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Tab.1 Abbreviation and function of genes investigated

] AR BEL AR Thhe
abbreviation full Chinese name full English name function
ACACB AR AR AL EER acetyl CoA carboxylase B %%L@Eﬁ/\?ﬁ%?ﬂﬁ:@%ﬁ& JRWTRR KA iR an
2
FAS JIg 0T R R it fatty acid synthase %@i P 2 P4 Rl AR PR T 4l g A T 20 (A A R g U R P A4
=99
SCD1 TE e LA A A 2 1 Ay stearoyl-CoA desaturase % 5 A9 L MR K 16:0F118:04 7 F516916: 1n-7F118:1n-9
ACOX T SR A A T S A peroxisomal acyl- (EALBE R G A U IR B ER A, 2 1 S B4 HE T R B
AFALEE coenzyme A oxidase =R APl
CPT1 VAR G T 4 o Tl carnitine O- PEAL A AR 7 TR A R A RO TSR 4 B8 BRI, SR b4 R T B P4
palmitoyltransferase 1 AR oK e
GPAT BRI e R glycerol-3-phosphate H B JE NS ACPERAL B H il -3-BE R Isn- 16z, /- H UM B RR
acyltransferase A RCH I =R —
DGAT = e ey A diacylglycerol O- PEAL A T H R R & B = H il ) 7
acyltransferase 1
ATGL 7 H e =156 5 s adipose triacylglyceride AR I 4 P PN Ve = K A
lipase
HSL ?ﬁ%ﬁﬁ@‘ﬁﬁ?ﬂi —ENg hormone-sensitive lipase FEALTH I B K A
ki
DAGLa vk g T o diacylglycerol lipase, K T H i b ) sn- AL T R
alpha
MGLL FATH v g i i monoglyceride lipase V40 B RV R A A it 2 R U TR R el
PL ik g iy pancreatic lipase Z 5 IENTHACE R R KA, FEH I =B 2 3isn-1, 36 B IR
JUTRR, 7% BRI
BSAL HE 6 B0 Hi 7 il bile salt activated lipase SR AR T AR S ARG, SRR P A L [ e
AR VA MLBEG . —EAN =Tl DA R AR g T R 1 e 1 R T
FIZK AR, T H I = 58 4K A H AN i R
LPL IG5 1 g D7 1 lipoprotein lipase Ak 1 252 R B 11 A = R K AR
HL I ety hepatic lipase AR I 2% i 2 1 A AE 1 E Tl = TR A IR 7K A
Apo HEEA apolipoprotein SR F A R R A
PPAR T A B AR B T peroxisome proliferator- TG TR AP, W 5 R g S 1 4% B
RN activated receptor
SREBP1 R [ P s o sterol-regulatory element 2 55 1AL W A= 6 R I R 25 11 i R e s 4%
HH binding proteins 1
LXRa XAk liver X receptor LT FAL MR AR A2 AR R [ I A SRR A K
HNF4a 20 A% R F4a hepatocyte nuclear factor T T T A W 2 DAL s R s IR 7
40
HMG- 3-FRIE-3- FE AR R k- 3-hydroxy-3- JIE ] P e K S il
COAr COAIL 5 fi§ methylglutaryl CoA
reductase
CYP7AL JIH [ 2 7 o2 A cholesterol 7o~ I BR & K S il
hydroxylase
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1.1 SEIGXT&R

AW 5T R FH B K = F2 5 A BR A &) (b
FH) $R AL 1 W] — L R ZE E 4 . (- IIR T 2 20 g).
SRAEET, RS AR GEA A & 50%, T
W5 & 10%) 3R 1 H o 30 Bfarh RAENR |
mE M. BZRk . OWLPS . BERE. B OBMEL WRNE.
OE. il . BITES . 5. 5 REE ST
B2 TR 2Y (Fe 5 22 3 At vp LA g i 4 40
fRIAR) BIREAS , AL LU IR 10 B A i) 45 b
AE R — A ERE, 3Rt EEE, K
52k i P RAVE N B3 ST B0 S 56 8 B
82 FEAH DG R BT o B PHAT o

1.2 RNAZH!. ¢DNA &Rk, SEAfEE PCR
K Ri (qRT-PCR) 734

i F§ RNAiso Plus [ F2AE4 TR (K3 ) AR
OS] ] HRBUREAS (AN 3 N EE) PRI RNA,

W H AR i (50~100 mg) VR RS U AR,
A 1 mL Trizol i&, ] 7£ Rnase free & P TR &
B0 (12 000xg, 4 °C, 10 min) Ji7, B iE R 3
BELE S, A 02 mL &M, BZIES 30s,
VK F##E 3 min, 2.0 (12 000xg, 4 °C, 15 min), ¥
WA S OE T, IMASRBR RN, |’
5], =20 °C {47 20 min, #5.0> (12 000xg, 4 °C, 10
min), 5 BIGW, SRS R B RNA JIE, N
A 1mL 75% B, 1B, &0 (12 000xg, 4 °C,
10 min), FRFF L3S, 01 mL 75% L8, 125,
B0 (12 000xg, 4 °C, 10 min), # FWEW, ¥ L
W ATF . fin DEPC 7K (20~30 pL)i# i 3K 45 1Y
RNA. f# ] 1.5% 119 35 B 58 e FRL TR RNA 1)
5 Y IR A BE . Colibri #2 43 & 40 % O B it
(Titertek-Berthold, £ [&] ) X} RNA [ ¥ & F1 4fi & iJF
AR . 4R J5 AR 4 FH P 0 Evo M-mLV
RT Mix Kit with gDNA Clean for qPCR(CEFlEi 2 9y
BARFWRAR], Kby 7%, HTRSR5%E
e 53T o

HRAE NCBI 1 97751 8 1+ B A 3k B APy 2 38k
H5 Y (% 2), HERAEYRHEARAAR G

F2 LR REISIFT

Tab.2 Sequences of the primers used

514 FHI(5'-3") GenBank & 3% 5 FEK E op

primer sequence GenBank reference product length
ACACp-F AATGCCGTTCCTATTCGTC XM 035639393 256
ACACB-R GAGCCTGTCTGAACATCTCG
FAS-F GGCAACAACACGGATGGATAC KC189927.1 205
FAS-R CTCGCTTTGATTGACAGAACAC
SCD1-F CTTCTTCATCCCCATGTCTGTGC XM_035612833.1 225
SCD1-R TGGTAGTTGTGGTATCCCTCGCC
ACOX1-F GATCATCGGCACCTACGCT XM_035638508.1 119
ACOX1-R TGACTGTGGGACTGTTCAAGAC
ACOX3-F CAGGGCAATTACTTGAGCG XM_035623459.1 131
ACOX3-R TTGAGGATGAAATCAGTGGGT
CPT1-F GCCTTTCAGTTCACCATCACA XM_035614266.1 113
CPT1-R ATGCGGCTGACTCGTTTCTT
GPAT-F GTCGCAGCTAAAACCAAAC XM_035607968.1 199
GPAT-R TCCGCAGCAGGTAACTCAT
DGATI1-F ATGTACTACTTTGTCTTTGCCC KC189938.1 180
DGATI-R GAATGGTTTCATTGAGTTCTGT
ATGL-F GCGAAAGAGGCAAGAAAGCGA XM_035643755.1 263
ATGL-R TGTAGTGCGGGAGGGATAAGG
HSL-F GCGTGCCCTGCTCTACTTG XM_035629599.1 89
HSL-R TCTCGCTGAGGCCACTTTC
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"R
519 JFHI(5"-3") GenBank % 3% 5 PR Top
primer sequence GenBank reference product length
DAGLa-F CAGATGGACAGCAGTTGGATGA XM _035628256.1 148
DAGLa-R GACGATGACAGAGGGAAGGAGG
MGLL-F CTGCTGCTCGTGAACTCTG XM 035628286 84
MGLL-R CGACTTCTTTGCTGCTAATGT
PL-F TCAGGGCTTTCTGGGATT XM_035605303 289
PL-R GAGCTGGAACTCGTTGGTG
BSAL-F CGCCGTCCTGACATTAGC XM_035609042 289
BSAL-R AGCCTTGCCCTTCTCCCT
LPL-F CTCCCACGAACGCTCTAT JQ690822 166
LPL-R GCGGACCTTGTTGATGTT
HL-F GGGCTACGACATCAAGAAG XM_035629475 197
HL-R TGAAGGAGATATGGAGGTTT
ApoAl -F CAGCCTGGAGCAGAGTGT XM_035637559 170
ApoAl -R CCATTTGTTTCACCGAGTT
ApoA4-F AGGATGCTTTCTGGGACTATGT XM_035620874 101
ApoAd4-R GAGGCTGTTCACTTCCTTTCC
ApoB100-F TCTCACCCTCGGTCTCGG XM_035617338.1 158
ApoB100-R TTCAGGTTTCTCCTCACAACGA
ApoEa-F GGCAGCAGATGGAGAAGT XM_035620876 277
ApoEo-R TTCAGCAGGTCGTTCAGG
PPARal1-F GCCTGGTGAATGTGGAGCA JN253593.1 103
PPARal-R GGGAAGAGGAACGTGTCGT
PPARa2-F CCCTGATAACACCTTCCTCTTTCCC JQY01838.1
PPARa2-R TGTCTCGGTCGTCTTGATGTCCTG 109
PPARB-F ACGGCAAAGGCTTCGTTACC XM_035643796.1 147
PPARS-R CTAATGGCAGCAACAAACAGG
PPARy-F AAGTGACGGAGTTCGCCAAGA XM _035631101.1 121
PPARy-R GTTCATCAGAGGTGCCATCA
SREBF1-F CAGACCAGCAATGCGAAGAT XM_035615397.1 224
SREBF1-R CAGGAGCCGACAGGAAGGAG
LXRo-F GCGTCATCAAGAGTGCCC XM_035627821.1 153
LXRa-R ATCTGATTTGCTCCTCCGAG
HNF4a-F1 ATGCTTCTCGGAGGTTCTG XM _035646017.1 247
HNF40-R1 GAGGGATTGAGGTTGGCTG
HMG-CoAr-F CCACGAGCAATGTTGTCCC JN542428.1 206
HMG-CoAr-R TTAGGCATCGCTGGTCTTTT
CYP7A41-F TCAAATAGCCAGCGGCAAAC XM_035635553.1 227
CYPTA1-R CCATGACAGCTTCGACCCTC
EFlo-F TATTAACATCGTGGTCATTGG KU057926.1 153
EFla-R CAGGCGTACTTGAAGGAG
RPL13-F GACTCCCGCCGTCGTAAC XM_035628959.1 108
RPL13-R GGGGGCAGAAGCCTTCCT

) A SR A K2R I Fa e =
A9 EFlo FIl RPL13. Ff B Fi B 1 B A FH F 56 iF
HErFH, LhltrEfiZe, Fras| Py Hacg
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7€ 1 PCR 1Y (Roche, i) #4T qPCR R, Jx
MR Z 1 2 uL cDNA #E# (7 B 10 £%5). 10 pL
SYBR" Green Pro Tag HS Premix II (2x), 0.8 pL
1E W 51 % (10 umol/L), 0.8 pL iz [1 5| % (10
umol/L) Fl 6.4 uL JopE /KR, FEF: 95°C 30 s;
95°C5s, 57°C30s, 72°C30s, 40 MEH, 7&
PCR JZ N &5 I, ARG b A7 )6 fif i £ (95 °C 10
s, 65°C60s, 97°C1s) 5, FAEEM 3/\$
5o SR 270G A 45 SR ) e ik K,
KA, DIFER AL 22 ¢M%L$¢ﬁl
FoAZH 2 e 3R 1 FRR iz SR A AR AR
1.3 RS

FH SPSS 16.0 F 4% 35 [A] 3 18 ¥4 E 17 . A
FIT . R Tukey [K 14 22 51 K6 36 20 46 ) 1
HZ RS, BEHKT N P<0.05, {HH
FAFE AL B RS, REHEE O E
TSR g R R P E AR
R, (POFERR.

2 iR

21 BEBEIFERHEXER

AWFFEXF ACACS. FAS F1 SCD1 % 3 g i
G AT TE AT (K 1), ACACB TELIE
il Rk s, TR A 2 Rk m il
FAS Fl SCD1 ¥J#E i rh SRkt fe vy, AEJFAE AP 3R

HRAL, %4, SCD1 7EiR ek AR

22 EREASBEXER

ACOX1 5§ ACOX3 WML FRIR o A AR,
BItEh Rk i im, TERRNTA SRR 3Rk
K, 55 4coxt Tﬂmclﬂi% AR (K 2),
CPT1 7Effirh Feihfm ey, HUOEBENE. AE,
FENFIEA h 22ah i ik

23 HHB=F&
BB B

GPAT3 FEFAE h Rak Efe i, FEAR 414U
LA A ik (B 3). DGATTEE b ki

B, HRERmER, fEoEfmsEtEssE
ik,
24 HHR=BgKE

ATGL EEAEAFIE L, HUROIE (K 4).

HSL fEIR h ik fe i, HOREIRIA S, 7
B IR IR, DAGLo TEh F ks, H
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Fig.1 Tissue distribution of lipogenic genes in
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(a) ACACP, (b) FAS, (c) SCD1. The expression in the tissue with the
lowest expression is 1. 1. eye, 2. brain, 3. gill, 4. heart, 5. skin, 6. adipose
tissue, 7. muscle, 8. liver, 9. kidney, 10. spleen, 11. stomach, 12. pylorus,

13. foregut, 14. hindgut, 15. cecum; the same below.
U MRS AL E e P Rk i (. MGLL
TEfdirh ikt iy, EUA TPk .

https://www.china-fishery.cn



X, 45

K= 244, 2024, 48(3): 039103

20 ¢
17.3
- 16.5 16.016.0
g2 15 13.7
I 2
® 5 10.5
B
5 S 5554 6.26.06.1
s I 34
1.01.1
0 J L inEn J 1

1234567 89101112131415

HH
tissue
(a)
40 ¢
g 29.8
o L
0 3 30 26.1[]
X & 217
s 20 ¢
=
%E 10.3 o 120
=10 t '
§ 28333221201012{‘4616[‘ H
o oo 2L
123456728 9101112131415
L
tissue
(b)
10
= I 7.8
S 6.9 73
i 6.5
X2 6154
® 5 PP
Be 4%
oI -~
= 5 2.6
o 2| 1'51.21'0 1.71 | 1.7 ]6H
W D et

123456789101112131415
QE.V/\

tissue
(©)
2 RESEMHEASBEENEARS S
Fig.2 Tissue distribution of fat oxidative
decomposition genes in S. maximus
(a) ACOX1, (b) ACOX3, (c) CPTL.

25 BERH WA

PL Fl BSAL-Like T£ K Z2 T v 2 2153 A5 #H AL,
YIErA I 48 . Il AN b ek A, FESE

JU IR I v ik SRR (] 5).
2.6 MEWHMBEKEE

LPL £ T HEUP A ek, fENFIE a1k

https://www.china-fishery.cn

15 ¢ 13.8
=]
8
I 2 10 t
K5
®E 6.3
B e
EE 5 '26 3.9
o 24 24
H16H 1110 HlOIO 7
0 W e engl

1234567 89101112131415

H
tissue
(a)
60
50.6
- .
S 41.1
0 2 40 | 39.0
XN a
x5 273
E 3 20 18.5 18.2
= 5 i
8 7.7 H H
3.5 3.5
1.81 026 25
0 Il H o 1_2_0|—| |_| |_| il J L

1234567389101112131415
4141

tissue
(b)
B3 RESTHMESREXERNERSH
Fig.3 Tissue distribution of glyceride synthesis-related

genes in S. maximus
(a) GPAT3, (b) DGATa.

i, HUCNIRITALZ . WLP FEE, 75 B A
i v Rk i X (8] 6)0 HL #F JFFIE 3Rk i
, TEMpIE N IR e, 7RI s s Ik,
B . 85 ONE . BERFEHZIRILA HR IR H .
2.7 BERAEREEE

HAEE A AL AR AEH AV, Apodl 1F
Fi AT L2 PR AT ek, (EE JF I A A P G R 3k
KT (B 7)o Apodd 17 il b k8, 15
JHF A 2 3k i R A, (HHA L 2 LR R A H
ApoB100 T JFFHE RN B vh Rk Ay, 7EMR . Fi
FIE A0 Fe Rk TR . ApoEa 32 B AE i FI T HIE
ik, EHABHSU P RIA BRI,
2.8 RE;itER A0 AE E E2 4K 5

HMF-Codr e85 M ¥ Rk, BT
Fakarfm, HUCOVNE, 7ENLA 35 R
(%1 8). CYP7A1 TE i MR Rk AR &, 7

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries



X[, 5

K= 244, 2024, 48(3): 039103

50 ¢
42.7
R
I8 2
) g 30 |
Hﬁ 5
% (0] L
=22 14.9
< g
R H )
: 53
2.62.4 2.6 349739773555
0 mml.;_o.]n?mlm's. 0 dldm
1234567 89101112131415
HH
tissue
(@)
300 r
223.1
= 500 F T[]
=
B 2100 fy 4
B .
®E 20 18.4
Z o
< >
2z 10.7
T‘-) 10 - 73 50 8.4
3427 465500535042
o LL H..mmWHmﬂmmﬂ.
1234567 89101112131415
HH
tissue
(©)

15 r3g
=]
S
IE 2 10 | 8.9
N & 75
K3
';»;' o
E% 51 4443
) 55 2.72.93:2
= : 1.3|‘||‘|H1-71.31.21_01-5
0..|T|...|T|...|T||T||T||TI|T|

1234567 89101112131415
HA
tissue
(b)
20
=
g 15 F 140
i
X g
K 10
+=
% > 2.72.62.7 5"
i20m AT
0
1234567 89101112131415
ZHZ
tissue
(d)

B4 RESTMMEAHIMEEEERSH

Fig. 4 Tissue distribution of intracellular glyceridases in S. maximus

(a) ATGL, (b) HSL, (c) DAGLa, (d) MGLL.
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PPARo TETH A ¥ K3k, {H PPARal
1 PPARa2 2153 A B U] (B 9) PPARal
el E kil , HkGEH , M PPARa2 780 JE
ik, TEHAMMA L R IAERAL. PPARS TENT
Ik Gk i de o, 7R A A 21 Rk R ARG
PPARy TElp h Kb w00, TEMIEh B a3k
N, TEHMAH L RIREBAN . SREBP1 7E T
BHAL R HEFRL, FERMM D REE R
LXR-o TEFFIE A A s die i, HOROA B E AL .
HNF4o T iE th Rk, 7EFNE b BA rh 45
Fikht, EHADAZ PRI EBIL,

3 Wi

AT R A SR DR A L S A A B T B i B
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fiff X S 3L P ZE AR AR P A BE L, i BT
TR ARG A e e Tine . BRI &
AL ACACB. FAS Fll SCD1 £ K Z5 6T BT JJE
R IE AR . ACACS I FAS ZAEALNE 5 2
WA B SE R, SCD1 T LIE 1 A9 F i AR
2, B 16: 0 F118: 0 405lAb R 16: 1 AI18: 112,
ACACBTE M h F 35 & e, FAS #l SCD1 7 fixi h
FThEEE, SKEBARALCHERERNF
PPARal Fl HNF4o W75 K 32 BT (1) B 3 vh 5 2R3k,
X R BAE REE PR N, B 38 F0 N 09 i i A= B mT
AE LI E B 35 B . LC-PUFA (long chain polyunsat-
urated fatty acids, C=20) TE{E ML REMN AT
5 T K 45 25 AR Y, FAS B SCD1 7E K 3% 6F
0 B PP Rk, AT RE SR PR Shy 3 S i I R 1 K ik e
kB LA R H B TR . iR E AT
fRas e, BRI e i, SR, H ARG
(25 R F W, I8l BE AU S 372 W i 35 B
1./ LC-PUFA AW & U EE 8 H 1, FEHAb
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(a) ApoA1, (b) ApoA4, (c) ApoB100, (d) ApoEa.

KT H M =B EY S K, GPAT3.
DGAT. ATGL, HSL. DAGLo Fl MGLL )21 4}
IR AR b 3R WY T RS2 B A 107 1 A0 AR s )
S B TR =R ((TAG) & A W6 Fl i 4%
— & H I — TR (MAG) B 4%, w2 40 W i iy
MAG TEHREEH ISR B 1 (MGAT) fEHT T, 28
B H I (DAG), $R )5 FRAE Ik H i mE L %
R (DGAT) fEF T2 TAG. 55— H il -3-
W2 (G-3-P) 42, ELAH RISy, Hihsei
B R AL, A7 o- HIMBE IR (23 L LA bE
T A 7= A2 0 o= H VB IR A IEH) e a- H B IR 7E 1
THT-3-T R W KL 56 RS W (GPAT) A/ FI R A i — Ik H
W™, B DGAT R¥EVER, AW TAGY, #EA
W5, DGATHEMHIE &R FRIE, 1l GPAT HAE
JHME e 3Rk . X RIAAE R ZE BT, MAG i A]
AELL G-3-P A8 S L4

WiFh EENE T B ATGL F1 HSL % T FIIG 7
MR ZE CHEE . ATGL & TAG K. &
1 DAG Fig 7 R 1Y 55 — 20 W BR 34Ul , T HSL 1

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

TihfE DAG WIFESR, 4 MAG MR TR, 78
AT, ATGL EBAERZEBEIFME P ik, X
HR#EMALFR KGR, MGLL 5 HSL A
F U FEAE R, B G B 20 i A Al 4 B P A A
TAG Kff R H M ARG iR, MGLL i 77 LL#b e fig
FEENRVIEE, KFIRE A TAG M= 1 s
B, MGLL F2AE Rt Rik, HSL &
FAEMRAAR A LR Rk, X 52068 R Ty 41 4
FEARERARY, (RRAEF R R A b, HSL
FEAE PR AU RERB N E R LW,
AN T) 3h ) 2 8] AT BE A7 76 AS 18] (4 A 5 AR 8 ML il ©2
DAGLo F 2 A B N A R 7 e 4% 1) MAG
(4T A . KAk DAGLa )5 4235100F
BT HAE RS BTG P YRR R DI RE T HL DAGL 36
A A5 A 2- A6 DO ER H il L 2-SE R Hi L 2-
TR H I A 2R AR e, S A R 2 R SR
LUz R o E
PL FEH R, JHE+ 480
T AR AR BT B VR FIE, PL 32 B A K O 14 A

https://www.china-fishery.cn



e

X [ TH,

IR 24, 2024, 48(3): 039103

1200 ¢ 1047.4
900 | _821.7
674.4
. S 600 b g, s 4
I 2 ‘
) g 300 I;&%ﬁ7|_| 117.1 ]?"7
KE 40
=2 30! 290 1
=5 20
5 L
18 I 7|—2| 29101 |26
12345678 9101112131415
H
tissue
(@)
400
3247
< 300 ¢ 260.5 2851
S M 214.4
g 200 i
& 100
%ﬁ 40 36.6
~ [
EZ 30}
< 118.1
e ?g 6 1.7
Oﬂlfllmlq%"q o Lo [12s LI LI

1234567 89101112131415
H
tissue

(b)

B8 KZEHTPETELANAEE R 5 X EER AR S
Fig. 8 Tissue distribution of genes related to bile acid
and cholesterol metabolism in S. maximus

(a) HMF-CoAr, (b) CYPTAL.
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Tissue distribution of transcription for 29 lipid metabolism-related genes
in turbot (Scophthalmus maximus)

LIU Guoxu *, MENG Xiaoxue ’, MA Qiang’, WEI Yuliang’, LIANG Mengqing’, XU Houguo >’

(1. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China,
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: The distribution patterns of adipose tissue in different fish species are highly diverse. Turbot (Scophthal-
mus maximus) has a special lipid storage pattern, storing lipid predominantly in the subcutaneous tissue around the
fin. In order to better understand the lipid physiology of fish storing lipid in subcutaneous tissue, this study prelim-
inarily investigated the tissue distribution of 29 lipid metabolism-related genes in S. maximus, which are involved
in lipogenesis, fatty acid oxidation, biosynthesis and hydrolysis of glycerides, lipid transport, and relevant tran-
scription regulation. Fifteen tissue samples including eye, gill, brain, skin, muscle, liver, stomach, kidney, spleen,
heart, foregut, pyloric caeca, hindgut, caecum and subcutaneous adipose tissue around the fin were collected from
30 fish for qRT-PCR analysis (10 fish as a replicate pool). In the PCR experiment, EF1a and RPL13 were used as
the reference genes. The amplification efficiency for all primers, which was estimated by standard curves based on
dilution series of target template, was within 95%-105%, and the coefficients of linear regression (R”) were >0.99.
A quantitative thermal cycler (Roche LightCycler 96, Basel, Switzerland) was used for the real-time qPCR, and the
reaction system and program followed the formal procedures in our laboratory. Each sample was run in triplicate.

The mRNA levels were expressed according to the 274

~method. For each gene, the mRNA level in the tissue with
the lowest expression was standardized to be 1.0, and the gene expression levels of other tissues were expressed as
folds of 1.0. The results showed that the intestine and brain had high transcription of lipogenic genes such as
ACACP, FAS and SCD1, whereas the liver and muscle had low expression levels of these genes. The intestine also
had the highest transcription levels of most apolipoproteins such as ApoA1, ApoA4, ApoB100, and ApoEe and lipid
metabolism-related transcription factors such as PPARal, PPARy, SREBP1, LXR-a, and HNF4o. The transcription
of fatty acid £ oxidation-related genes, ACOX1, ACOX3, and CPT1, was low in the muscle. The intracellular gly-
ceridases, HSL, DAGLa, and MGLL, were highly transcribed in the brain, eye, and heart. In conclusion, in S. max-
imus, the intestine may not only be the place for lipid uptake, but also an important lipogenic organ in S. maximus.
The lipid metabolism in the subcutaneous adipose tissue of S. maximus is not active, which may be due to the fact
that the subcutaneous tissue is the main organ for lipid storage in S. maximus. This study will help to further elu-
cidate the regulation of lipid metabolism in fish at the molecular level.

Key words: Scophthalmus maximus; tissue distribution of gene expression; lipid metabolism; lipid storage pattern;

fish intestine function
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