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SUMMARY

I. Title
A pilot study of aquarium for physiological experiment of polar fish

II. Significance and Objectives of the Study

® To understand the complexity of eco-system of polar areas, the relationship between polar
environment and physiological factors of polar animals should be considered when designing
experiments.

® Therefore, it is critical to carefully consider species for specific experimental designs based on

their physiological characteristics.

III. Contents and Scope of the Study
® To develop experimental animal managing system to maintain continuous experimental resources.
Using the integrated managing system, various physiological experiments will be performed using

experimental polar animals.

IV. Results of the Study
® Finding global research trends of polar fish
® Benchmarking of advanced research organizations.

® Construction of aquarium system for research of polar fish

V. Further Application of the study

® To perform physiological experiments based on various methodological approaches such as NGS,
bioinformatics, transgenetics, CRISPR & Cas9

® To improve understanding about cold-adaption mechanism of polar animals and its application for

sustainable use of polar bio-resource
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Polar Fish Biology
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3. o1 F e AFPS} AFGPe] Efol we 72 2 54

Characteristics AFGP Type I AFP  TypeIl AFP TypelIAFP  TypelVAFP
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,%_‘ = ’ Eﬁ‘ L
Structure . 5} ™
{swér!’ oy §_ =1 i}
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o 3o 4% ALel Aoz Yol AN AL Ao 557h Bl HW Foo] 22w
Hl Aas(hypoxia) 4o H&=dH, olgdt A A HelE a1 AekS = oF T
Alaska blackfish (Dallia pectoralis)o] t3gF A+7} H a1[21]
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® =% °ofF T2 Alaska blackfish= ¥l AbA
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Extensive hypoxia and anoxia Minimal hypoxia and anoxia
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Loads Phytoplankton Decomposition Temperature Wind event
Large amount | |arge nitrogen  Elevated nutrients  High oxygen Warm water Na wind event:
of low dissolved | and phosphorus cause large consumption by a) Stimulates decomposition  water column
oxygen loads phytoplankron decaying b) Stratifes water colummn remains stratifed
hlaoms phyroplankmn ¢} Stimulates phytoplankron
Little amount | Small nitrogen  Less nutrients Low oxygen Cool water: Wind events destratifies
of low dissolved | and phosphorus  lead to small consumpion a) Slow decomposition water column:
oxygen loads phytoplankron by decaying b) Mixed water column a) Botram water acrated
blooms phytaplankean ¢} Slow phytoplankton growth b} Nutrients move to surface
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Text for syvztem deseription.

HE1-HE2 : heat exchangerl~2.

MP : main pump,

8P : spare pump,

EP : balance pipe,

FF : foam fractionator,

UV : ultrawiclet sterilizer,
SF : zand filter,

CF : cartridge filter,

WT : water temperature,
DO: dissolved oxygen,
pH : potential of hydrogen,
DW : depth of water,

MC : main controll,

CP : control pannel,

51~86 : square tank 16,
CI1-C4: circle tankl-4,
M1-M?2 : manhole tankl-~2
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® xSl I FA ofF F F(Notothenia coriiceps, Notothenia rossii)S U 2 Hu)
e (CTMax) & 243k, 24 uolAe] 98-S RNA-Seq #4& 53l AAASFol
A FAFEA (1" 39)
| RNASeq
RNA extraction
N. rossi =
v
- Construction of mRNA library
—{_Sampling | -
Heating v
™ T2 T3 NGS [MISeq]‘
F———l 1 1
0.3°C/min CTMax 2 hour 4 hour
50-60min
29 30, AP AL R B
o HAAI N. rossii®l CTMax7t =¢kou FAHSR FolstA &2 # A (V.

coriiceps: 1795C, N. rossii: 18.12TC)(P < 0.05)
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