Study of polar environmental adaptation mechanism through
analysis of nutrient metabolism and it related genome in the

Antarctic copepod
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SUMMARY

[. Title

Study of polar environmental adaptation mechanism through analysis of nutrient

metabolism and it related genome in the Antarctic copepod

[l. Purpose and Necessity of R&D

The purpose of this study is to construct the genome and transcriptome of
Antarctic copepod, Tigriopus kingsejongensis, and to use it to identify useful genetic
information related to carbohydrate, protein, and fat metabolism that adapts to
changes in the polar environment.

[II. Contents and Extent of R&D

Identification of changes in the developmental stage of Antarctic copepod,

Tigriopus kingsejongensis, and the establishment of JBrowse DB

Identification of carbohydrate, protein, and lipid genes related to polar
environmental changes

Correlation Analysis of Genetic and Nutritional Metabolism Changes by Polar

Environmental Changes and Pollution Sources

IV. R&D Results

Establish the JBrowse DB of Antarctic copepod, Tigriopus kingsejongensis

Identification and classification of proteins, carbohydrates, lipid metabolism

related genes from the Antarctic copepod, Tigriopus kingsejongensis

Correlation between energy metabolites caused by changes in polar environment
(temperature, salinity), and the correlation of genes and the identification of

adaptation mechanisms at the molecular level.

V. Application Plans of R&D Results

The genome and transcriptome of Tigriopus kingsejongensis built through this
study can help research other polar marine species, and the identified carbohyd
-rates, proteins, and lipid metabolism-related genes can help analyze the global
expression patterns of genes that change according to changes in the polar
environment.
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- Genome % RNA sequencinge <33}l Tigriopus kingsejongensis®] JBrowseE A 2F3}
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23te] Long read sequencing®! PacBio®} Illumina HiSeq 2500 (PE500)<S-

e IR ]

(% 1).
novo genome contig assemblyES ¢13l, SMARTdenovo, Medaka, Trimmomatic, Pilon &
22O AHgste] 4T

PacBio Sequel

Number of SMRT cells 2
Polymerase read
Total number of reads 1,399,771
Total number of bases 23,747,900,141
N50 (bp) 28,750
Mean read length (bp) 16,966
Subread
Total number of reads 1,696,326
Total number of bases 23,735,932,513
N50 (bp) 23,742
Mean read length (bp) 13,993
Genome Coverage (338.6 Mb) 70x
GenBank Accession No. SRX8159652
Illumina HiSeq 2500
Raw reads
Total number of reads 93,897,422
Total number of bases 23,521,304,211
Cleaned reads
Total number of reads 65,943,964
Total number of bases 14,232,918,582
GenBank Accession No. SRX8159653
¥ 1. Tigriopus kingsejongensis® AA FA4A A4S 93
sequencing library 2} read
- A FHA EAA3, F 938709 scaffold’} @=EH A2 A scaffolde] Zo
Uelte (¥ 2). BUSCO value® 95.8%=% e old ARt 3patd
(Kang et al., 2017).




1. kingsejongensis

Scaffold information (GCA 012959195.1)
Number of scaffolds 938
Total length of scaffolds (bp) 338,647,408
N50 (bp) 1,473,830
Largest scaffold (bp) 9,103,457
BUSCO complete copy (%) 95.8
Gap (%) 0.16
GC content (%) 47.3

¥ 2. Tigriopus kingsejongensis®] FAA ¥4 23}

- Tigriopus kingsejongensis®] A 74 x¢] annotations 23 sle] & 25470719 FAAE
i a =

- MAKER v.2.3.1 pipeline A8 % Genbank W, Zigriopus japonicus, Tigriopus californicus,
Homo sapiens, Drosophila melanogaster, Daphnia pulex, Caenorhabditis elegans, Mus
musculus 59 FAA ARE A7 WHEARA T kingsejongensis genome®| mapping 3F=
WAoo w Xeg3

- Exonerate, tRNAscan-SE, Rfam database search, Blast2GO & X=ZI1#& A}£3}9]
mannual annotation =3},

- AA coding sequence®] Zo]i= 35,739,996 bpolil, Hit FAAe] Aol 3814 bpE YEFLE
omw it coding sequence®] Zol:= 1403 bpE E4HAS (F 3).

Categories Value
Number of genes 25,470
Total coding sequence length (bp) 35,739,996
Average gene length (bp) 3,314
Largest gene length (bp) 114,816
Average CDS length (bp) 1,403
Average intron length (bp) 47
GC content (%) 53.04

¥ 3. Tigriopus kingsejongensis®) 732 224 4w}

- wAE JAA ARE &8st AeAds 7 FAAY] HARE Rl fste uE
Tigriopus =32 v 1S 3} S. 1 A3, T, kingsejongensisd A 14,0291, T. japonicusol
A 1384470, T, californicuso Al 12,83870¢] HAAE 3k ar, 1 5 10,765719 F A=}
7 &5¢ Aow FdwAS (2 1A). T kingsejongensis® A A7F (338 Mb) 7.
japonicus (197 Mb)Y T. caliornicus (191 Mb)7} v % &3 AE5AS 713
AAFe] AR} H|S=slth= Ao R Mol T kingsejongensis®] A Wl intergenic 22

MEHE Ao Be Ao 4%,

- 9o ARE EUE Tigriopus kingsejongensis®] JBrowse? AZS dmsgn (2@
1B), o1& EU& 23 ¥ 3xpdxe] A4S HaPstarz}t gk (http:/rotifer.skku.edu:8080/Tk)

- AAYAL FHA T AFE HE=ste] 22U 247/ Tigriopus japonicuset W] 1Le} S

(X 4). T kingsejongensis®l A elongation of very long-chain fatty acid protein (Elov)-r



AR 870 (Elovil/7al, a2 b, ¢, d 36, 4 11} fatty acid desaturase (Fad) A= 874
(Fad4, 56a, b, ¢, dl, d2, el, 95 Z}kom 2 877 T japonicusdl A= Elovi 73
2} 87 (Elovil/7al, a2 b, ¢, d 36, 4 119 Fad A= 87 (Fad4, 56a b, ¢ d el
e2, 95 He. 7 FTolA Elovi FAAS] FRe Mae dAGRA Y Fad 2] A5
T, kingsejongensiso\ X+ Fads/6d’V dI, d2= 39 YVYH 7. japonicusol+ Fadb 6e7}
el, e2= E3td s FAT F ARS. wekA, o] FHAES FF Tigriopus T 5438t

=d ARgol 7hed wiAATE 2 5 & Ao ®He)

rl

A

Tigriopus japonicus Tigriopus californicus

1390
680 193

10765
1009 490

1765

Tigriopus kingsejongensis

a9 1. (A) Tigriopus &< FdA Asd AR
(B) JBrowse2] <Al

Tigriopus kingsejongensis Tigriopus japonicus
Gene name Scaffald Srart End Strand Exon Length Gene name Seaffold Swart End Strand Exon Length
Elovil/7al 115 409,610 408,582 — 2 960 Elovil/7al 119 290,895 291,759 + 2 804
Elovil/7a2 115 407,161 405,349 = 2 927 Elovll/7a2 119 292,320 293,664 + z 816
Elovll/7h 159 353.244 352,386 - 2 792 Elovll/7b 111 76,713 74,127 - 2 7a89
Etovll/7e 10 690,192 691,076 + 1 B85 Elowil/7c 14 1,659,459 1,658,638 1 822
Elovil/7d 91 404,329 402,463 5 B55 Elervll/7d 10 1,428,556 1,426.415 5 858
Elovi3/6 a1 74,784 76,311 + 4 B43 Eled3/6 x 2,330,062 2,327,201 4 861
Elovl4 16 1,385,838 1,386,683 + 1 Ba6 Elovld 163 120,157 118.235 - 2 942
Elowvill 86 31,164 34,387 + 4 540 Elovill 2 2,519,428 2,521.170 + 4 714
D4 12 3,348.988 3.346,787 & 996 D4 53 391,360 394,601 ¥ & 1002
D5/6a 146 87,133 81,390 L] 1287 D5/6a 48 545,924 553.143 + 6 1296
D5/6b 1 2,079,237 2,082,646 + 3 1323 D5 6k 79 B7,227 83,052 = 3 1326
D5/6e 1 4,089,969 4,091,477 + 3 1293 D5/6¢ 1z 1,997 B64 2,000,444 + 3 1308
D5/6dl 25 638,948 641,715 + 4 1296 D5/6d 31 2,258,707 2,262,128 + 4 1320
D5/6d2 25 651,803 654,633 + 4 1293
D5/6el 25 G07.645 615,280 3 4 1365 D5/6el 31 2,240,394 2,352 637 + 4 1371
D5/6e2 3 2,249,394 2 2352 637 . 4 1434
Do 4 705,889 711,680 + 3 1035 D9 28 248,790 252,927 + 3 1068

¥ 4. Elongation of very long-chain fatty acid protein (Elov))?} fatty acid
desaturase(Fad) f+71#te] 4.
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- X3 Y FAAE] scaffold Well oW d FHAES AT A=A )
W Elovi AR ol X Elovil/7al, a2’} + % 2510 kb basepairtfoll A sl A &3}
d Aew JetS (I9 2). A, scaffoldflol A Wae v Aoz vehy

7HA.

A Tigriopus kingsejongensis

SCO10 (4,024 kb) =
Elovl1/7¢
=
Elovid

SC016 (3,635 kb)
SCO31 (2,368 kb) —=b-
Elovi3is

SC086 (964 kb) -
Elovil1

SC091 (902 kb) =
Elovil/7d

SC115 (964 kh) te
400 kb 410 kb

e ifal

SC159 (463 kh) =
ElovilTh
B Tigriopus japonicus

& b

- -
Efoviict Elovil]

SC0O02Z (3.588 kb)
&

4
Elavilmd
o

=
Elovl1/7c

SCO10 (2,852 kb)

SCO014 (3,039 kb)

SC111 (556 kb) 4=
Edovil/7h

SC119 (496 kb) H
290 kb —wb—=p 300 kb

ITal al

o=

s
Elovid

SC163 (189 kb)

a9 2. Elongation of very long—chain fatty acid
protein (Elovl)®] synteny +4. (A) FALLZ4F
Tigriopus kingsejongensis, (B) =W L7t Tigriopus

japonicus

- Fad 32 A%, Fad56est d7f &4 34 2 wdds Yehd=
(L9 3). 5ol&d w3k HE&, SAQZAFAME Fads/6d7y 74 0=
Tl = Fady/6e7t F7HA o2 355, ld sl 7HA= SolA o]

getA gFtom, F5 A AAtel A

X
o
™

2= AR AN E FHH BAL
of ATE AW Brkd Bk YEJE Aol A AoE B
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A Tigriopus kingsejongensis

SCO001 (9,103 kb) e -
D3/6h Di6e
SCO004 (6,212 kb) i
Dy
SC012 (3,789 kh) =
m
SCO25 (2,968 kb) fﬂ
600 kb —=F =) 670 kb
DS/be ol d2
SC146 (535 kb) 4=
Difba

B Tigriopus japonicus

SC012 (2,694 kb) =)
Dibe
SCO028 (1,636 kb) -
D9
SCO031 (2,800 kb) +
2,240 kb =)- 2,270 kb
Difbel e2 Dided
SCO048 (1,301 kb) =
Di/ba
SCO053 (1.171 kb) =
Fik]
SC079 (838 kb) o

D5%b
a9 3. Fatty acid desaturase (Fad) +7d#9] synteny
X (A) FALZF Tigriopus kingsejongensis, (B) =

.
{7V F Tigriopus japonicus.

=

— o] gl FAHow AR FAaAF D evjaziel Awat 248 EAs)
MastES (2 4, 5. ZE A PN FALZF 2edFRY Be Aew U
Y AA ARk sl X975yl ey RTE oF vty =8 AHow 5k

o

o

, O7HE 23R HAE (polyunsaturated fatty acid; PUFA)e] 73

al s
B, SA87477F As gol a3 Al & duAdS AA A s AL
R=3 %

S
2 54T FIARE D8F 5 9

=

[
UAAT 1 2ol oS FEUA AT G AWrte] & e 1
=

300 -

200 -

100 -

Concentration (mg/g D.W.)

a9 4. 5787

= = T )\/\% ;ig-i E—ot]l
300
L) w1 kingsejongensis
; 250 {1 |== T japomicus
=]
| = 200 -
g
g 150 4
-1
z
B E 100 -
EEE w
" T 0
T. kingsejongensis T. japonicis SFA MUFA PUFA

¥ Tigriopus kingsejongensis (F7)ey =2+ Tigriopus japonicus (2]

SEERRIES
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T ype of fatty acid

a8 5. FAQZTF{ Tigriopus kingsejongensis ()9} <25 Tigriopus
japonicus (3] 2)e] A w4k 24

[e]
o 8 Aol © Ao
Agare] o] F28 AOow F49

1 %, 22:11n-112 copepoddll 4] wax ester=5FE FA I (Lee et al, 1971, Pascal and
Ackman, 1976; Falk-Petersen et al., 1990), HolGAE FHsl= £ A X ¢HA A
o] (Ackman, 1980; Iverson, 1993; Dahl et al., 2000; Budge et al, 2002; Iverson et al.,
2002; Cooper et al., 2005), =% Ao A& & & o=z A7zhe,

=38t wo| (%[, Tetraselmis suecica, 1x10° cells/m))E TIPS EFata & zH
of olggt Zpol7t ety AL 2 Tigriopus Solvlgt= F A2 Ao we} A dgd =
T3t e FAAEe] Aol7l HAgthE AL onstEE FEHEAFNA HES & vhe FiE
olgtil Azt

Tigriopus kingsejongensis® 22 oA #Z
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Y 6. Tigriopus kingsejongensis®] WHa oA

Tigriopus kingsejongensis®] naupliusi-8 g #|71% 9] #daAE #Z3A S (24F 6). &
g A = nauplius 69H7], copepodid 5THAIE A A A A 7F H™ nauplius 17158 A A 71X
= 9F 457F2] AFto]l AR H RS (14%, 30 ppt, 12:12 light:dark). A< Zol= oF 1.2
mmz 2t eZFru o 158 7hEF 71 Ao 7 yERd

<X (4T, 14T, 25C) % 9% (10, 20, 30, 40, 50 psu) =Ho| wWE Tigriopus
kingsejongensis®] naupliusF-El AA71# o] HIAAES 2 2(12:12 light:dark; 9 9]
=2 F Tetraselmis suecica 1x10° cells/ml) (28 7).

Aw=wW3slo W& Tigriopus kingsejongensis E Al B A= 10, 20, 30 psu°ﬂ /‘1%:‘

40 psu, 50 psuoll A= FEE7F Zold 4 oF 19-29U7HA] v Abs A<l e 71"-4 ]
Aol FEE

%o W& Tigriopus kingsejongensis @A o= du] A oA HrTLoE A

A4CoNM+= 159740 BE nauplius(+4)°] copepodid 7 4

A= 2v) o]a Aojzl 40¥ A= copepodid ©HAIE €ydE AL FHdd £ s
S

A, BTEE £AAME BEo] B Kot == AS &8

o
% H
—_
2l
-2
i
s
e
il
i
e
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O A &4 H&71% #d AZdA 744 2 AZAAHAA T3

S AR A TEF 24

(e}
[N B
Faste] AAYA B FAAES BA 2 BT

- AEdE 7 7] A2l nutrient AR o=}, AEo] Aolrt=d 7 7|2 A1 Mzl o
A Hoole] fEAixE 2 ToE g

- AAYAL 2-e| #ost= oY FHAA (GwA) F Elongase$t Fatty acid desaturase=
XA BAE (unsaturated fatty acid) @Al 8% &S vt A US

- 53], A& AHAHO0RE wEHAdE FASdAHANA Y A AL BExs A B
AA-o] o G FHAAY FAY dEo] S FaE

- & 2747 9 Y FHFAE T F, GenBank TA o] A# ®i7F © Elongase

25 T, kingsejongensis®] Genome database 2 JBrowse =

Fatty acid desaturaseZ 3 3dle], 7. kingsejongensis ] 74 A 2 HAFA database$}

local BLAST #21&}o] fdA} candidate % . In silico RS F3 FAx =

- Candidate= Geneious program<=
& =] 131, Full length gene <A F 9] Elongase ¥ Fatty acid desaturase®} alignment
=]

=2 o4
1 phylogenetic tree 412 Fa FHx A3

i

o] &3}y, Genome®l| local mapping = FHA 4 4

- FALZLF T kingsejongensis?| A & 87/ Elongase (Elovl, elongation of very

long—chain fatty acid protein) +7#F2}, 8719 Fatty acid desaturase (Fad) &7%.

GALZF HY ALY FAAE] 5L ww BAAY Astel, AF FA4E

S 2 e[ T japonicus, T. calyfornicus 2%, Cyclopoid 872+F %< Paracyclopina

o ==

nana, % Brachionus spp. 2 %A, _L%%Er, AbRS 23 A EETY

phylogenetic ¥ W H S E3 v ush
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23¥ 8. A) Elovl (Elongation of very long-chain fatty acid protein) A%} AlE4 #
B) Fad (Fatty acid desaturase) A A}e] A& 4. T. kingsejongensis 73R+
HMo 2 ®7.

- Fatty acid desaturasex D4, D9¢] A% t}& AEF3} o] 17 94 °X4X}i E ?_Q AL,
ojo] wa} F3t 7|Eo] HEHYYE A Qg i}
D562 &%5F % AsAES D5 D69te g el %1%}_%2_%1?—
Zv5  Fol A duplicatione E3] el copy FHAAR EIE Ao
kingsejongensis® D5/62 ttE &t Q4FE3 1 TH7F A= }
g 8A).

mlo

- Elovi®] 3%, & 53 v aydSs v, 27274 = Elovll/7, Elovl3/6, Elovl4, Elovill
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o] 47}A] typewto] ¢l 1S Elovl4, ElovillE B43F e =57 vf-$ HEZC Ao
2 =%, Elovld/6e 49, 15 EAA Elovl3, Elovl6e] F 7FA] typel= 3}
2 Aoz g

I gy, FHFAE FolA = Elovl3/6e IA4QA type FH=Z 3t 458 A
AN Elovll/7¢9] A%, ¢ H=sid, FHFAETAM= &9
duplicatione &3] o8 copyZ w3lEo], st 7jss & Aow F=

Hac RER T. kingsejongensis®] AZAUAL B FHA=, o5 A&t
= Ao g gEd= E stz ez ul$ H]=E (Orthologous
relationship). ©]+&=, 7 =3%te] @7/ E Alolo] {2 24 (repertory)ol w& 28712
Hos, §42 A4 9 abd 248 vAYSY 2ol duka §1 7hs g

O FAVAAL A B vuA, dFHEUA F24 2 AT JAA 54

G protein—coupled receptor (GPCR)2 I3t 7]&o2 800477 A& Aust FHx

family= &%} (photons), °]< (ion), ©3}& wALA], @iz HAelol= =28 24,
g gtsta,

purine Al XA 5 wFR ft=ek wheste] AA W Asdg UEAA
AE Bes e As W 7HE 2 @93 family=, 4 A A=
grste, Al = dvde] w

tlo

SA 7 1. kingsejongensis®] SA|37 5ol Al Al FAA &4 AFE &7 §3)
of AW FHA familyel GPCRS =543 & AT Y FHA}F family gH 2
Hl LA = ] o] FoldAE A 4 9l

ztzte] @Ael BA Mool W Fu7
=

A& (Homo sapiens), 232] (Drosophila melanogaster), =< (Daphnia magna) s
AFg7tA & AFEde RAAAEFOSZHH GPCR F44F pool gE $- 7]EC g1
st SX Q7% T kingsejongensis® +7A|, R AARA] dlo]E #] o] 22e] local BLAST 4
&sto], GPCR F3dA TS FHEH

% 513709 F4AF TR A, 7TM F+Z %4, domain ¥ motif &4, &AF 7] ASE
M5S B3lel, FALAF T kingsejongensisl A % 23971¢] GPCR 4 A 831

GPCR 4 A} family= 7Hg @2 A7 d A1#S 7|22 Class A Rhodopsin, Class
B Secretin/Adhesion, Class C Glutamate, Class F Frizzled receptors® % 47019 & 3¢
BEFdog Uy, o] &, T kingsejongensis®] GPCR-& Class A rhodopsin®l] &3 3l
FAA7E F 23970 F 1872 oF 7824%E A &

AV (Homo sapiens), 23%¢] (Drosophila melanogaster), =¥ % (Daphnia magna) 5 2
SAEI ASEA S A, T kingsejongensis®] Class A o GPCR A= Lipid,
Aminergic, Peptide, Melatonin, Opsin 5% Ligand®} %<& dA#o] = receptorEo] &
Exo7 wWAE. o] F  Peptide receptor® EREHE  FHAAR AFdA T
kingsejongensis®] FAAEC] & AEE S A (Y 9). ol dA B4 A
A 87 Fo AR SolH o Uehue dAo R, 5% Ao #AE 7|e ) AdEo]

- y 1
AE 7hsAel Avta 5 Jbsd sAW, 2d 24F ToA GPCRE FrhdEate]
HlustAY, g 5] A5 Ve tEs A% F7F A7 So] 8
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- FA87F T kingsejongensis?] Class B, Class C, Class
Zol vl B3 F53 dF &3k Aol Ao, A2

A A (2™ 10). webM S el st
7]
ol

el
5@ 87 A% 9@ MAUZY dud Rk, od
e FAAEoR A%el J1EA A BF, 4gel B
%

| Purine Class A GPCRs

(Total 187 Gene)

Melatonin

Aminergic

Peptide2

a9 9. 7. kingsejongensis 2] G protein—coupled receptor (GPCR) Class A Fd# A%

%. T kingsejongensis®] GPCR A xl= Wt o g 77].
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O €% Hold wE FIXQZAF In vivo BA XN ¥ A

3} ° T2 710 W& FH 75 1. kingsejongensis®] AWAF thAl
2ol s, 4719 &% W9 (4T, 8C, 14T, 18T)d W& /n wivo A AxE (&
7

- A W oS = 14Tk vlatske], A2 (4T, 8T)dM = AT TEA
of Aldo] FJAH AL, 221 18Tl M= ofte] EaAt &5l s gls (2

- AN A%, F A o gz o) 1e@ddA fo8A F719S (39 1IB).
1o

N ol BHEAS W, &= 2 A= Aol EAs= G N

Eurytemora affiniso| A= %0 & wehxjdo] o]

et al., 2018). W&t F=o] Q7 F T kingsejongensis®] WEyt HA 5ol 2o A
IS W=t AS EHsA 308 5 9o

. B) Reproduction
A) Developmental time

60

50 | P
mmm 14°C (Control) || i;og (Control)

—— 4°C

th
=

40 |

m §°C

Y
=
N
%
e

Number of nauplii
(] W
(— | [—

[
= =
| g_( _\I

Developmental time (day)

012345678 9101112131415
Day

ag 11. A) &% =74 uE X847/ 7T kingsejongensis ¢ WEAIF B) &% A

o uE 5.1%]&7% T, kingsejongensis 2] A2&

O 2% Wol 2 FH7IZe] }2 FALAFY BHN2F B

- A2 A2F (ROS, reactive oxidative species)®] 729 ~E# A %%Loﬂli A sk A vk A
ooy A &8 & &l At 2ElE E3 ‘“ﬂ/\}ﬂ*‘loﬂ @?%L Aukx o2 QA
Lo =geh WHW}X] 2= Aee did 439 AAANFES FTHAIA AAgAE S

Al tk= Bar7k 9l (Schulte, 2015).
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Fgste] Ade m= HE v wo] A
2018). FHFEE FoAA +F2

F A A7) 3L (Cossins, 1994) TFA FHAFEES 9 2xA EJ‘ﬂ*E = Ei.‘ v%/\é
< Fole A7 R 7t % (Yoon et al, 2022).

- A2} votxd A FE SR T kingsejongensis®] AW W& A3y PUFA

o M7} 4% 7)o} A A Por BEHo YA, PUFAS] H &S A2
g =4 Uge. wala, PUFAZ} 939 FA4L 7o dLstsd d54e el
T 91 1 =28 4 glon}, Z=71A0] Ap W Q)

A) Total fatty acid
300

250 {1 T

TFA (mg/g dw)

p—
th
=

=

H
=
=1

e

50 | | | | ’_7_‘ | | | [_e%_]

4°C 8°C 14°C 18°C 4°C 8°C 14°C 18°C

Before
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Starvation Starvation
for 5 days for 10 days

B) Fatty acids proportion

= SFA ——= MUFA mmmm -6 PUFA —— n-3 PUFA

100

80 b
4 a a a a ab a ab ab
=60
x b
: - 3 B8 -
X 401 B a ab ab ab a a

a L ab |

4°C 8°C 14°C 18°C 4°C 8°C 14°C 18°C

Before
stravation

Starvation Starvation
for 5 days for 10 days

a¥ 13. A) 2% 2 F2] 717 W& T kingsejongensis ¢ AA AWk g B) 2%
=2 717l W& T kingsejongensis ¢ A ¥AF A

[e]
*& (22:5n-3, DPA; 22 6n-3, DHA) S7lste Aol &9 (29 14, ¥ 4).

- mER, A arkel A% RE R g 24904 PURAL 9 oA des s &
ws Ao fuHm, ROS Fyw oleid A& SLHY. A, 2he) A PUFA
[e)



A8t o ¢k F& AN AEHATFSE FHH.

A, 98 2 FAE 2ET 7 Jon  ZAGEIAY oE 4L
ZAd 93-S F1, (Hishikawa et al, 2017; Bie et al., 2020). DPA+= <&
FHFEE YA AFHRA FAA T DPAE X779 95 WS 2174 ddo 7)o
= Aoz d4eA QS (Drouin et al, 2019).

ox fof

gl

SFA MUFA PUFA PUFA

16:0 16:1n-9 (n-6) (n-3)
4 8 4 1B 4 8§ M I8 'C

Elongase | !
8.0 a 18:1n-9 i 18206 0 18303
¥ — [ETramraere] = [ e = T o
i 1o o Tiaeti] e Jesrzer o] (]
Elongase
¥ 1 b AGFads
20:20-6 18:3n-6 18:4n-3
e on] el — [l
N ! Elongase
AfFads 20:4n-3
0.5 | G52 | 6.9 | — 093 | b5 ] 098 [0L2}
FEET [ 657 [ow 07 [0}
+ ASFads
20:5n-3

[LO7[108 126l

[ L3 TTa7 TS

(The fold change to 0 day)
O 14, &% 2 =2 713k W2 T kingsejongensis ¢ 7} Ak w3l Z 2wl
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Sampling group

F ? tty Before Starvation for 5 days Starvation for 10 days
acid  |orvation] 4°C  8°C 12°C 24°C | 4°C 8°C 12°C 24°C
SFA
16:0 | 14.1%0.32" | 16.52+1.82" 18.12+2.33" 18.49+0.89 19.66+0.53" | 18.4+1.94" 17.16+1.28" 20.32+1.72° 21.75+5.29"
18:0 | 2.49+0.37" | 3.08+0.65" 3.44+0.85° 354+052°  4.17+0.4° | 4.34+0.86° 4.55+0.96° 6.11+0.49" 10.66+5.42"
20:0 | 0.09+0.01° | 0.08£0.01>  0.09+0.01°  0.07+0.01>  0.09+0° | 0.11+0.02° 0.14=0.03° 0.160.06> 0.39+0.13
22:0 0.11%0° 0.10 0.11+0.01"  0.1%0.02° 0.16+0.11® [ 01%0.03"  0.2+0.04® 0.19+0.06® 0.37%0.17*
24:0 | 0.07+0.01° | 0.07£0.01>  0.08+0.02>  0.07+0.01>  0.09+0.03° | 0.08+0.01° 0.16+0.04> 0.160.02> 0.510.33
MUFA
16:1n-9 | 0.79+0° | 0.81+0.01*° 0.84+0.01° 0.85+0.03 0.85+0.03* | 0.85+0.04*  0.7%0.08" 0.8+0.1° 0.640"
18:1n-9 |3.55+0.01 | 357+0.07" 3.62+0.13" 357401  347+0.11° | 3.61+0.15" 4.47+0.34® 4.21+0.08"° 4.73+0.86"
20:1n-9 | 3.81+0.06 | 3.03+0.64  2.76+0.62  2.67+0.05  242+0.15 | 279405 371041  2.66+0.16 2.46+1.05
22:1n-9 | 0.3+£0.02 | 0.25+0.04  0.25+0.03  0.21+0.05  0.28+0.06 | 0.26+0.05  0.47%0.1 04140  0.44+0.05
24:1n-9 | 0.12+0.02 | 0.14+0.04  0.17£0.06  0.14+0.05  0.15+0.06 | 0.15+0.01  0.22+0.08  0.31+£0.09  0.36+0.14
n-6
PUFA
18:2n-6 | 7.92+0.11° | 7.51+0.39™ 7.39+0.61" 7.51+0.07°° 7.2+0.13® | 7.46+0.35 7.27+0.47° 7.19+0.45® 579+1.54°
18:3n-6 | 0.77+0.01° | 0.63=0.11"  0.58+0.16" 0.59+0.03®> 0.51+£0.04" | 0.55+0.1°  0.63=0.05° 0.47%0.02° 0.530.08
20:2n-6 | 0.39+0.01 | 0.31+0.08  0.29+0.08  0.28+0.01  0.26+0.02 | 03004  038+0.06  0.3+0.03  0.39+0.09
20:3n-6 | 0.8+0.03* | 0.57+0.19® 05102  0.48+0.02° 0.43%0.03" | 0.52+£0.13 0.67+0.08® 0.42+0.03° 0.57=0.09"
20:4n-6 | 4.19+0.15° | 3.260.69 2.91+0.73" 278016 2424024 | 2.85+0.61" 3.36+£0.21°  24+0.18" 217+1.28"
n-3
PUF.
18:3n-3 |24.62£0.46°| 23.43£1.01° 22.77+1.33" 22.92+0.33 21.61+0.8" | 22.63+1.46" 23.380.78" 22.03+1.12> 18.19+4.91°
18:4n-3 | 2.76£0.13" | 2.62£0.13%  2.41+0.17"° 25+0.17 2.23+0.19"¢ | 2.24+0.25"° 2.11+£0.29°¢  1.93+0.16°  1.48+0.39°
20:4n-3 | 1.2140.03* | 1.08+0.15® 1.05+0.14® 1.03+0.02°  1+0.01® | 1.09+0.07° 1.180.04® 0.99+0.15> 1.07+0.2®
20:5n-3 | 8.65+0.21 | 7.07+123  6.73=119 = 6.19+0.26  594+004 | 6.66+09  7.69+0.76  561+0.72  6.1+2.09
22:5n-3 | 0.26+0° | 0.28+0.03 0.3+0.03"  0.28+0.03® 0.3320.03" | 0.34£0.06® 0.39+0.1®  0.42+0.09° 0+0°
T. kingsejongensis ¢ Z} A W4bd W3t =230t A

4 == 3 54 73kl W&
=
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a9 15. A) 2543l w
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[ 074820 EBNEEEEY 0733077 |
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1379501 ] 0.728047 [IS35
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ASiEd? 0840654 | 1009427 [[05642731 |
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ASBE (3) Elovid S
D545624 [ 0285205 [TOE000 S ocieis | 1020
w] ] w . J
RO o1 [ 0| ;i ’ m:6n-3 m+2:6m-3
Toa4 0t o 'nlJu‘w 0.08 | 13:2“‘6 18‘.3’“‘ m:5n-3 m+2:50-3
Elovi137 _ 4 20306 20406 m:dn6 — m+2:4n-6
3 18:3p-3 18:4n-3 =886 256
22:40-3 12:50-3 (u=24) (m=24)
T}'pe nf.FA
G - (4) Elovi11
[ traleenl —— Einis
| 5ocam | u-nu 18°C 48k | 503 — 22603 _
— Elovilib
. =—20 ND ND. | ND. |
Ti ture during starvation
(mg'g dry weight) i i .r! : i
g§°C | 1% | 1§°C |
mENA expression about control
= E
0 1 2

E T kingsejongensis 2| AHWAt 24 B) 2=W3le wE 70
kingsejongensis 2] A HAF thAle] #ojdtE= f-AA Desaturase2t Elovle] 74 xF whd &)

(e ZFLe T4 FAS o)

old Ad AxoA &) 875 T japonicus®t =R 8.725F T kingsejongensis® WAk
sk "l Al AA AWAE S FTellA FAL R UEYS. 2k oE T
kingsejongensis®] AWAF profile W3t A+ 53], thrbEEXstAHAE (polyunsaturated
fatty acid; PUFA)S] A5, 1 o] & AWitse Hls)A @ &S A3 e

A% BT 5 08 (29 15A). 53, 4 AR A Oy G4 L2FANT A
a ool Fo% Aow 4%

o] | Aoz A AeA A&et=dH oA
o

shd, &5 Wsle] wE Ak Mgl Fol gt tiv] 24417 48417 =R sk =F
NHE W, 227 Sold 4= dA oz EXsAAte] Hj&o] EolAE AL Felsh
F ARG (2" 9A). A A iAol A B ¥ 3 EE =olE Fatty acid desaturase (D)9}
AES AZAAA 7 ALES] A S 7SO = Elongase (Elvol)9] #dx} w& ZA}
ol T kingsejongensis= =57} $& 3t :=Z94E Desaturase 571t 4 A
S HYa, BFAE Elvol FHd2bE 2@ Aol A et A3 ES 29 (28
15B).

FTstd, SARHA A A& T kmgsejongenswﬁ TR S A W AE vl g o] Eola] =
A A A A Gl gl T-u-tg AoR FAHY, >E7t % e wEdFE AW
Ao BEXSIEE Eolve FHAES Tdol %7}0}J— A& AN AR 2d
o] FFasteE AS74E Bow AAY ExdEe A=0) %0}7}1‘31 7HE 7130 Al
yo] w A H o] FEAE & #AAE e, dlYd dTFAAE FAAH W3

e S A&7l td VEAAs A F As



M 472 AFIUE T SHAHAE 2 7| E
A 14, AN 5X 4=
b A HE S
A 875 Tigriopus kingsejongensisE 283t X877 A S o] F83 FHA 4
FLUALY] AHE RSt st 2 AL A2 WHEE fHete] F5HoRE dy
A hALA 9} FAA ] A ] tigk A 7] HEA] 4] S k)
U A s 9 G4 e
A 5E AFEEE 24 Fau§ 24 £ (%)
- T kingsejongensis RNAseq 53}
T{grzogus - T kmgs.ejonge{ysm Genome ~ IBrowse
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