one or more biocatalytic and/or
anti—icing proteins are immobilized on its surface. E—
7% 87 , R , IS A1
The present invention is further directed a method [ ] airfoil of an sircraft
of providing a self—cleaning and/or anti—freeze Fig.1
coating to an aero—or hydrodynamically active
surface of an object.
An object having an aero— or hydrodynamically active surface, wherein one or more
enzymes are immobilized on said surface by means of a cross—linker containing a spacer,
-t and are coating said surface at least partially,characterised in that: one or more
(5493) anti—icing proteins are also immobilized on said surface by means of a cross—linker
containing a spacer, and are coating said surface at least partially; andthe aero— or
hydrodynamically active surface is the surface of a wing of an aircraft.
Pagothenia borchgrevinki, Eleginus
8334 anti—freezing proteins g o F gracilis, Pseudopleuronectes
americanus
w3 Mjas)e] GEATNAL o] g7 TRAE A4
) 31 Skl
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ANTIFREEZE GLYCOPEPTIDE COMPOSITIONS
TO PROTECT CELLS AND TISSUES DURING
FREEZING

W01992U5000452

UNIVERSITY OF CALIFORNIA =94 1992.01.17

(A Trsedd)

AT165208T, AU1567092A, AU659795B2, AU7335491A, CA2074162A1, CA2074162C,
DE69129294D1, DE69129294T2, DKO0511317T3, EP0511317A1, EP0511317A4, EP0511317B1,
JPH05503706A, JPH089521B2, US5358931A, W09110361A1, WO9212722A1

CA2076380A1,
ES2117640T3,

71=8A

The present invention relates to aqueous compositions of =™

=1

substances, such as organic molecules, which are useful to
protect and preserve viable plant or animal cell membrane and
tissue exposed to hypothermal and hyperthermal temperatures or
nonphysiological chemical conditions, and to modify the freezing
process of liquids in biological plant or animal cells or tissue.
More specifically, the present invention relates to the use of
antifreeze polypeptide or antifreeze glycopeptide which is
derived, for example, from the fluid or serum of Artic and
Antarctic fish. Preferred antifreeze compounds are related to
those polypeptides having multiple alanine—alanine—threonine— or
alanine—alanine—alanine— segments. In some embodiments, a M
pendant sugar group is covalently attached to each threonine

moiety. An aqueous solution of the peptide or glycopeptide is

contacted with cells ova, sperm, oocytes, embryos, tissue, an
organ, or a whole living plant or animal. The cells, tissue, organ 1y
or plant or animal is then carefully cooled and/or frozen at 0 i?C FIGURE 1A
or below (in some cases to —196 i?C or to 4 K) and held at
the low freezing (or vitrification) temperatures. The ice forms,
if at all primarily along the c—axis with the result that cell
membranes are not disrupted and the cells are not dehydrated.
The cells, tissue, whole plant or organ or animal are carefully

thawed, and all are found to be viable. The preserved organs are

particularly useful transplant organs for a human being.

~~

o
o
ook ook

WE CLAIM : 1. A composition useful in the protection and preservation of viable cells

and cell membranes of an animal independently subjected to (i) hypothermal

temperature conditions from the physiological temperature to about 0°C, (ii) vitrification
temperature conditions from about 0°C to about —190°C, (iii) freezing temperatures from
—0.5°C and 4K,

physiological temperature up to about 10°C above the physiological temperature, or (v)

between about (iv) hyperthermal temperature conditions from the

nonphysiological chemical conditions, or (vi) or combinations thereof which composition

comprises: one or more thermal hysteresis proteins; and a biologically compatible

aqueous preservation solution.

Arctic winter flounder (Type I), sea

antifreeze polypeptide raven or smelt (Type II) Antarctic

eel pout (Type III)

e MER, G, AR ol AE, 713 AAE Ao BETFS, A A f-8-35H




No. 7
g o] W3 COMPOSITION TO IMPROVE SURVIVAL OF ce(za)mE EP005113}7B1
BIOLOGICAL MATERIALS (eE5H%)
=49l UNIVERSITY OF CALIFORNIA =44 1991.01.17
S397sw BO ae -
(A g i)
AT165208T, AU1567092A, AU659795B2, AU7335491A, CA2074162A1, CA2074162C, CA2076380A1,
TJ—Hmﬂ E—a DE69129294D1, DE69129294T2, DK0511317T3, EP0511317A1, EP0511317A4, EP0511317B1, ES2117640T3,
JPH05503706A, JPH089521B2, US5358931A, W09110361A1, W09212722A1
HE=d
The present invention relates to aqueous compositions of
substances, such as organic molecules, which are useful
to protect and preserve viable plant or animal cell
membrane and tissue exposed to hypothermal and
hyperthermal temperatures or nonphysiological chemical
conditions, and to modify the freezing process of liquids
ETE in t?i(.)logical plant or %mimaIA cells or tissue. More I
specifically, the present invention relates to the use of
antifreeze polypeptide or antifreeze glycopeptide which is
derived, for example, from the fluid or serum of Arctic
and Antarctic fish. Preferred antifreeze compounds are FIGURE 1A (4
related to those polypeptides having multiple
alanine—alanine —threonine — or
alanine—alanine—alanine—segments.
A method for the protection and preservation of the viability of biological material
selected from mammalian cells, tissue or organs undergoing exposure to a
non—physiological temperature; said method comprising contacting said biological material
-3k with a biologically compatible solution of at least one thermal hysteresis protein before
(543 exposure to said non—physiological temperature, wherein said thermal hysteresis protein
is obtainable from Antarctic notothenoids, Channichthyidae, Bathydrconidae, Northern
ocean gadoids, Pleuroectinae such as righteye flounders, cottids, and Zoarcoidei (eel
pouts).
Antarctic notothenoids,
) ) Channichthyidae, Bathydrconidae,
8332 Zizgzzzi nylg;:;ﬁ:e Ak of 5 Northern ocean gadoids,
Pleuroectinae such as righteye
flounders, cottids, Zoarcoidei
=3 2rd =EFWI Qe Xf TFE AXE, 22 2 VHoRRYH RIdE
H] a1 2 2 A
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No. 8
_ Tissue destruction in cryosurgery by use of - _ US5654279
urm o] w3 . TE(EEHE o
thermal hysteresis (5=9)
=9l UNIVERSITY OF CALIFORNIA =94 1996.03.29
Ael g el
=59 7h5 B- o ‘ﬂ
(A g i) 2016.03.29
e =3 AU2551797A,  AU709249B2,  CA2248856A1, CN1214624A, EP0959781A1, IL125981A,  IL125981DO,
=7 JP2000507864A, KR20000005113A, US5654279A, W09736547A1
yxEd
Cell and tissue destruction by cryoablation 1is
enhanced by the perfusion of the cells with
thermal hysteresis proteins prior to the cryogenic
freezing. The effect of the proteins is to promote
the growth of spicular 1ice crystals in the
71«87 intracellular fluid which destroy the cell by _
piercing the cell membrane. This decreases the
incidence of cell preservation by freezing, thereby
permitting a more uniform and controllable
destruction  of  undesirable  tissue by  the
cryoablation technique.
1. A method for the therapeutic treatment of a living organism by destruction of
undesirable tissue containing living cells with aqueous intracellular fluid, comprising: (a)
e perfusing said tissue with a solution containing from about 1 mg/mL to about 50 mg/mL
(;%;) of a thermal hysteresis protein in a tissue—compatible solvent; and (b) selectively
TRe freezing said tissue thus perfused by a cryogenic probe inserted therein and maintained
therein for a sufficient period of time to mortally damage said cells by the formation of
spicular ice crystals inside said cells.
Antarctic notothenioids, northern
8334 anti—freezing proteins g o F ocean gadoids, righteye flounders,
cottids, eel pouts.
a¥ 2R =93 v X 5E AE, 24 9 VHoZRE HIHE
H] 3L A 240
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Prevention of leakage and phase separation during

dirg o] =] thermotropic phase transition in liposomes and TE(E9)Hs US5869092
biological cells
=99l UNIVERSITY OF CALIFORNIA =44 1996.12.17
A 2] AF Aguls
B3G5 T C RN ael
(A g i) 2015.01.05
e =3 AU4641696A, AU697926B2, CA2207905A1, CN1085076C, CN1216918A, EP0796088A1, EP0796088A4,
! JPH10511947A, US5869092A, W09620695A1
fr=d
Leakage from liposomes or biological cells and
structural damage, which occur upon cooling
000 T T T
through the thermotropic phase transition
temperature and upon storage at temperatures %] 1
below the phase transition temperature are
$00 4 LIPOSOMES + AFGP
. reduced or eliminated by incorporating thermal
7] 8.4 , . . i L]
hysteresis proteins in the Iliposome or cell &0 ‘ 1
LIPOSOMES OMLY
structure. Preferred thermal hysteresis proteins o] .
are antifreeze proteins and antifreeze glycoproteins
from polar fish species, and chromatographic R " . by A
fraction no. 8 of antifreeze glycoproteins has been TEMPERAFE (%)
found to be particularly effective.
1. A method for the treatment of liposomes containing biologically active substances in
S the interior of said liposomes to reduce leakage of said biologically active substances
(gai) during thermotropic phase transitions, said method comprising contacting said liposomes
H . . . .
TRe with a leakage—reducing amount of one or more thermal hysteresis proteins to a
sufficient degree to effect such reduction in leakage.
it o Antarctic notothenioids, northern
) antifreeze proteins, ) )
o . ] At o 7 ocean gadoids, righteye flounders,
antifreeze glycoproteins .
cottids, eel pouts
a3 2E =9I v X TE AME, 24 9 VHoZRE HIHE
H| 31 2] 27
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IMPROVED TISSUE DESTRUCTION IN . o
- - _ W01997US005028
wrge] g CRYOSURGERY BY USE OF THERMAL sHEDHE (EaMs)
=R
HYSTERESIS PROTEINS
=99l UNIVERSITY OF CALIFORNIA =44 1997.03.26
A Ak
3197V - e -
(A adad
e =3 AU2551797A,  AU709249B2,  CA2248856A1, CN1214624A, EP0959781A1, IL125981A,  IL125981DO,
! JP2000507864A, KR20000005113A, US5654279A, W09736547A1
fr=d
Cell and tissue destruction by cryoablation is
enhanced by the perfusion of the cells with
thermal hysteresis proteins prior to the cryogenic
freezing. The effect of the proteins is to promote
the growth of spicular ice crystals in the
74 QA intracellular fluid which destroy the cell by
piercing the cell membrane. This decreases the
incidence of cell preservation by freezing, thereby
permitting a more uniform and controllable
destruction  of  wundesirable tissue by the
cryoablation technique.
WE CLAIM: 1. A method for the therapeutic treatment of a living organism by
destruction of undesirable tissue containing living cells with aqueous intracellular fluid,
) comprising: (a) perfusing said tissue with a solution containing from about 1 mg/mL to
(ga;) about 50 mg/mL of a thermal hysteresis protein in a tissue—compatible solvent; and (b)
TR selectively freezing said tissue thus perfused by a cryogenic probe inserted therein and
maintained therein for a sufficient period of time to mortally damage said cells by the
formation of spicular ice crystals inside said cells.
Antarctic notothenioids, northern
8334 anti—freezing proteins g o] F ocean gadoids, righteye flounders,
cottids, eel pouts.
EE) 2ol wEW Qi EF BB AL 24 2L P02V wEdFE
H] a1 X g4
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No.
upeg o] w3 STABILIZATION OF BLOOD PLATELETS ce(za)mE WOl9jt;USOj6519
AGAINST LOW TEMPERATURE ACTIVATION (299 3)
=9l UNIVERSITY OF CALIFORNIA =94 1995.12.18
:ﬂ A}
589715 - o4 -
(A dA)
e =3 AU4641596A, AU696094B2, CA2207892A1, CN1220696A, EP0871706A1, EP0871706A4, JP2001513069A,
=7 7 WO09621001A1
yxEd
100
Spontaneous activation of platelets at the low . |
temperatures normally used for blood storage is m_! |
reduced or eliminated by treating the platelets L
with  thermal hysteresis proteins. Preferred £ ”“
. . . . 50 -
7% 8 A thermal hysteresis proteins are antifreeze proteins g w{
and antifreeze glycoproteins from polar fish =
species, and chromatographic fractions Nos. 2—6 zo:l
of antifreeze glycoproteins have been found to be “’{
particularly effective. v & 5 & 0
Temperaturs (°C)
1. A method for the treatment of blood platelets to reduce the incidence of spontaneous
-3k activation at temperatures below 20°C, said method comprising contacting said platelets
(543 with an activation—reducing amount of one or more thermal hysteresis proteins to
incorporate said thermal hysteresis proteins into said biological materials.
Antarctic notothenioids, northern
834 anti—freezing proteins A o) F ocean gadoids, righteye flounders,
cottids, eel pouts
w3} Arws FEAWNAT AEAA nEy
H] 31 2 84

,95,
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Interaction of thermal hysteresis proteins with

. - - - US5358931

cells and cell membranes and associated TE(EUHE .
. (TEHE)

applications

UNIVERSITY OF CALIFORNIA =44 1993.01.15

AT H s i

B+

(A 9sd7dY) 2011.10.25

AT165208T, AU1567092A, AU659795B2, AU7335491A, CA2074162A1, CA2074162C, CA2076380A1,
DE69129294D1, DE69129294T2, DKO0511317T3, EP0511317A1, EP0511317A4, EP0511317B1, ES2117640TS3,
JPH05503706A, JPH089521B2, US5358931A, W09110361A1, WO9212722A1

A newly discovered property of thermal hysteresis proteins is l:H

=1

=9

the interaction of these proteins with cell membranes and thus
with cells themselves, protecting cells and their membranes from
damage which they would otherwise suffer upon exposure to
non—physiological conditions such as temperature abnormalities,
including both hyperthermic, hypothermic and sub—freezing
temperatures. Improved rates of cell viability are observed over
a wide range of conditions which do not involve ice formation,
including temperatures above the freezing range as well as
temperatures below the freezing range but in vitrification
conditions. Heretofore the only known property of these proteins
was their ability to interact with ice crystals. In conditions in
which ice crystals are formed, it is further discovered that use
of the proteins with human cells at the concentrations in which
they naturally occur in the source organisms results in
aggravating the injury to the cells rather than reducing it, but
that the injury is lessened, and the survival rate improved, by
using low concentrations. The proteins thus offer benefits in the
preservation and improved viability of cell suspensions, tissues
and whole organs. The proteins are further discovered to have
the ability to block ion channels in mammalian cell membranes,
thereby providing a further utility in the treatment of disease

conditions.

(
(

)
i}

O
[0

—~
i}

it

1. A method for the protection and preservation of the viability of mammalian cells
undergoing exposure to a non—physiological temperature of up to about 40.degree. C.,
saild method comprising contacting said cells with a physiologically compatible liquid
solution comprising one or more proteins having the molecular structure of thermal

hysteresis proteins isolated and purified from a polar fish species.

Antarctic notothenioids, northern

anti—freezing proteins A o F ocean gadoids, righteye flounders,

cottids and eel pouts

2w wEUw 9

rir
5

G4 2 A¥E, 22 9 JBoRRE HIHE
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No. 13
PREVENTION OF LEAKAGE DURING . o
- - _ W01995US016520
wrge] g THERMOTROPIC PHASE TRANSITION IN sEELDHE (Eams)
=R
LIPOSOMES AND BIOLOGICAL CELLS
=99l UNIVERSITY OF CALIFORNIA =44 1995.12.18
A Ak
s59tET - fere -
(AgvtEga49)
e =3 AU4641696A, AU697926B2, CA2207905A1, CN1085076C, CN1216918A, EP0796088A1, EP0796088A4,
= 7 JPH10511947A, US5869092A, W09620695A1
EE=H
Leakage from liposomes or biological cells which
50 4
occurs upon cooling through the thermotropic
phase transition temperature is reduced or w0
eliminated by incorporating thermal hysteresis
. . . o 30
%8 proteins in the liposome c.)r cell .structure. §
Preferred thermal hysteresis proteins are ol
antifreeze proteins and antifreeze glycoproteins
from polar fish species, and chromatographic i
fraction no. 8 of antifreeze glycoproteins has been -
found to be particularly effective. 5 2 5 10 5 2 25
TEMPERATURE (°C)
1. A method for the treatment of biological materials that undergo a thermotropic phase
transition, said biological materials selected from the group consisting of biological cells,
S biological tissues, and liposomes containing biologically active substances in the interior
(gai) of said liposomes, to reduce leakage of substances from the interior of said biological
TR materials during thermotropic phase transitions, said method comprising contacting said
biological materials with a leakage—reducing amount of one or more thermal hysteresis
proteins to a sufficient degree to effect such reduction in leakage.
Antarctic notothenioids, northern
8334 anti—freezing proteins g o] F ocean gadoids, righteye flounders,
cottids and eel pouts
a7 25 &P e XH TE ME, 23 4 VB RHH HIEF
H) 1 A=A

,9’77




No. 14
ahg o] %) COMPOSITION TO IMPROVE SURVIVAL OF s2(zad)ms W01931US();00351
BIOLOGICAL MATERIALS (299 3)
=49l UNIVERSITY OF CALIFORNIA =494 1991.01.17
EERE]
53975 - - -
(A dA)
AT165208T, AU1567092A, AU659795B2, AU7335491A, CA2074162A1, CA2074162C, CA2076380A1,
A—I—Ht']ﬂ 5——5‘1 DE69129294D1, DE69129294T2, DKO0511317T3, EP0511317A1, EP0511317A4, EP0511317B1, ES2117640T3,
JPH05503706A, JPH089521B2, US5358931A, W09110361A1, W09212722A1
EEAS
The present invention relates to aqueous compositions of
substances, such as organic molecules, which are useful
to protect and preserve viable plant or animal cell
membrane and tissue exposed to hypothermal and
hyperthermal temperatures or nonphysiological chemical
conditions, and to modify the freezing process of liquids
. in biological plant or animal cells or tissue. More 1
7€ 87 L . )
specifically, the present invention relates to the use of
antifreeze polypeptide or antifreeze glycopeptide which is
derived, for example, from the fluid or serum of Arctic
and Antarctic fish. Preferred antifreeze compounds are FIGURE | A o
related to those polypeptides having multiple
alanine—alanine —threonine — or
alanine—alanine—alanine—segments.
WE CLAIM: 1. A composition useful in the protection and preservation of viable plant or
-3k animal cell membranes subjected to hypothermal or hyperthermal or nonphysiological
(543 chemical conditions, which composition comprises: at least one biologically compatible
substance and a biologically compatible aqueous solution.
832 antifreeze glycopeptide g o F Antarctic notothenioids
a3 & Axe Wz, AR ok M, 71T AAE ALdA BETHS
H| 2 2 2 A
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ISOLATION OF NOVEL HEMAPOIETIC GENES

- - _ WO02000US020746
wrge] g BY REPRESENTATIONAL DIFFERENCE sEELDHE (Eams)
=R
ANALYSIS
=99l NORTHEASTERN UNIVERSITY =44 2000.07.31
:ﬂ A}
55 oH
(A adad
g E3 WO00109387A1
yx=d
The invention encompasses a screening method for
discovering novel erythrocytic genes, by
PCR—based analysis of representational differences
between two species of Antarctic fish, a
red—blooded species and a  white—blooded,
hemoglobin— and erythrocyte—lacking species. The
74 QA invention also encompasses methods of using _
PCR—based representational difference analysis to
discover myelopoiesis and lymphopoiesis related
genes from icefish of the Channicthyidae family of
the Notothenioidei suborder. Also disclosed are
new clones containing putative genes involved in
erythropoiesis.
CLAIMS 1. A method of screening a red—blooded fish for erythropoesis—related genes,
S comprising using a subtractive hybridization technique to eliminate from analysis, cDNA
(;a;) clones derived from a hematopoietic organ of a red—blooded fish which hybridize with
e cDNA clones derived from a hematopoietic organ of a white—blooded fish of the suborder
Notothenioidei.
Antarctic fish, a red—blooded
} species and a white—blooded, o
L o857 ) g o 7 Antarctic fish
hemoglobin— and
erythrocyte—lacking species
w3} PCREZ #A]3te] A3 AWTF 4442 wasts] A% 2z gy
H] 32 2] 2 A

,99,




[ =4 A E 2Ag=E
A = s oA =42
1 KR20040066587A | AW WA & el gA 2 & A wAzH 72l
2 KR20050055451A | Al 34 =he 2o} i s Rl
3 KR20060001585A | A2WWA & Z2Atolg} & F2] WA =F e FA T
AYPFABL S A et us & 54 wAE |
4 KR20070111279A | © ° ° e e el TIAE ] e
T
Taszgde & AR 4984 994 A4,
5 KR20090055276A | 12 Zdsl= Azd WE 2 7 AR dssiy | damsdad T
R
sy AE dx2F LAHEF AFAA=E o] &3 } .
A s sta ety e g
6 KR20110107679A - hmeie An W 4 B0 8 w48y
FIoA BT 294 AF dEw eAdetEdol A o
7 KR20110107662A Tl ° e m sheef ot A ZAug st aatetdHn
&Cﬁ]_}\]/\
FA AYF FEES FHsle AYgd AdA =AE
8 KR20140128167A | Z215] A} o] Al
1:71_1 o]% @.%5—}_% 7]35_/\3 §]_7g_% e §’] ]’ ﬂ ];q ;%H
CHONDROGENIC  DIFFERENTIATION MEDIA  AND | INSTITUT NATIONAL DE
9 US14/001523 METHODS  FOR  INDUCING  CHONDROGENIC | LA SANTE ET DE IA
DIFFERENTIATION OF CELLS RECHERCHE MEDICALE
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No. 3

A2 g L2APelg} & FX| u A ZF{Antarcti 3 KR0772917B1
R ao.o]o ]’]ﬂ' =4 ]]‘IT{ Il.aI'ClC N o
microalgae Porosira genus for anti—freezing} (53H3%)
=4 Sk sl AT+ =44 2006.01.06
A3 A A=
39755 B— 3 AT
(A dA) 2026.01.06

e £33 | KR100772917B1, KR20070074024A

7]%&11 ‘ﬁ?_ﬁ(;lﬂg—x] %]—/\g% 7]_]]% EE/\}O]E} —é} U]/\‘ﬂi
ORI oGNS AUAE VAR o] &)
= XEAolgt & AR o] &l w3k
A o]t}
Rk sy ZAbolgl riwlE]FetEl (Porosira pseudodenticulata) (2EFHE: KCTC 10878BP) H+=
(593) 1 owjkoR e watsl= AWz g H7bA.
' ike ice—bidi SEzAfolgt & : =
o gy Antifreeze like ice—biding A A ZAlolg} 2 (Porosiragenus) =
molecules (IBMs) 2 W N2
2= AE, OHE, A salshad 2 AEEA Ame AW W
il kA2l
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APPATAL A Atz & 94
. i - . , e = ot KR0901686B1
v o] WX "] M| 2= { Antarctic microalgae Pyramimonas genus sHEDHS c2y )
oA
producing antifreezing molecules}
=< Eiac RS R =44 2007.11.02
:ﬂ X) :ﬂ o] o
e R R B- e ela
(AYRE JAA) 2027.11.02
Hdy =35 KR100901686B1, KR20090045454A
=
2= g e A g4s e ydr Ry
7~ 2 (Pyramimonas genus) <=A| WAHZF
BE o, B omAEFE AWMx 2de
7184 _
AL Evlste] AWlS WAshe 2SR
2 gl AYRAE AR AT S
e & Aol
-3} gl gpu| s At Z2k(Pyramimonas gelidicola; KCTC 11115BP) sl & sl A
(583) W28 A 7HAL
] ¥ 2] By~ <+ (Pyramimonas
834 antifreeze proteins A sk AE —12
genus) = A WA ZF
a} HE, HE, N2, wEeA L QB ARe) AW
) 31 2l
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No. 6
T AF 2 LAGE ol AFdAAE
o] g3 B-7I2® 2l A WH{A PRODUCING
- = - _ KR1349286B1
W o] WA METHOD OF B—CAROTENE USING A NOVEL SE(EYHS (22w
PSYCHROPHILIC CYANOBACTERIUM °T
OSCILLATORIA SEJONGENSIS}
=99l AE g g e =94 2011.10.20
:{ﬂ Al :{l_]_ O]%
S897tE BO =L =1l
(AP HrE o akd) 2031.10.20
g E3 KR101349286B1, KR20130043707A
2 dge = i A Bag suA HE=H
Hodlbd o o (Antarctica)oll A EEEH WA
(psychrophilic) A1% YZF (cyanobacterium)
QA E o} M| & A 2 (Oscillatoria
sejongensis) & ©]&3t B-7t=® 9o A4k W
of #3k Aojrp, E o] <o B-7t= w9
Ak el wEw, FWA AE uAEF | )
71& 82X LA E o} A F A 2~ 7 o] ol -frel o]
009(Oscillatoria sejongensis KNUA009)
KCTC 12034BPE o] &30 =4 3t 37 o)A
= Al#po] whgl ZFE3 ulo] @ w2 (biomass)S
DS 7 dom, Ax ol tFe] B-7t=H o]
gk stgEe] Qo] Ax 88 aHHowR
A1 4
915 o ATEZ ol AFQAA A Aoldlfo]0]009(Oscillatoria sejongensis KNUA009) T (7]EPH
(;%;L) 3 KCTC 12034BP)E 12T WA 18Te =%, pH 6.5 WA 7.5004 wjdsl= AS EH O
o 2 o, MAZEFE o83 p-rhede] A
= . . BT 1 = u
P ﬁgaﬁaﬂ A% Q1A 2= (Oscillatoria G S AE %873 (psychrophilic) AlF Hx
sejongensis) F(cyanobacterium)
3} B—7t2" e Aoz AE P ARV sAESA AHE
R Gkl

Rl
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GFollA EEE s AE Fx2F LAgEZ}
AF A 2{A NOVEL PSYCHROPHILIC o o ol = KR1239261B1
] SE(EDHE e oo
CYANOBACTERIUM OSCILLATORIA TEHE)
SEJONGENSIS FROM ANTARCTICA}
AE g aite g e =4 2011.10.20
A2 E A A=
B_
(A z dAadd) 2031.10.20
KR101239261B1
frEd
2 Ay o AF xR QA EZ o AlFdA
2~ Aol dlrol ©]009( Oscillatoria sejongensis

KNUAOO9) KCTC 12034BPE A&t} &2

el ogte] A= AF s FERFA &
@E}Eﬂo} Al E A 2~ A o] el o]
009(Oscillatori a  sejongensis KNUAO009)
KCTC 12034BP& =3k S0 = o A

FEHS B Bk ohgP AZ Aol
Fratel wlolorjAe) Az AsE F Qo

W, £33 B-7tRdo] FHelo] ol AFER

O 2= o) |

oL
Off
e

i

~~
Off
o

i

SAZGEY ol AFEAAL  Aolelfol0]009(Oscillatoria  sejongensis KNUA009) KCTC
12034BP.

o
ofo
oft

eAgEZ ol MFdAA L Aol
Al -l ] 009( Oscillatoria i
g dld AE | AF: 927
sejongensis KNUA009)
KCTC 12034BP

B-7t=dle) Aoz AF LAY EAEF Mg
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A}

=2 A7 FEES Fste A AdA
2AE 9 olE Ffate Ve SFE{UV
PROTECTION COMPOSITION CONTAINING T (Ed)HE
ARCTIC LICHEN EXTRACT AND FUNCTIONAL
COSMETICS CONTAINING THEREOF}

KR20140128167A
(F9¥2)

Z 235 A} o] x ol =99 2014.09.25
2 gl AF
derd AR

KR20160036236A
DA

2oanel 512 4 AdF fi FEES
fradees sHishs Addxaa z=4es
Agetd, FA AF Fo FERL FIYR
o= Fekis A Awale] Bl ko]
71491 SPF A%el &4 2 §W& Welel uv
~A e A A9l Aesg Yehls A9l

A AT FEwe Frehe A AdAl 2A4=.

- A ald A= | =4 AR

AT FHES ol §atol BFE, AN AvA 2HES AFY

A

TR

Rl
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9

CHONDROGENIC DIFFERENTIATION MEDIA . B
weo] B3 | AND METHODS FOR INDUCING CHONDROGENIC | S5 (E9)¥E U?:i{fglff?’
DIFFERENTIATION OF CELLS R
. INSTITUT NATIONAL DE LA SANTE ET DE IA .
=949 =94 2012.03.16
RECHERCHE MEDICALE
:ﬂ A}
e (ﬂalfg‘ﬂ@
Aaa =3 AU2012230465A1, , CA2828823A1,  EP2686435A1,  EP2686435B1,  ES2590752T3,  JP2014509517A,
US2013336937A1, W02012126824A1
e
The invention provides chondrogenic
differentiation media comprising chondrogenic
growth factors and low—molecular—weight
sulfated polysaccharide derivatives of marine
native exopolysaccharides (EPS) excreted by
mesophilic marine bacteria from deep—sea
7= a4
hydrothermal environments. The invention
relates to methods for inducing chondrogenic
differentiation in pluripotent or multipotent
cells, to cartilage tissues obtained by such
methods, and to the use of such cartilage
tissues for therapeutic purposes.
1. A chondrogenic differentiation medium comprising: at least one chondrogenic growth
factor selected from the group consisting of transforming growth factors {3, bone
morphogenetic proteins, and mixtures thereof, anda low—molecular—weight sulfated
polysaccharide derivative of a marine native exopolysaccharide (EPS) excreted by a
mesophilic marine bacterium from a deep—sea hydrothermal environment,wherein said
S derivative is obtainable by a process comprising the following steps:a step consisting of
(=28 free—radical depolymerization of said native EPS so as to obtain a depolymerized
derivative having a molecular weight of 5,000 to 100,000 g/mol,a subsequent step
consisting of sulfation of the depolymerized derivative, comprising adding to the
depolymerized derivative at least one sulfation agent in an amount sufficient to obtain a
sulfated polysaccharide derivative having a degree of sulfate—group substitution of
between 10% and 45% by weight relative to the total weight of the sulfated
polysaccharide derivative.
&FE A= e s s | A s e ok
w3 ABEAL o§8 An, FRAY, AF, HAY U233 A8 5
H] 3 A 2 A
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oF4) 4ol 2018WE AFFRE 92939 wklo]w, 2011 FE] 20181 =7}A <]
2}

oS o] &3le] CAGRE A4tele] n#AAFREE E2319S
- CAGRZ A A3} 270%= A5 9 S

Az A4 0o (4 B2l
2011 771,200
2012 734,100
2013 749,100
2014 777,700
2015 896,800
2016 904,400
2017 1,008,900
2018 929,300

At=: 2018 O FAAMSSZAL (SHEH)

WP =3, B A AREe BHEE 2
CEERERPE:

A8A A T

O FA oAF F&IFE | dFS HAY, B dFAE
AXH He] FAE 93ty 2 A AAEo] AFYHoE E8H= s 2 Wl

=] oj o

— =]

g A8A NS
- A EREER Ay e XEA N, d=3t 5 XE5A

@ 24 Fohg= 284 A& DMARDs(Disease Modifying Anti Rheumatic Drugs)ell
nEH 201339% 1,633 9o 2, 200603 5-H A 2.1%9 AHZES 7|53 AR
e

@ AA M8 A SA AFTFEE = AFAQ01D w2 H oF 1029 7holy, =y
N EE A5 H A7 ST
- U] Aol AA AR E LT7%EH A A, 2018D)E WIS S A
FEE FASIYeH, AT AYES Etes ABEAY AYES £8350

2.1%% FTA S

(th WebA, CAGRE ¥dsl B Algie] weol Wa17|zhel 2030 %E 2037 =e)
MelAg FRE FAS oo 2

1) https://www.hankyung.com/article/2018060343751
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<IE 46> Hol LHT|ZHH o|fAE R FHXA

AFTFE (Heke)
e S e _
of 7 24 2
x| = X = H|

2028 1,212,982 - - 1,212,982
2029 1,245,731 - - 1,245,731
2030 1,279,364 232,500 218,151 1,730,016
2031 1,313,905 237,383 222,732 1,774,020
2032 1,349,378 242,368 227,410 1,819,156
2033 1,385,810 247,458 232,185 1,865,453
2034 1,423,225 252,654 237,061 1,912,940
2035 1,461,650 257,960 242,040 1,961,649
2036 - 263,377 247,122 510,500
2037 - 268,908 252,312 521,220
A 8,213,331 2,002,609 1,879,015 3,881,624

(2) A7l &

- FAALH] Al 2499 Aol B Abgle] F AbgiHlE 1009 91¢)
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