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Development of aquaculture technology for polar and
cold-water fish using cold heat from ultra-low temperature of
liquefied natural gas (LNG)
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Y=

((Anotopterus  Artedidraco  Dolloidraco  Histiodraco ~ Pogonopbryne  Akarotaxis

Batbydraco Bathydraconidae Cygnodraco Gerlachea Gymnodraco Parachaenibtbys
Parachaenichthys Prionodraco Psilodraco Racovitzia Vomeridens Bovichtus
Cottoperca Pseudapbritis Icichthys Chaenocephalus Chaenodraco Champsocephalus
Channicbtbys Chionobathyscus Chionodraco Cryodraco Dacodraco Neopagetopis
Pagetopsis Pseudochaenichthys Hydrolagus Harpagifer Lamna Macrourus Antimora
Lepidion Muraenolepis Electrona Gymnoscopelus Aethotaxis Cryothenia Dissostichus
FEleginops G.angustifrons Gobionototben Gobionotothen Gvozdarus Indonotothenia
L .squamifrons Lepidonotohen Lepidonotothen Lindbergichthys Notothenia
Nototheniops Pagothenia Paranotohenia Paranotothenia Patagonotothen
Pataonotothen Pleuragramma Pseudotrematomus Trematomus Trematonus Oneirodes
Magnisudis Notolepis Raja  Etmopterus Somniosus Histiobranchus anisarchus
Arctogadus Artediellus Boreogadus Careproctus Cottunculus Liparis Lycodes
Southern-ocean-daggerfish Barbeled-plunderfish  Dragonfish  Antarctic-dragonfish

A OLW Antarctic-dragonfish Antarctic-dragonfish Southern-driftfish Blackfin-icefish
Genus(%) o ‘
o mm Ocellated-icefish Spiny
;j“; ; -icefish ~ Mackerel-icefish  Dewitt's-icefish  Longfingered-Icefish  Crocodile-icefish
2 :‘; }3 Stripe-icefish South-Georgia-icefish Ratfishes-nei Porbeagle-shark CAML-
s grenadier Bigeye-grenadier =~ Whitson's-grenadier = Blue-antimora  Giant-morid-cod
Smalleye-moray-cod Lanternfish Antarctic-toothfish Black-rockcod Humped- rockcod
Painted-rockcod Yellowfin-rockcod Antarctic-silverfish Antarctic-rockcod
Slender-scalyhead Southern-barracudina Antarctic-jonasfish Antarctic-starry- skate
Blackbelly-lanternshark Greenland-shark Deepwater-arrowtooth-eel Stout- eelblenny
Arctic-cod Atlantic-hookear-sculpin Polar-cod Sea-tadpole Polar- sculpin
Gelatinous-seasnail Adolf's-eelpout Canadian-eelpout Archer-eelpout Longear-eelpout
dSZdolwnx AERGFIH ARG SIH SAGFIH A=Y mo
HEH R o chionodraco-rastrospinosus 7AW o wHZE Yo A =2fu] ] of
NEQNEWe] AzATRY W] FRH ol ALrzAobYo] o] mepAel i
PPEGRT FEFIERT AAULERF FITAFANEA GINEFAN S
dolw 7] dissostichus-mawsoni AH YA SLA FHULA =FA o g @
SR AR FFoIWMAX] g Ulolwa ] Swhdo] I-MT g A
1))
AN (1)
290 & 78
@3 | W= | Q® | EP | PCT | 718 | ¥4
A =7 A A= 435 4,272 197 1,116 1,195 2,644 9,859
Genus(%), ool om e ’ ' ' ' '
9, wTH | o a@ g
A2 A i_g_x% ik 122 1,588 15 96 137 1,525 3,483
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- 2]

AN EQZ oo

E5 =S ZAlsle FJAR 53 A4
2] o]F 190Fd FHEH EFE 1592870 FEA A 2 Family
Grouping= 3+ 56517 o2 o]|ZAAE s 3tAtt

O 7l&EF_ AA 719 #AAA A4 A3
B\ =
5
L IT 19 =
((Atlantic (North-Atlantic) (Atlantic-ocean) (north-Arctic-
27 yoen ocean) (south-Atlantic-ocean) (north-Pacific-ocean) (south-
L] Pacific-ocean) =38 A% =% H=5% SA* A (polar)
PAR) AA (arctic) (North-pole) (antarctic) (South-Pole) (Greenland) L
710% A& = (Deep-sea) A& (Southern-ocean) (Cold-adaptation) 3+
B* A * (2AL) YA psychrophilic) AND (o1F E37] A
A (FISH)))
A +(A)
2R | ET ik 7EF =
TS @3 | ®F | A8 | EP | PCT | , | A
z7] A4
A3 511 2,328 252 459 428 943 4,921
PR FEAA 2
Al o] F AA P 373 1,377 167 125 120 324 2,486
et N ——
LolZ A A 14 29 3 4 6 - 56
O N%EF_AB /9IS 443 A4 23}
b= =
2R 5L 7149=
(Atlantic (North-Atlantic) (Atlantic-ocean) (north-Arctic- ocean)
(south-Atlantic-ocean) (north-Pacific-ocean) (south- Pacific-ocean)
=3 IR FIF* HEF*F FA* A% (polar) (arctic) (North-pole)
(antarctic) (South-Pole) (Greenland) I #&Z (Deep-sea) A3l
(Southern-ocean) (Cold-adaptation) 3+
A o F AB et (A ) YA* psychrophilic) AND (( Anotopterus
de38t e Artedidraco Dolloidraco Histiodraco Pogonopbryne Akarotaxis
Batbydraco Bathydraconidae
~~ AT ~~ FFEFA X FFAEFAE X G|
(dissostichus-mawsoni) AAGA LA FHAA =FA =gu g A
SE2EA GFFEA GFo|WHA] FeI oW X ST o
THMEfo] Al o))

,3’77



s A4 (A)
2e = JE
T I L _ -
== g | mF | dE EP | PCT | 71&t | &4
Z7 A4
A 12 103 3 33 36 81 268
=4 o F ZFEA A 2
s 7% AB 1233 5 43 2 10 8 50 118
rolZ AAl 16 13 5 4 4 0 42

AC 719E A4 AN Az

)
S I 719 =
SA_MFVE F&3 7l=_Key
((Atlantic (North-Atlantic) (Atlantic-ocean) (north-Arctic-ocean)
(south-Atlantic-
ocean) (north-Pacific-ocean) (south-Pacific-ocean) =3 =AW
G B FA4*
23 th Aok (polar) (arctic) (North-pole) (antarctic) (South-Pole)
- :Hﬁ% (Greenland) Z¥#E
Nz 7% (Deep-sea) A&l (Southern-ocean) (Cold-adaptation) 3hej* #]2*
AR RS (2AL) WA
psychrophilic) NEAR3 (A& sl 4¥A = (marine) (life) (organism)
(living) (Biology)
(Krill) 28 ZEM % E=FA% (Marine organism) (Whale) 22}
(Invertebrate) F32F
% & (Microorganism) "I Z (Species) (Fauna) §=%*))
n= A ()
e | ER|
Z= | TE = | o2 | 9B | BEP | PCT | 718 | &4
z7] A
Ao 457 299 226 120 139 209 1,450
43}
ZEAQNA L
s A = AC ?:Leﬂxja 294 139 126 29 32 72 692
ges e Tl
Tol= AA 67 14 7 2 3 - 93
O 7l&®¥HF_BA 719= A AN A3
B\ =
2R | e 9=
LNG ¥ < BA (LNG* dadA7p2a* dalA* AA N3 liqufied® natural-gas™®)
ol& 7=

AND (QF&E* W¥z}* Z3* cooling® cool* SE* o A]*
H 71X * H 7] 8* waste-heat* wasteheat® = G*)

,38,




= ¥ ax A¥SF(A)
S = | vF | 98 | EP | PCT | 718 | &4
271 AN
23t 2,042 932 1,160 449 619 978 6,180
LNG ¥ < ZEAA L
ol 7z BA EERTE 1,214 352 529 49 89 201 2,434
Tol= A Al 695 242 330 36 83 120 1,506
O 7l AEF BAA 719% A3 A4 A3}
‘HT"E
2R s e 9=
(LNG* dggHA7F2* Aol A* AA N3 liqufied® natural-gas™®)
AND (W €% Wzt* ZF8* cooling® cool* SL* #H o) gx*
g 71N A * H 7] 9* waste-heat® wasteheat™ | g*) AND ((&7]*
71N 32 BAA air® Z1A* 7F2* A AF oxvgen® 4* hydrogen® F247F2A* h-gas®
7% A 2% nitrogen®) AND (<3}
* A 3 liquefier™ liquefaction®™ A <Z* liquefy™) AND (ET*
3" seperat® separate® ¥ 5* F£3* FF* obtain® collect™
extract*))
2E A ()
TR | 2= TE &= | m\=F | 98 | EP | PCT | 718 | &4
=71 A4 752 179 487 89 144 250 1,901
A3 ’
3 7] 52 TEAA L
N BAA EET R 431 72 205 6 36 23 773
FolZ A A 31 14 34 1 3 3 86

O 71% 2EF_BAB 7195 %4 AN A

BH =
=R Se 79 =
(LNG* dggHdA7t2* Aol x* A N3 liqufied* natural-gas™®)
W o AND (W €* ¥zt* Z%* cooling® cool® S&* ool x]*
m;:—]% BAB | @l 7]l A* o 7] E* waste-heat™ wasteheat® ¥ 9*) AND (*
= generator® WA GX* wA A]2E* AHAA* o A AY A
Electricity®* dynamo* Energy™)
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am | BF| oy 245 (R)
=T A= = #§= | w2 | QB | EP | PCT | 71& | &A
VA cos | a3q | o2ss | 132 | 218 | 288 | 1783
2 3 - ’
ya ZEAA 2
warne | BAB " gag | 35 | 19 | 151 23 41 76 765
wolz AA|l 40 7 19 - 3 2 71

O 7€ 42EF_BAC 719= A3 #AA 23

H =
vF | oo 9=
(LNG* 3t A7t2* Adlx* HANS* liqufied® natural-gas™)
AND (W E* Bz* ZF3* cooling® cool®* SLE* Ho|gA*
JEEgL BAC H 71 YR * o 7] 9* waste-heat* wasteheat® # G*) AND
<& e (W= JAA7* J=7* P& ZA2* PJE71* coolbox™ freezer™®
Fuk A% WA E FA* WA refrigerator™ fridge-freezer® fridge™
W ZFA * coolant™)
- = ne A F(A)
T .
= | TE %% | 63 | QB | EP | PCT | 71& | &4
2] 74
éi’f - 93 94 83 54 67 84 475
yage ZEAA L
o8 = BAC EET 55 52 50 10 21 39 227
FolZ A A 9 1 9 0 2 1 22
n= A5 ()
2R S .
2= T d=F | mF | Q¥ | EP | PCT | 718 | &4
Z7] A
LNG A3t 559 160 222 23 32 97 1,093
__(BAA+B
AB+BA C)
O 7l&w®_BB 7199 23 A4 23
l':l_E
25 Se 9=
(vhob* s F* 2% Ash* ocean™ sea® ™™ mFH™ marine®) AND
e , (R
e BB [ &37]* AA* fish* oZF* AN E* AU =* ((marine aquatic)
ADJ1 (life organism))) AND (%2]* oko]&* 715 8]* aquarium®
farming® aquacult™)
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s T 23 A 4(A)
L= g | HF | dE EP | PCT | 71 | &4
z7] A
A9 937 401 197 241 392 627 | 2.795
TR ZEAA L
e BB Q=ae 668 220 123 67 161 278 | 1517
rol= AA| 56 15 6 4 27 20 128

O 71% 2EF_BBA 719E 243 A4 A

H =
2F | 5o 9=
(mpoh* S F* 2 A* Aal* ocean™ sea® I ¥* mFH™ marine®) AND
S arepA] ‘ (A5
Pt BBA |[* E37]* AA* fish* ofE* S E* 3] FAE* ((marine aquatic)
= ADIJ1 (life organism))) AND (%2]* oFo]&* 715 2]* aquarium™
farming® aquacult®)
ne A [41] (A)
=5 - T - .
L= = | vF | dE EP PCT | 71&t | &A
z7] A4
Az 937 401 197 241 392 627 2,795
Abek2] TEAA L
N BBA EETE 668 220 123 67 161 278 1,517
TolZ A A 56 15 6 4 27 20 128
O 7l& &%F_BBB(FAYFTA oF FAYH 71+)719E A4 A4
43
l':l_E
= 7149=
(ko & F* 2™ A8]* ocean™ sea™ ™ ¥* vl ™ marine®™) AND
e (o7
*EATF A fish* AF* FANEF S YA E* ((marine aquatic)
o F ADJ1 (life organism))) AND (%2]* ko #* 715 21* aquarium®
Abok2] BBB farming®
aquacult*)) AND (=3 gh=i* Sl A* Su* FA* 2% Fx2*
- ZA
71& =
* low-temperature psychrophilic* arctic*).DSC.
"o = AN F(A)
=7 =
= | TE &= | WF | Q¥ | EP | PCT | 71& | &4
=71 A4 119 30 40 19 30 43 281
Y A
o7/ ZEAA
RSO BBB TS 80 17 23 7 7 12 146
71&
rolZ A A 10 2 0 0 2 1 15
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A%

19 =

(o1 5

1* ocean™ sea™ ™ %¥* v}&* marine®) AND
* BT AAE fish* oF* FAAE* YA E* ((marine aquatic)

ES

9g* waste-heat® wasteheat”

ol A" g 7] | A% H 7]

o %
=

kel

farming® aquacult®)) AND ((LNG* 3} A7p2* Aol x*

ADJ1 (life organism))) AND (%F2]* Fod* 7b+21* aquarium™®
AA N3 liqufied® natural-gas®) AND (W E* ¥z* Z3* cooling®

cool*

# E*)).DSC.
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=449 KR UsS JP EP PCT A

Edds 14 29 3 4 6 o6

- AT A oF AE&ste dE Fasss A8A I 59
18717 2k AQ7lgd tiEd 53 3870 EdHAT. ALES
AgA =z ApEETG FEH7F WA AAEL 3Tk

94 KR US JP EP PCT SHA)
z9 | A=A 3 8 1 3 3 18
A 2 11 21 2 1 3 38

O FA ofF 483t 7= (AB)o e Ssl=d +F
- A oF g3 71e(AB) I =7 SsEd FFNA
2012 ¥ 20130l = S38lE o] &ueqdrh

2

gl I s

2000 "2001 2007 2003 7004 2005 2006 2007 2008 2009 2010 2011 2017 2013 2014 2015 2016 2017 2018 2018 2020 32021 2022
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- AA A% FA olF 488 /1%(AB)] W SH2LS @ol
38%% 9 A% MFo] ¥ROU, L 20008 olF AxHow

=49 A7 gAEAgH

- A oF AE3t 7le(AB)ol i H7ME 5 EY A ofd et
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NOVEL CLASS 2 CRISPR-CAS CASPR BIOTECH
L PCT-US2021-057798 RNA-GUIDED ENDONUCLEASES CORPORATION

THE REGENTS OF
CRISPR-CAS EFFECTOR THE UNIVERSITY

2 PCT-US2020-066672 POLYPEPTIDES AND METHODS OF OF CALIFORNIA
USE THEREOF BANFIELD, Jillian

F.
Aol A5 9 AE 9T 244 @A ol
3 KR 2021-7041617 A WAH(AE o] X8 2 AS 93 244
of o] of] 2
A HE4E)
TEKHO MARINE
_ o]ok ZAE %z H 7 P ZAAE
4 JP 2019-117005 Ss) JE Al I 1 ¢ =y BIOTECH CO LTD
Methods of use for a natural UNIVERSITY OF
5 US 13-430938 thomsen-friedenreich disaccharide MARYLAND,
compound BALTIMORE
Zol A4 fee FZstoln Ayl oA
6 KR 2010-0094440

d-g ¢34 & (composition

25 QFo s

extracted from skate skin for inhibiting or sty
preventing alzheimer’s disease)

7 US 12/476579 Omega-3 oil conta}mng ophthalmic Abbot?; Medical

emulsions Optics Inc.
COMPOSITIONS OF AQUATIC ORIGIN Tel HaShomer

FOR PREVENTION OF CELL Medical Research

8 EP 2008-808065 ADHESION AND METHODS OF USING Infrastructure and
SAME Services Ltd.
9 US 11-132797 Conditioned media to inhibit growth of Mote Marine

tumor cells Laboratory
10 KR 2006-7000249 F wuE JeREE olETE JIE ofo X2
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NO 1 2IW 3 WO02022-098681 A3 (2022.05.12)
2993 PCT'U75928021'057 29d= | 20211103 |HAAH Z
% o)

o NOVEL CLASS 2 CRISPR-CAS RNA-GUIDED ENDONUCLEASES

[o o]
2499 CASPR BIOTECH CORPORATION (US)

Provided herein are novel Class 2 Type II, Type V, type VI CRISPR-Cas
RNA-guided endonucleases and systems comprising the same. Provided also
~ are methods of making, and methods of use thereof. Exemplary methods of
=R . S ) . A e
use include modifying target nucleic acids useful for therapeutic applications,
= and also include detecting targeting nucleic acids, useful for diagnostic

applications.
[ =] = 1

[4731]
1. An engineered system comprising: a. a Class 2 CRISPR-Cas endonuclease
or a nucleic acid encoding the endonuclease, wherein the Class 2
CRISPR-Cas endonuclease is: i. a Class 2 Type II CRISPR-Cas endonuclease
comprising at least one of the RuvC sequences of Table 7, or a sequence
comprising at least 60% sequence identity thereto: ii. a Class 2 Type V
CRISPR-Cas endonuclease comprising at least one of the RuvC sequences of
o & /. B . . )
e T”ailble 1, or a sequence comprising at least 60% sequenceT .1dent1ty thereto: or
© © iii. a Class 2 Type VI CRISPR-Cas endonuclease comprising at least one of
the HEPN sequences of Table 4, or a sequence comprising at least 60%
sequence identity thereto, and b. a gRNA or a nucleic acid encoding the
gRNA, wherein the gRNA and the Class 2 CRISPR- Cas endonuclease do
not naturally occur together, wherein the gRNA is capable of hybridizing to
a target sequence in a target DNA or RNA, and the gRNA is capable of
forming a complex with the Class 2 CRISPR-Cas endonuclease endonuclease.

FIG. 1

Type V Cas_1

™
HEE™ 532_158_s32_6324 [64622-B1482] (16825 bp)

wddp, £ s THAGL . . 0073

&0 Direc! Rapeats

GAA2 FgH AA, 5 FL (Type VI endonucleases)
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NO 2 T3NS W02021-133829 (2021.07.01)
S¢S | PCT-US2020-066672 | =LA 2020.12.22 HAAH 4l
kg 9 CRISPR-CAS EFFECTOR POLYPEPTIDES AND METHODS OF USE
A THEREOF
=49 THE REGENTS OF THE UNIVERSITY OF CALIFORNIA (US)
The present disclosure provides RNA-guided CRISPR-Cas effector proteins,
nucleic acids encoding same, and compositions comprising same. The present
e disclosure provides ribonucleoprotein complexes comprising: an RNA-guided
fg* CRISPR-Cas effector protein of the present disclosure: and a guide RNA.
- The present disclosure provides
methods of modifying a target nucleic acid, using an RNA-guided
CRISPR-Cas effector protein of the present disclosure and a guide RNA.
0= 1. A composition comprising: a) a Casl2L polypeptide, or a nucleic acid
- N molecule encoding the Casl2L polypeptide: and b) a Casl2LL guide RNA, or
373
© one or more DNA molecules encoding the Casl2L guide RNA.
YEEH —
H] 3 SAE TF XF AFEQ Ak
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NO 5 T3NS US 9180175 B2 (2015.11.10.)
9 s US 13-430938 94 2012.03.27 H A dH ==
e o edenteich di -
m Methods of use for a natural thomsen-friedenreich disaccharide compound
[+
=44 UNIVERSITY OF MARYLAND, BALTIMORE(US)
A Thomsen-Friedenreich disaccharide-containing glycopeptide purified
A= from cod fish of approximately 100 kDa (designated TFD100) and
& el methods of using the same in the suppression of cancer metastasis is
disclosed.
1. A method of suppressing metastasis in a subject comprising
o £ administering an effective amount of a TFD-containing glycopeptide
A T3 to a subject having cancer, wherein the TFD-containing glycopeptide
is TFD100, thereby suppressing metastasis in a subject.
”:-|\|(I- A i i B
| ke 132 663514 65 g
HE=H
i] 1 150 0.0 5.0 1 =
Purification of TFD-Containing Compounds from Cod Fish. & o] oA A =
H| A oF =)
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NO. 6 FAWHSE KR 1230650 Bl (2013.01.31.)
= ) e KR 2010-0094440 =94z 2010.09.29 H & A =5
‘?—:']-Eg'g] e ] © o] o} = g I o] & e = HIFS. 9d ZAE
o sol AF fFAe g=stolm W IJA EE WS s =AE
=90 A2 AF st Ak 8 eH(KR)
2 dyos To] AHANA FHe g steis] JdES fE AREe=
Sfote, d=stol A 7 HaA HFSle| Fofst= W ER-Al A E
ey A8 S GAT e FHH, AFFHH 2AE R oles Azt 5
71?;{;5]‘ WS Acksity, B g wel doxE o AA fH HErol=
= FEEL ve-AZEEA EAE IA JAT F o], T HEoER
g89x E3ly AW To] AAREYH A& FEgd 5E e
ZAES UF e 0 EHx HFoE $849 F S A= JidEng
[ +3H]
= To] AL FASE G AL R st dojx 2z, JEHT 1] ofn
A+ 2 AES zt=E HECEE fFEARORE FRsle EXxsolH FH
(Alzheimer’s disease)®] A = AW &35 72t A E.
100 — =
:
YEED % & )
(8 P i’ ;‘—N--,.__f‘ — 3
i Time (min) :
) eA Zo)g4d, d=3sloln] AH (Alzheimer's disease) ) A = o8 &3
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NO 7 TEHE US 9480645 B2 (2016.11.01.)
= 2 US 12/476579 94 2009.06.02 H A dH ==
kg 9 ‘ . ‘ .
m Omega-3 oil containing ophthalmic emulsions
[+
=909l Abbott Medical Optics Inc.(US) Santa Ana CA
/<
Disclosed herein are non-irritating ophthalmic emulsion compositions useful for|
NeRE treating ocular disorders including dryeye. More specifically, the ophthalmic
fg* compositions disclosed herein combine a high HLB surfactant and a low HLB|
= surfactant together with an omega-3 fatty acid-containing oil having
non-polar aliphatic side chains to form a therapeutic non-irritating eye drop
[ +3H]
1. An ophthalmic oil-in-water emulsion composition comprising:
anophthalmically acceptable omega-3 fatty acid-containing oil, whereinthe oil
is from a botanical source selected from the group consisting of Chia,
Kiwifruit, Perilla (shiso or Perilla frutescens), Flax seed Lingonberry,
o= Camelina, Purslane and Black Raspberry, or is an oil from cold water fish
3 78 selected from the group consisting of cod liver oil, salmon oil, anchovy oil and|
© tuna oil; a hydrophilic surfactant selected from the group consisting of
polyethylene glycol esters of hydrogenated castor oil: a hydrophobic
non-co-block surfactant from the group consisting of a polyoxyethylene(2)
stearyl ether and a polyoxyethylene(2) oleyl ether: and water: and wherein
said oil-in-water emulsion composition has an average particle size less than
1 ym in diameter.
HE=z" EHES
E cold water fish having polar alkyl side chains, consisting of cod liver oil,
- salmon oil, anchovy oil and tuna oil, ¢r#-& A
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NO 3 FAWHSE EP 2197390 A2 (2010.06.23.)
9 s EP 2008-808065 94 2008.09.21 H A dH 4l
kg 9 COMPOSITIONS OF AQUATIC ORIGIN FOR PREVENTION OF CELL
o3 ADHESION AND METHODS OF USING SAME
=909l Tel HaShomer Medical Research Infrastructure and Services Ltd. (IL)
/<
A composition comprising an extract from an aquatic organism is disclosed.
NeRE The composition is capable of preventing adhesion of a cell to a surface and
fg—F is devoid of cytotoxic or cytostatic activity. Medical devices comprising same
= and methods for preventing or treating a pathological infection using same
are also disclosed.
[ 3]
o x 1. A composition comprising an active agent from anaquatic organism,
A 3} wherein said composition prevents or reduces adhesion of an organism to a
surface, said composition being devoid of cytotoxic or cytostatic activity.
HEEH
FlG 12
W3 HaEshd 7S oW = X787 $13 W, Samples of surface mucous

collected from fish (eel, catfish)
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NO 9 T3NS US 7309501 B2 (2007.12.18.)
9 s US 11-132797 94 2005.05.19 H A dH ==
kg 9 i . o
m Conditioned media to inhibit growth of tumor cells
[e)
= Mote Marine Laboratory(US)
Conditioned media compositions having valuable biological activity are
obtained from cultures of immune cells from elasmobranch fishes. A methods
e provided for producing the conditioned mediacompositions. Conditioned media
fg]; obtained using epigonal cells from bonnethead sharks (Sphyrna tiburo) and
= lemon sharks (Negaprion brevirostris) demonstrate strong anti-tumor
activities. The conditioned media compositions can be used for treating tumor
proliferation.
[ +3H]
1. A method for preparing aconditioned media composition comprising
anti-tumor activity comprising the steps of: (1) providing tissue comprising
A E epigonal organ or Leydig organ from an elasmobranch fish, (2) culturing and
e incubating the tissue in a cell culture medium under serum-free conditions,
° © and (3) removing cells ftom the cell culture medium to produce a
cell-free supernatant, wherein the cell culture medium has osmolarity of
800-1200 mOsm and comprises urea and a salt and tumor cell growth does
not resume after removal of the conditioned media composition.
Effect of Bonnethead Shark Epigonal
CM on Growth of A3TS.82 Cells
5 A |
E 86 | e
E‘ -___.-'{_
15 A
AR =
§=4
un O e —y R R LS FATE P
[+ ) 10 =] 300 [ 41 =) BO0
Proiein (mgiml)
Figure |
. ZoF Alxol AA JA|A 9] Ao, bonnethead sharks (Sphyrna tiburo), lemon
a-

sharks (Negaprion brevirostris)
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~ Circulating aquaculture cooling system based Guangdong Ocean
1 2021-10900958 on LNG cold energy utilization University
SYSTEM AND METHOD FOR OFF-SHORE
& IN-SHORE AQUACULTURE USING Amy Marine
2 2017-80059859 FLOATING CLOSED CONTAINMENT Environmental
FARMING AND AMALGAMATED Energy Pte. Ltd.
FACILITY
3 2015127301 The sea cucumber common breeding method ZENG BO-KUN
- Y5 eAYrE
NO. 1 i CN 113498756 A (2021.10.15.)
gHs 2021-10900958 2994 20210806 | BAZE 57N
k- o]
= Circulating aquaculture cooling system based on LNG cold energy utilization
O "o
=gl Guangdong Ocean University
B o0ge LNG WeluA o gl /123 £ 4 W7 29 A @
£F ¥4 W7 AZME LNG A A% 93, LNG 7h2sh A28, 59
NeFE | 3N P 2B FHF AY A2POR PN, (AT THLEE )
g0 $3 ¢ W7 Axde] hE2w LNG /F2st2 Sy ste e
YNIAE FHHOR B3] P4 $A¢) LEE 2P A FO A
FA AL W2k A 2 2 £ vg P BT TAY 5 Ak
[ +31]
1. The utility model provides a recirculating water aquaculture cooling system
based on LNG cold energy utilizes which characterized in that includes: the
o £ system comprises an LNG liquid storage tank, an LNG gasification system, a
A 3} cold accumulation device and a circulating culture water treatment system:
the circulating culture water treatment system is respectively connected with
the second liquid inlet of the open rack type gasifier and the second liquid
inlet of the cold accumulation device
EEY
H| L the cold accumulation device
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2017-80059859 E94A 2017.10.22 HEAH =

SYSTEM AND METHOD FOR OFF-SHORE &amp: IN-SHORE

AQUACULTURE USING
FLOATING CLOSED CONTAINMENT FARMING AND

AMALGAMATED FACILITY

Amy Marine Environmental Energy Pte. Ltd.
(ORI EMERIFEAAERAH)

Aeqn
2o

An aquaculture production and/or transfer system is provided and comprises:
at least one floating aquaculture production apparatus on a novel offshore
advanced hull system of varying shapes for closedcontainment method and
ecological friendly for sustainable floating farming system (which may be
marketed under Eco-ArkTM): a station keeping apparatus coupled to the
aquaculture production apparatus: a custodian transfer apparatus having a
custodian chamber, a chute and a pump, wherein the custodian chamber is
fluidly coupled to at least one of the tanks to receive live aquatic animals

therefrom, wherein the chute is configured to transfer live aquatic animals to

an amalgamated facility.

4
379

[ 31]

1. A floatable closed controlled aquaculture production facility comprising: a
hull having a bottom portion, two opposite outer portions extending from the
bottom portion, and a central portion disposed between and extending from
the outer portions to increase the strength of the hull and defining at least
one recess between the central portion and the outer portions, (ZbA]3E A&
T4 24 AZF) Wherein the ballast water space is provided as a plurality of]

compartments along the length or perimeter of the hull, wherein each
compartment is configured to be ballasted in response to aquatic animals and
water draining from one of the at least one culture vessel adjacent to each
compartment to allow the hull to maintain equilibrium in the body of water.
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The sea cucumber common breeding method

ZENG BO-KUN

Negu
29

A sea cucumber commensalism method is disclosed, which comprises the
following steps of: constructing a culture water body: exposing a culture
pond under the sun and then adding seawater and placing a sea cucumber
culture device: adding benthic diatom, photosynthetic bacteria and EM
(Effective Microorganisms) to culture biological baits at a water temperature
ranged between 19 DEG C and 24 DEG C, salinity of 27-33% and a
dissolved oxygen content of not less than bmg/L for one week: adding
one-year-old young sea cucumber seedlings into the culture water body: and
adding larval shrimp or fish into the culture water body after two weeks or
one month since the sea cucumber seedlings are added.

%
A+

[ +31]

A sea cucumber common breeding method, comprising the following steps:
constructing a aquaculture water: will pond under the sunshine after
exposure, by adding sea water and put the sea cucumber cultivation device,
and join the benthic diatom, photosynthetic bacteria and EM
bacteria (Effective Microorganisms) to culture biological bait, the water
temperature is maintained at between 19 CGI-24 °C, salinity is 27 - 33 %o,
the dissolved oxygen content is not less than 5 mg/L, for a period of one
week; throwing and joins the: 1 age young senate inputs to the aquaculture
water: throwing the origin: for throwing the seedlings after 2 weeks, will be
about 2 cm size of the shrimp aquaculture water input: and fish fry: for
throwing the seedlings after 1 months, will be about 10 cm size of the
aquaculture water fry input.
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<IE 97> ofak AtHH[Z} 50,0008 2HAQl A2 HHS FH ZAq}
(THe: wHok)
T 2031 | 2032\ | 20334 | 20344 | 20351 | 20361 @ | 2037 | 2038 | 2039\ | 20404
ORSE 578  6046|  632| 6610 6912 7227  7H57|  7901| 8262 8639
o) AR 1,882,188 | 1,968,057 | 2,057,844 | 2,151,728 | 2,249,894 | 2,352,539 | 2,459,867 | 2,572,092 | 2,689,436 | 2,812,134
R&D AMA3t AEE 280%| 22.80%| 22.80%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 714& 35.40% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 35.40%| 3540%| 3540%| 35.40%
2 Ao 71d& 1487% | 1487%| 1487%| 1487%| 14.87%| 1487%| 1487%| 14.87%| 1487%| 14.87%
B & 2559% | 2559%| 2550%| 2559%| 2559%| 2559%| 2559%| 2559%| 2559%| 25.59%
Q@ TE=E X 8A - - 1,299 1,32 1,354 1,382 1411 1441 1471 1,502
o2 AR - -1 284753| 290732 296,838 | 303071| 309436| 315934| 322569| 329,343
R&D A3t AHEZE 280%| 2280%| 22.80%| 2280%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 714& 3540% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 3540%| 3540%| 3540%| 35.40%
B A9l 7)9E 1487% | 14.87%| 1487%| 1487%| 1487%| 1487%| 1487%| 1487%| 1487%| 14.87%
HIA& 37.99% | 37.99%| 37.99% | 379%| 37.99%| 37.99%| 37.99%| 37.99%| 37.9%| 37.99%
Q W8 A5A N - - 1,059 1,081 1,104 1,127 1,151 1,175 1,199 1,225
o] AR - - 232,185| 237.061| 242040| 247122 252312| 257,611| 263020| 268,544
R&D A3 AHZE 2280% | 2280%| 22.80%| 2280%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]o4& 35.40% | 35.40%| 3540%| 35.40%| 3540%| 35A40%| 35.40%| 3540%| 3540%| 35.40%
B2 A 7de 1487% | 14.87%| 14.87% | 1487%| 14.87%| 1487%| 1487%| 1487%| 1487%| 14.87%
HIR& 37.99% | 37.99%| 37.99%| 379%| 37.99%| 37.99%| 37.99%| 37.99%| 37.9%| 37.99%
@ 7)e} HY BE 578 605 868 902 937 974| 1,012 1,052 1093 1,137
Aol A 6360 6650 9547 9919 10306 10710 1L130| 11,569| 12026| 12502
T 2041 | 20423 | 20433 | 20443 | 20451 | 2046\ | 20473 | 20483 | 2049 | 205043
ORSE 8639 8639| 8639| 8639 8639 8639 8639| 8639 8639 8639
o2 AR 2812134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134
R&D A8t & 2280% | 22.80%| 22.80% | 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 714& 3540% | 3540%| 3540%| 3540%| 35.40%| 3540%| 3540%| 3540%| 3540%| 35.40%
B A9 7d& 1487% | 14.87%| 1487%| 1487%| 1487%| 1487%| 1487%| 1487%| 1487%| 14.87%
B & 559% |  255%%| 2559%| 255%| 2559%| 255%| 2559%| 2559%| 255%9%| 25.59%
@ BHEZ X84 A 1,533 1566  1566| 1,566 1,566 1,566 1,566 1,566 1566 1,566
o2 AJATE 336,250 | 343320| 343320| 343320 343320 343320| 343320| 343320| 343320| 343,320
R&D AMA3t AZE 2280% | 22.80%| 2280%| 22.80%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 714& 35.40% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 35.40%| 3540%| 3540%| 35.40%
2 A 71od& 1487% | 1487%| 14.87%| 1487%| 14.87%| 1487%| 1487%| 14.87%| 1487%| 14.87%
BIR& 37.99% | 37.99%| 37.99% | 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%
G g 2124 7 1,250 1,277 1,277 1277 12r7| 12mr| 12m7| 1217|1217 1,277
o2 ARE 274183 | 279941| 279941| 279.941| 279941| 279941 279.941| 279.941| 279.941| 279,941
R&D A3t A2E 280%| 22.80%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7144 35.40% | 35.40%| 3540% | 3540%| 3540%| 3540%| 3540%| 3540%| 3540%| 35.40%
B2 Ae] 71de 1487% | 1487%| 1487%| 1487%| 14.87%| 1487%| 1487%| 14.87%| 1487%| 14.87%
IR & 37.99% | 37.99%| 37.99% | 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%
@ 7)E} W B 1,142 1,148 1,148 1,148 1,148 1,148 1,148 1,148 1,148 1,148
O] A 12565 12629| 12629| 12629 12629| 12620| 12629| 12629| 12629 12,629
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<3 98> of &k AtHH[Z} 100,00084 2t A FH FH Zo}

(THe: wHok)

T 20313 | 20324 | 20334 | 20343 | 20351 | 2036'd | 2037d | 2038 | 20394 | 20403
ORSE 6,933 7250 7580 7,92 8,288 8,666 9,061 9,475 9907 10,359
o) AR 1,882,188 | 1,968,057 | 2,057,844 | 2,151,728 | 2,249,894 | 2,352,539 | 2,459,867 | 2,572,092 | 2,689,436 | 2,812,134
R&D A3t AAZE 280%| 22.80%| 22.80%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]o3& 35.40% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 35.40%| 3540%| 3540%| 35.40%
B Ae] 7]o& 17.83% | 17.83%| 17.83%| 17.83%| 17.8%%| 17.83%| 17.83%| 17.83%| 17.83%| 17.83%
B & 2559% | 2559%| 2550%| 2559%| 2559%| 2559%| 2559%| 2559%| 2559%| 25.59%
Q@ 3= 284 A 0 0 1,557 1,590 1,623 1,657 1,692 1,728 1,764 1,801
o2 AR 284753 290732 296,838| 303071| 309436| 315934 322569| 329,343
R&D A3}t HEE 280%| 22.80%| 22.80%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]od& 3540% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 3540%| 3540%| 3540%| 35.40%
2 A9 71o& 17.83% | 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 1783%| 17.83%| 17.83%| 17.83%
HIkA)& 37.99% | 37.99%| 37.99% | 379%| 37.99%| 37.99%| 37.99%| 37.99%| 37.9%| 37.99%
@ W AgA At 0 0 1,270 1,296 1,324 1,351 1,380 1,409 1438 1,468
o] AR 232,185 237,061| 242,040| 247122| 252,312| 257611 263,020| 268544
R&D A3t HEE 2.80%| 22.80%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]o4& 35.40% | 35.40%| 3540%| 35.40%| 3540%| 35A40%| 35.40%| 3540%| 3540%| 35.40%
2 A9 71o& 17.83% | 17.83%| 17.83%| 17.83%| 17.8%%| 17.83%| 1783%| 17.83%| 17.83%| 17.83%
HIkA)& 37.99% | 37.99%| 37.99%| 379%| 37.99%| 37.99%| 37.99%| 37.99%| 37.9%| 37.99%
@ 7)E} A BB 693 725 1,041 1,081 1,123 1,167 1,213 1,261 1,311 1,363
Aol A 7627 7975| 11448| 11,893| 12358| 12842| 13346 13872| 14420 14,991

T 2041 | 20423 | 20433 | 20443 | 20451 | 2046\ | 20473 | 20483 | 2049 | 205043
ORSE 10359 10359| 10359| 10359 10359| 10359| 10359| 10359 10,359| 10,359
o2 AR 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 | 2,812,134 2,812,134
R&D A8t & 2280% | 22.80%| 22.80% | 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]od& 3540% | 3540%| 3540%| 3540%| 35.40%| 3540%| 3540%| 3540%| 3540%| 35.40%
B A9 7]lod& 17.83% | 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 1783%| 17.83%| 17.83%| 17.83%
B & 559% |  255%%| 2559%| 255%| 2559%| 255%| 2559%| 2559%| 255%9%| 25.59%
@ BHEZ X84 A 1,839 1,877 1,877 1,877 1,877 1,877 1,877 1,877 1,877 1,877
o2 AR 336,259 | 343320 343320| 343320| 343320 343320| 343320 343320| 343320| 343320
R&D A3t AAZE 280%| 22.80%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]od& 35.40% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 35.40%| 3540%| 3540%| 35.40%
B A9 7ld& 17.83% | 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 17.83%| 17.83%
BIR& 37.99% | 37.99%| 37.99% | 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%
G g 2124 7 1,499 1531 1,531 1,531 1531 1,531 1531 1,531 1,531 1,531
o2 ARE 274183 | 279941| 279941| 279.941| 279941| 279941 279.941| 279.941| 279.941| 279,941
R&D AMA3t AEE 280%| 22.80%| 2280%| 2280%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%| 22.80%
R&D 7]o4& 3540% | 35.40%| 3540%| 3540%| 35.40%| 3540%| 3540%| 3540%| 3540%| 35.40%
2 A9 719& 17.83% | 17.83%| 17.83% | 17.8%%| 17.8%%| 17.83%| 17.83%| 1783%| 17.83%| 17.83%
BIVA & 37.99% | 37.99%| 37.99% | 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%| 37.99%
@ 7)E} W B 1,370 1,377 1,377 1,377 1,377 1,377 1,377 1,377 1,377 1,377
O] A 15067 15144 15144| 15144| 15144| 15144| 15144| 15144 15144| 15144
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3.

A =X A

7h A 24 AL

(1) KDI®] rovletdd=At 335 2],
4 EAFE AFY EAs v 2ol FEEka U
O ZAA4d +4
- FFAREY HEH HelE F7F AAA A A) JFddA S5
Aqtete] B3 AFE AA S WUH
A2 Ho/HlE v & (Benefit Cost Ratio: B/C
a8y =HA 7 (Net Present Value: NPV) %

O APA B
- A48 AAY 9ol of

g A (#@e=25)

- (B4719) d3355 A (discounted cash flow method) ol &l &3l
=3 A 7FA H (Net Present Value Method: NPV),
Y& (Internal - Rate of  Return  Method: IRR),
4= A 2] =9 (ProfitabilityIndex Method: PI) %.

(2) A7) TRl CFH B ALABALLS AAN BN FAsE Qo] B
3 2

O U E AAN AL A9 I Aol o= FE AAH /At A A
JAAE e 4 Y= FO2A AY e FFE olHE FA 5
Ase A7 L)

O AR Hrhe Wel/ME W& (B/C ratio), &AM (NPV), 240 &
(IRR) 5o AL Fohel Adel A ATAL sopshs sgoln,
AAA Aol AEE 24E FAAY 2

2x: AE BHS] ] Fo WS
o Walsl AAA VAL G G WHE BN FAL,

&, B2 AAZel AA FAHAY 2As7] wE

- /K]—ﬁiﬂ H]o
&S AHEsto olF EAVIIHYERIFCE AAdE) A=
Aoz Fatel vwalA Hiew o @A tA AT F



- 7 A Bwe/HgHE AxUEANE 80" Wl Wgos
et = Zo] ditFoelm, "#Hel /Mg Mg =1"olW| AHAAo]
AT Hek3t

n B n (*
e /H) & & (B/ )= —/ f
Eo(wr)f E(H-)

A7)N, B, : tAF9 RY, C,: AAY Wg, o P
n : ARAYE) T AEEA71Y
- agy 9 AelA Bxol Wel /¥ ¥ (B/C ratio) S Ardel wl&
IR Hele] Arpelrte HeFE RelBE A3 7R Aol

iAo r =2 A /HE HES A He AfF goer nEd

O
o

& 72} 71 %] (Net Present Value: NPV)

- AR 2 SatE Aol AR sH o] ANAM F7] FAH]E
2 HAAIAZE FArE Ao Az v L] FAE W S v
- "NPV ) 0"o]®H ZA|Ado] Aol kst
n B n (;
E@AH (NPV)= -
2]0 (1+7r) i=o (1+r)
O W< & (Internal Rate of Return: IRR)
W52 & (IRR):
rgjo (l+R ig
- Hel v g FAVE FLSHA = FF9 dA7HA e
o v g},
- &, oW AFF 9 ARG FE0CRE St 5AHT #e dUdeS
o v g},
- UYHEFJE AAAEHT TS AL T FIFAYC diF
Ao 2 898 £ Qe oAERY =A YUeEUWH 1 AIYEES
EfgAdo] Aot H7tst

- 94, B/C ratiost IRR& Algals A% owfq 23 AR 2ag



2=~ olo
T )\)]\1:!.

- B/C ratio= ATA Mgo] S AGS HAT W, ATA vES
Mg ZoR AT RAAA FL o) Foog AHT AAA
det B2 @e A =, o] Afd: Awd Uk AW

Fago 2R
- IRRS AM 7}
AL gow,
A 7E B er Q)

=
-
A A7 2D 5 e
3

= AA .

- IRR % B/C ratio® o]¥ TAFeRE Qlal dRtg e g NPV7E
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Ao g3 ol F 7R CaseZ FwatH, FHH L *GH§ol
50%% A st= AR 744 s

- (Casel) FAH]7F 50,0009 ¥H1 1 7 5

- (Case2) FA-FH]7F 100,000 -1 745

O AH AZ(F) ol td 714
- FEUE 2] 297 9 & (40%:60%) 2 AFsE AR 7HF
- 2gHE  1AEERE 9 HE(d 20%%)E AEse JoR
e

(4) A E AIFe AT 717HE 539 (2023@ ~2027d@)0. 2 JHAPOHZ o]F
5 A 71 7+E ¥ @S uw, Case® A7H A& AYE & e

T 20234 2024 20254 20264 20274
TE5H & 40% 60% - - -
G & 20% 20% 20% 20% 20%
TEH & 10,000 15,000 - - -
& 5,000 5,000 5,000 5,000 5,000

A 15,000 20,000 5,000 5,000 5,000

<¥ 101> (Case2) &A7H|7} 100,000u4 2t 0l HPo| ALH X|&H <

T 20234 20243 20254 20264 20274
TFEH & 40% 60% - - -
=g A& 20% 20% 20% 20% 20%
TFEH & 20,000 30,000 - - -
G & 10,000 10,000 10,000 10,000 10,000

3HA 35,000 40,000 10,000 10,000 10,000

% AAA Y A% =23
(1) ® A7Aeael da 244 B g 20238 7FOT A3
4 BA% 45%% Agstel FAFARRPOM, T AE BeH 2L
O (Casel: T4 50,000 -d) ] Aol 71F AAAY 4 A3 #HA,
NPV = 5468099k, IRR = 10.17%, B/C Ratio = 22124 E& Ax%
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AA B A& B e AAH Bl = AT FohE,
<¥ 102> (Casel: &7H| 50,000u42t2l)2| 7| & a5 E I HAIIA]
(chel: eorel)
T 2023 | 2024'A | 2025 | 2026'A | 2027 | 2028'A | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036\
e AE (15,000) | (20,000) | (5,000)| (5,000) | (5,000) - - - - - - - - -
Hel #4 - - - - - - - -| 6360 6650 9547| 9919| 10306( 10,710
olF ¥4 - - - - - - - -| 578| 6046| 6322| 66101 6912 7227
o= A 84 - - - - - - - - - -1 129 1326| 134| 138
Wy X84 - - - - - - - - - - L059| L081| Ll04( 1127
7€} #e) - - - - - - - - 578 605 368 902 937 974
4 duse (15,000) | (20,000) | (5,0000| (5,0000| (5,000) - - -| 6360 6650 9547 9919| 10306| 10,710
PVIF 09569 | 09157| 0.8763| 0.8386| 0.8025| 0.7679| 0.7348| 0.7032| 0.6729| 0.6439| 0.6162| 05897 0.5643 | 0.5400
AA7HA] (14,354) | (18,315) | (4,38D)| (4,193)| (4,012 - - - 4280 4282 583| 5849| 5815| 5783
T 2037 | 2038'd | 2039 | 2040%d | 2041 | 2042\ | 2043\ | 2044\ | 2045 | 2046\ | 2047 | 2048'A | 2049 | 2050
A7 AE - = - - . = 3 N - - - - - -
A 4 10130 11,569 | 12,026 | 12502| 12,565| 12,629 | 12,629 | 12629 | 12629 | 12,629| 12629| 12,629| 12,629| 12,629
olF & 7957 7901 8262 8639 8639 8639 8639 8639| 8639| 8639| 8639 8639 8639 8639
U5 AEA 1411 1441 1471 1502| 1533| 1566| 1566| 1566| 19566 1966| 1966| 1566| 1,566( 1,566
WY 284 L1 L1756 1199 1225 1250 1277 L1217 1277| 1277\ 1277| 1277\ 1217 1277( 1277
71ek He: 1012 1052 1093 1137 1142| 1148| 1148| 1148| 1148| 1148 1148| 1148| 1148 L1148
FA d95E 1L130| 11,569 | 12,026 12502| 12565 | 12629| 12,629| 12629 | 12629| 12,629 | 12629| 12,629| 12629| 12,629
PVIF 05167 | 04945| 04732| 04528| 04333| 04146| 0.3968| 0.3797| 0.3634| 0.3477| 03327| 03184 | 0.3047| 0.2916
A7) 571 5720 5690| 5661 5444| 5237 5011| 479 | 4589 4391 4202 4021 3848| 3682
O (Case2: 79 10000098919 Aol 712 AAH 24 A3t ®A,

NPV =
AM & 7le7

29,3239 Rk IRR =

6.41%, B/C Ratio =
Wrel e A4 BEAge] gt Ao g,

- 126 -
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<E 103> (Case2: &7H[ 100,008 2t)e| 7[& H=5E X MR
(Shel: wHakdl)
T 2023\ | 2024'd | 2025 | 2026\ | 2027'd | 2028'A | 2029\ | 20301 | 2031 | 2032 | 2033\ | 2034'A | 2035\ | 2036\
ATHE A= (30,0000 | (40,000) | (10,000) | (10,000 | (10,000) - - - - - - - - -
el 74 - - - - - - - - 7627 7975| 11448| 11893 | 12,358 | 12,842
ol &4 - - - - - - - -| 6933 720 7580| 7926| 8283 8666
s ABA - - - - - - - - - -1 1557| 1590 1623 1657
Hd 284 - - - - - - - - - -1 1270 1296| 1324| 1351
71e} #o): - - - - - - - - 693 725 1041 1081| 1123 1167
4 YEsF (30,000) | (40,000) | (10,000) | (10,000 | (10,000) - - -| 7621 7975 11448| 11,893| 12,338| 12842
PVIF 09569 | 0.9157| 0.8763| 0.8386| 0.8025| 0.7679| 0.7348| 0.7032| 0.6729| 0.6439| 0.6162| 0.5897 | 0.5643| 0.5400
A7 (28,708) | (36,629) | (8,763)| (8,386)| (8,020) - - -| 5132 513 70| 7013| 6973 694
T 2037 | 2038'd | 2039 | 2040\ | 20411 | 2042+ | 2043\ | 2044 | 2045 | 2046\ | 2047 | 2048'A | 2049\ | 2050
ATHE A= - - - - - - - - - - - - - -
Ao} #d 13346 | 13872 | 14,420 14991| 15067 | 15144 | 15144| 15144| 15144 | 15144 | 15144 | 15144| 15144| 15144
olfF &4 9,061 9475 9907| 10359| 10359 | 10,359 | 10,359| 10,359 | 10,359 | 10,359 | 10,359 | 10,359| 10,359 | 10,359
s AEA 1692 1728| 1764 1801 1839\ 1877 187| 1877| 1877\ 1877 1877 1877 1877 1877
HE X84 1380 1409| 1438| 1468| 1499| 1531| 1531 1531 1531\ 1531| 1531 1531 1531| 1531
71eF Hel: 1213 1261 1311 L1363 L370| 1377 1377| L1377 L1377\ L1377\ 1377 1377 1377 137
4 YEsF 13346 13872 14420 14991| 15067 | 15144| 15144| 15144 | 15144| 15144| 15144| 15144| 15144 15144
PVIF 05167 | 0.4945| 04732| 04528| 04333 04146 | 0.3968| 03797 | 0.3634| 0.3477| 03327 0.3184| 0.3047| 0.2916
A7 6,80 | 689| 6823 6788 6528| 6279 6009| 5750| 5502| 5266| 5039| 482| 4614| 4415

(2) Beo® ¥ AT(EMY) A BHAHo] FuHE ATH] £: A
) FRo| met AANel WEHEE Y T kA W] vhatel Wz
E RN FAGoRA BUAANS 1AW AAA B 2HE AN
O MAE AL A% dvE Et Holo FLES e 2ol 7Hgstol
489
He] =34& -50% -40% -30% -20% -10% 0% 10% 20% 30%

ATH TS -30% | -20% | -10% 0% 10% 20% 30% 40% 50%

O (Casel: &9 4H] 50,000 )] Ao A= £ Az
- Ao F7 g Ug: B4 ZAFAE HH, FAFH] 50,0008 7
i = 2

FEAME "ol 50% adt
7



hu}
fIS

AN
rir

e AR BAE

Op

< 104> (Casel: & 7| 50,000¢2t)o| #Hel SZof thet DI =4 Znt

"o F7E | -50% | -40% -30% -20% -10% 0% 10% 20% 30%
NPV (ugkl) | 4,713 14,706 24,700 34,693 44,687 54,680 64,674 74,667 84,661
IRR 516% | 6.42% 7.51% 8.48% 9.36% | 1017% | 1091% | 11.60% | 12.24%
B/C Ratio 1.10 1.32 1.55 1.77 1.99 2.21 2.43 2.65 2.87
- 2Pz @eE Fgel U@ NPE B4 AJdNE A7
500008 9 FEAAE ATHTt 50% Erbehs AgelE AAR
Ba4 24 BEGE Ao P4
<E 105> (Casel: £0176| 50,0008 ptel)el oi7u| 2ol izt Bis £4 A
" FZE | -30% -20% -10% 0% 10% 20% 30% 40% 50%
NPV (¥ gr9d) | 68,257 | 63,731 59,206 54,680 50,155 45,629 41,104 36,578 32,053
IRR 13.02% | 11.93% | 10.99% | 1017% | 9.44% 8.79% 8.20% 7.66% 7.16%
B/C Ratio 3.15 2.76 2.45 2.21 2.01 1.84 1.70 1.58 1.47

O (Case2: A7 100.000¥ vb<1) o] 7ol W= 4 A4
of FATH 100,009 7Y FEA A= Hol 20%
stW, NPV, IRR 3 B/C M &ollA EF ZAAH & <
AANA Fate AR A9, (dE 5. B0 30% Fasd
NPVE (H)6627H o2 0Hth 2ok, [RRS 4.00% 2 A
AREIA ERlE]l 45%HE T HokAH, B/C Hl&2 093824 1ET

o}g)

(2

gy rE

b

- 93 dAHE 0% E2dste Srkskd, NPV, IRR B B/C
Hlgol A EF A B3E 2des USAVA Xde Ao
EAd. (dE  =°, d#¥7E 40% FUhe NPVe
(-)egs2uivtdo g A (Xt ol [RRS 413%EA A3 A
&9l 45% 8T ZrolA ™, B/C Hl& 0950 A 18t Zotyl)

- 128 -



<E 106> (Case2: &¢i7tH| 100,000842H) el Hel SZoll tiet 2l 24 Znt

o]
=

(7
o|N

e -50% -40% -30% -20% -10% 0% 10% 20% 30%

NPV(# =) (30,594) | (18,61D) | (6,627 5,356 17,339 | 29,323 41,306 93,289 65,272

IRR 1.86% 3.00% 4.00% 4.88% 5.68% 6.41% 7.08% 7.71% 8.29%

B/C Ratio 0.66 0.79 0.93 1.06 1.19 1.32 1.46 1.59 1.72

< 107> (Case2: 78| 10000084 2kd)e| oi7tH| Sfof Tt 2l =4 Z1t

He =2 | -30% | -20% -10% 0% 10% 20% 30% 40% 50%

(15,933

NPV (¥ vkl) | 56,476 | 47,425 | 38374 | 29,323 | 20,271 11,220 2,169 (6,882) )

IRR 899% | 8.00% | 716% | 641% | 575% | 5.16% | 4.62% | 413% | 3.68%

B/C Ratio 1.89 1.65 1.47 1.32 1.20 1.10 1.02 0.95 0.88

O $¢F o] 2HAE WL 74 A4S AHostdH s34 2.

- B A7) AMYe (Casel)olt (Case2) EF 715=7AA4
A4 A= AAZF BgA SHTF s Ao E YEhd.

- 53], (Casel)? ZASoleE d7¥ T HQS R uE
EgAHS IHE Tol 50% FAEAY, AFHIE 50%
Z7H(75,0000 7H) StH# e AAH BEA BFHIF e AR
A

<¥E 108> DIZE EAM Z3} He|
¥4 A3 (Casel) ¥4 A3} (Case2)

78

Hne =g Sl e He 248 A3H F4&
NPV 47139 7+ 32,0539 7 (-)30,594 9 =19 (-)15,933 =+

~ 84,6619 v ~ 68,2579 w4 ~ 65,2729 WY ~ 564769 v
IRR 516% ~ 12.24% 716% ~ 13.02% 1.86% ~ 8.29% 3.68% ~ 8.99%

B/C Ratio 1.10 ~ 287 147 ~ 3.15 066 ~ 1.72 0.88 ~ 1.89

- JE Z)FE ATHE 10000099 (Case2) ] AS-olE el

20%% ZFstel  FasAY, AFHIE 30%(130,000W ) E
Zostel Z7bshe ASolE AAA BYdel RuEA gt RoE
2
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<E 109> ATHLAIEe FH |8 TA ¥ ATY ufF 244
(Thef: uHak
T A IAEE | 2xEE | 3AEE | 4AEE | 5RAYEE
A. ﬂ%ﬂﬁiﬁrl 79 4 XX XXX
£ 2] B A XXX
2153 XXX
Au s B ]l XXX
Al A o) 74 B) XXX
ol Bl H] XXX
&G FA 1) XXX
B. ey XX XXX
AHA H g Ay XXX
1 ziH] XXX
737 &9 vl XXX
=t XXX
H-§ 4 (A + B) XX, XXX
) AR EY - AAN], e, 2AF 2 S, 24 3O 5
*2) TGRAM - dukH o Al Y 3 {AHES T
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5@ 20kE 3y Tl §3
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() (A8 35 % A% DASsh) AAFVFA A 5 2 ADA
mo A8 FE b4 4T % 549 I
O AAA Az FA oF FUYY /1% AWS B vigh1E 4
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