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THHN g i & R W B A2 . fE 8 (Lateolabrax
maculatus) 3 J& T # J& H (Perciformes) . fig #
(Serranidae) . fE#)& (Lateolabrax), ¥ -5 F
AT RS K T 1 BT v e U, R A SR 4
Tk —, WEEHEEZHRMEOLR A
o VR SR A — M AE K AT 15 m ik i
AU T K Y A 4 B AR T B S )
KRR, O s i R R, OG22 iR
a2l U R, AR T R AR B T T R
BRI, I 5 R A5 3 W GRS (B R IR | 57 5
48 7 iy e 4 FURE G A AR R, AR S 38 o
NI A8 7 7E AN [R]OG 68F f8a AT R RE L, R4S
BB A RS SHR L, 2R
G AL i1 X6 5 €8 18 1 i B M S AT RE A N AL
SRy A B R SIE T 7 B R it o B B 1 U 4 A
FIS AR

1 #MEEFE

1.1 LEREMUERKRSEH

SZEGF 2023 4F 7 H 7R BT #RK A R
A S R R I e . RSSO T, PRk iR R ToH O
G FIEH 1 60 HIRAEHTRKE 7 1 B 77 M
SR IRIH AR KR (23£0.4) C, R 28~30,
WA 7.61 mg/L, A 0.457 mg/L, WAHRE:
0.008 mg/L, pH 7.52, B E 4 H 8:00 Fl 16:00
FRPRAREE 2% AU PR A 1RDRE, 6 R 9
BE N 12L ¢ 12D,
1.2 HtEEmEITA
1.2.1 EWERE LK ERAHNNATET,
KA | o3 Bk . AU G 45 12 4% DL S LED Yt
TR I 7E AR 2.4 m, 5 0.65 m Y B R K # Py vp
PN — MR 25D B AE, 5 B PVC BRSO KA 2
S8 e B, W, SFE S MBI, %
DX 3 PR 34 5 B ST R AN TR (8 DG R R G, St
JCEFTEE A R B A B, AT SR
PR B KT 2.6 m 2RI S B8 HF900 3.6 mm &
T AR L, 38 o A5 A v ot 00 B A 5 A A S G
(K1 1) LED AT 45 75 A3 AT 85 4 JERE /N I 40 4%,
PG R 0~1.0 W/m?®, SR FIIE J7 G SIS-20 )
Tk AR BRSO AT A AT R I Ok

(440~465 nm, LI 455 nm). Z§I6(505~530 nm,
Pl 508 nm). BOG(H K 590~615 nm, JIE
603 nm). Z156(620~645 nm, I 632 nm). 16
(BGIEBE, P 455 nm). S5 X 4R ME B R R
TE 0.4~0.6 W/m®, TRSZH WAL G 7E A FDEIT
AR R N AT R TE R

[=s]

B et 1 55620 s A
Fig. 1 Schematic diagram of experimental setup
for light color preference of fish

122 BEEE MEXBE@EITANE SRR
I, R B KR EE N 0.2 m, A7 G IR e 4%
RIENREBEEE N, IR RO T, Rl
PLIEHL 50 RAEHT[F-1 24 (14.5+5.5) em P21k
H(36.5+4.5) g], SLIRHTEIYLE 24 h DI
PO S 0[] T BB )52 e o A AR D 2 5
WAL 5 A BAS XK, E
30 min JE AR SRAZ, 548 5 ho S5 AR BT H
Wl FRED, (R 1 h J5EE RS BRI
SR, N IRKE PPk 15 Bt it
R T I, DU AR RS A8 10 17 i
e P5:

EH{E#a 152 (group preference index, GPI):
ANTRIG 8 DX 8l PN 1) B8 /512 S BB 50 25K
£ 76 2 B IE Y 30 min 5, ARG/ NE SR
— KA X S £ 45 B (R, 5 h (Nl
K8, AL ILER 5K,

MK #E B35 # (individual preference index,
IPI): BRI FHEAILPRTE 1 BSCmfa, A SCE0 i & ik
NS min J5, L% 10 min, S HAESAGE
DX 3 PR 5% B A B T), DA AS [] 06 €8 DX P 1) 45
I 1B 3 - Y8R S A AT R PP PR 4
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br, ASLEILE S 15 0 BJE KR GPI SEit £t

73 HAP S8 R R XL G £ B PR PR S bR,

K LU B AL B R R AN ARG (e B A AT 22 5

B (k1= EB At iE(group retention time, GRT):
HR A 2 BEAAE (35 50 GPI AR E] SRS 5 min
(3L 10 min) IS B -G i T B ARAE A R G X
Io PN A B IR, R B DX I PN SR A1 R F 10 45 K
AL B SR A 5 BA s ), AR SEER R E A S WK

B K $2 B 55 £ (group tail beat frequency,
GTBF): AR I HEAA RS B 8 50 GPT 1 B[] 55T
J& 1 min (3% 2 min)N A9 iRz shAUAR R T 115L,
T o B AL U [ B A R X 5 Ak
gt R RS TR R, ALRILELE 5K,
1.3 HmESEMLIE

BRSO AT A S IR 25 R &, Y
FERE . RS 3 KN B B )45 B PRIk,
m R ARSI LL B 3 IR e, BRI N A5 H 6
SR E L AR . ] MS-222 (Sigma,
USA) A7 JRR B S fift ) I 52 BT A R0 A 0 AR 2k 21
41, BFWAT, FHT G S B v R,
ZEMI IR BR A SUE 453 Davis [ 5E WK HE 24 h 5 B
T 75%W B CIEORAE, T e 2L AT 0L R 285
AR LR
1.4 BEMIEFRHINE

Fit 7% A 220 SR FH A o A 0 5 T 1)
FEm e . ALY LEE A001-3-2 (WST-1
%), W EALERE A007-1-1 BHERE L) A MEH K
ALY A00S-1-2 (Hefaik) . N S &
A003-1-2 (TBA %), ¥ HEF A050-1-1 (L),
Bl 1 W R I A059-2-2 (TR L) . TR T W TR il
A060-2-2 (fHhik). HEAWENEfH FEE
KA ARG BRA 7 (555 P0006) Bradford & [
Jo I R o
1.5 HMELEHSHERASHT
1.5.1 MWEHEAF FEE i IREREE 22—
Z AL K HE Y6 )5, FH Pannoramic MIDI 11 £
FU R HAL P R, R DT UG il
H Case Viewer.2.4.0W #A4-1 & I3 55 A0 ) BEAR
AN B N AR B, BEICAE B 4 £ 0 I T
LA 200 i 5 0 R AR B Sy B AR FR AR o

MM (C. OBE: NFEDLEHARY
BERLIE IR 5 A DX A0 0 JEEAE DD T 100 m 12
AT T A BURE A =2 A~ F 4 i)

B EIEH(Pigment Index, PI): (AK)ZESE/
ASE A2 R, B PI=P/V, [RIAEFAEAS[A] A0 ] Jis
YIA FAFIR R E S N, M AR ZRE P (M
AN 2% 22 R0 2R B Ak (B HE ) S s A 2 SR T 7V
(PR D) R A1 25 2 SR (R) BB 3264 T PLIHAR
152 HERAHAFSH

(1) RNA i@ A7 SO it sElGitd
(QX_A). B4 QX B). HIG4L(QX_C)N AL fif
Y IR I 9 AFESL, HEAT R SR T o1
Mo $2 B8 Trizol 357 (Invitrogen, USA )i HH 45 $2 Bt
& RNA i Ji] NanoDrop 2000 43566 JE i+ (Thermo
Scientific, USA)FIEGEE S HL Uk (HEFE 1.2%)I 2
RNA Jfii, i FH Agilent 2100 Bioanalyzer (Agilent
Technologies, USA)II*E RIN {H DATFA RNA 5¢%&
. {#F VAHTS Universal V5 RNA-seq Library
Prep 1271 G 4R TG IR 4540 2 7 Sk 21 SO/

(2) RNA By Moae s £t KA
Illumina Novaseq 6000 il J¥ - 5 % SCE #4710 7,
A= B 150 bps X reads, 2= FR1E i reads J5 3K
8 clean reads FH T )5 Ze8042 /0 #r. 16 F] HISAT2
WAt 2 2% J R AL e, I AT SE R 3R A &
(FPKM) 114, Ffi# i HTSeq-count 387545~ FE A
(1) reads 1144, I DESeq2 #AF 4T 22 5 ek
A 4rAr, HA£54 P<0.05 H fold change>2 ¥, fold
change<0.5 [ {i (1) 35 [ 9l 8 o0 22 S5 ek 3L [
(DEGs). X DEGs #1720 EIE5Hr, DURERHE
RITEA R 2 AR A ) A X o T L] o3
AP 22 57 Kk A 4T GO/KEGG Pathway
WA, Tk EW e L Tne & H, i
GSEA 8t A7 H L H T .

H A S5 DEGs fr s 42 211 KEGG 15 538 i
Hh B AL ESORE 07 174 IR A R PR AT S
E1F PCR (qPCRYE K, LLHAE RNA-Seq HH %k
PEMERAPE . B A FE KRN 2 (B-actin) 1 A Y SRS
PEGE it PCR SIF 8N 1 fiizs . PCR 9714 %%
PFH: 95 CHIAEME 305,95 CHEfH 55,60 CiEk
20 s, 45 DEI, MHHRXARZ Lighteycler
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Tab.1 Primer sequences used in the qRT-PCR of
Lateolabrax maculatus juvenile

5|4 primer 5|#))F 51 (5'-3") primer sequence (5'-3")
atpafl-F TCCACTTCACCTCCCTCATCAAC
atpafl-R GACGCCCTTCTCCTCCTTCAG
naprt-F GTCCTACGCCATCGCCTACC
naprt-R CCACGGCACAGAAGTTCAACAG
c3-F ACTGCGGCTCTGTAGGAATGATG
c3-R GGCTGTGCGTTCACCATTGTC
rpl37a-F CAACAACAAGCACCGCCTCAC
rpl37a-R ACAGCCCAGCATCGTAGAACAC
trim25-F TGAAGTGTGAGGTGTCGCTGTG
trim25-R CCAGGAGGTCGCCCAGAGG
tpmlI-F GCCACTGCCCTGACCAAGC
tpmlI-R GCTCCATCTTCTCCTCGTCCTTC
pstpipl-F CCCAGCAGAGCAGTCAGGAG
pstpipl-R GTCCACCAGCCGTCCTCAC
peskS-F GAGGTGTGCGAATGCTGGATG
pesk5-R ATGTCAATGTGTTGTGGCTGGAG
p-actin-F CAACTGGGATGACATGGAGAAG
p-actin-R TTGGCTTTGGGGTTCAGG

H: atpafl: ATP SRR F1 &SRR T 1, napre: JHERHR
BERR AL IR TG, o3 AMA ¢3, rpl37a: BWEREE A 137a, trim25:
SRR E A 25, tpml: JRNERE A 1, pstpipl: THEATR-22 2R
A ARG EAE T E A 1, peskS: T8 H Fe (LRI R AT 328
[ if#/kexin 5 7,

Note: atpafl: ATP synthase mitochondrial F1 complex assembly
factor 1, naprt: nicotinate phosphoribosyltransferase, ¢3: complement
c3, rpl37a: ribosomal protein 137a, trim25: tripartite motif containing
25, tpm1: tropomyosin 1, pstpipl: proline-serine-threonine phosphatase
interacting protein 1, pcskS: proprotein convertase subtilisin/kexin
type 5.

m Ol K 440~465 nm) blue
m 50l 505~530 nm) green
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0‘8 i .
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S
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| 031b)  030)  0.30(b)
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0.30(c)

#E(EHK590~615 nm) yellow
BHt(E G EL) white

0.11(ab)

0.28(cd)

480 II Real-time PCR {¥(Roche, #iit:). WA FR
4 20 uL: TB Green PremiEx Taq II (TaKaRa, H
A) 10 pL, . T#E5I¥(10 pmol/L)# 0.8 pL,
ddH,0 6.4 uL, cDNA #E4 2 pL 8 1 45 il 28 5
FEYIRESEE, B R SERUR N S 3L R A v i 2R G
ZH(R?): 0.99<R><0.999, ¥ HIZR(E): 0.9<E<I.1,
SR 27 A5 A SE R AR Bk A
1.6 HHELE

R SPSS Statistics 26.0 Z4:(IBM, & [E)X}
AP FIEHT GPI. GRT. GTBF, BHAFIMA
MR EAT 225 | A DG IE P 3BT . AL D S 2
i 78 Ak 5 235 SRR R AT BRI 2R U7 22 43 BT (one-way
ANOVA), ifi i Duncan's £ %% [/] — AN FE FRAEAS
(] A 32 (] 1) 22 S ME A T 2 LU AR, 4 P<0.05 B
IR 25 W, A5 DIAUEY R« X £ SE"FUR

2 HBRE5HH

2.1 TEBAEHE N B EIT AN

5 Bl AR 1A ] st [ B 0 (8 B0 % B
2 22 HT WLIE 2, 25 R ow, FEd o e E
6By 8 B (P<0.05) . 7E5S 2 /B 30 432
W, AEHFEOGH GPI & T (6 (P>0.05), BiS,
XSGR GPL 35 KT HOG(P<0.05). £00GFIE
&R GPI &%, X5 3 /NI 30 2048 6% 2O
GPI &3 & T 4156 (P<0.05).

B ZD%( K 620~645 nm) red

0.15@b)  0.15(b) 014(ab) 0.14@@b)  0.14(ab)

026(c) 027(c) 026(c) 026(c) 025(cd)

0:30 1:00 1:30 2:00

3:00 3:30 4:00 4:30 5:00

JH A ] light time

B2 AedgEErARTE S h 10 A8 ) B fa o 4e 41
AN ] B8 3R [R) B BOAN [ 4 1) =2 [ 25 S Wl 38 (P<0..05).
Fig. 2 Preference indices to different colors of juvenile Lateolabrax maculatus group across ten time spans within five hours
Different letters indicate that the difference between different groups is significant in the same time span (P<0.05).



1208

o[k B

%314

22 HHENMEERBKETHEEEE

AN TR o DX 3k P A 5 4 45 B st 1) DL 3 AN
[] B () B2 PN, A B DY 0 11 ' DX 3l 1) 457 R i)
5 K T HADOE 5, (P<0.05), 7E 2 h 25 min~2 h
35 min i B) B P60 FT i € DX 38T i B4 e ) G i

22 5(P>0.05), BLHTLE (6 XK 145 8 B ) 2
F ¥ OE(P<0.05), 1B J5 7€ 5 5 DX 8k 1 45 B4 B[]
B T HAOG 6 X ] (P<0.05), 7F 2 h 25 min~
2h 35 min BB G, L6 4) A i X B
[ 45% B4 B[] k3 22 F 40 68 X 3 (P<0.05)

O FE(@EEB) white O #B K- 590~615 nm) yellow W £L%(iH K 620~645 nm) red
500 B8 505~530 nm) green [ 5 )6(J1:440~465 nm) blue
B C
¢ c ] ¢ C ¢ c c < z ¢ c c
2 = be [ c bc = = = ° < c ¢z
2 b
% 5 b b b b b b b b
E 8 250 H
9
is
o
& aga aa aa aa 22 2a 2. 2. aa a,
1 1

0 L L Ll Ll Ll L L1 L
00:25—00:35 00:55-1:05 1:25-1:35 1:55-2:05 2:25-2:35 2:55-3:05 3:25-3:35 3:55—4:05 4:25-4:35 4:55-5:05

B E] B% time period

A 3

ARG IR AR B 7E S h Py 10 ASAS [ B[] B B4 45 B B[]

AN R 43R [ 6 BEAR [ 4 391 2 [ 22 57 6. 35 (P<<0.05).
Fig. 3 The retention time of Lateolabrax maculatus at different light color areas for ten time spans within five hours
Different letters indicate that the difference between different groups is significant in the same time span (P<0.05).

23 AEXRBTHRHPIHERME

ANFEDCET SRR IE 4, &, H
K6 ARt 4y £0 i 1R R A R IR, FE 1 h
59 min~2 h 1 min 1 4 h 29 min~4 h 31 min
Bf B B R AR AEGOL M AT L #E 2R

(P>0.05), fH H At B[] Bt 3% 22 55 B W (P<0.05),
HiRRW R A & 2R b g>H>iE . 524
Fb, 20 Ot X 3 P A8 B 78 5 A s ) B B 4 4
R iR R, JIF 3 & T A O 8 X 8k
(P<0.05),

[0 9602 e EE) white O] (K 590~615 nm) yellow W £ K 620~645 nm) red

W 56 505~530 nm) green [ 1556+ 440~465 nm) blue

45
>
g e e e d e cd de  cdd

€
& 36 q £ ¢4 d
&
g
= 27t
8
c

gl.g_bcbabcbabbcaabaabcabbabcb
& a
B

0.9 H
=
#

0 N N N N N N N N N N
g(@-?: ECRE S S I S
PO N T L N L
fist[E] B¢ time period
B4 AFEDCE XTI AEETE 5 /NS 10 AR Rl BT 3R R

PR Hh AN [) 2 1 2 () I BRoA [ 40 51) =22 ] 2 55 W 35 (P<0.05).
Fig. 4 The tail beat frequency Lateolabrax maculatus at different light color areas for ten time spans within five hours
Difference letters between different groups is significant in the same time span (P<0.05).
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24 UHBHESEIFERITHER

HE 5 s, R AESTREARR (3540 GPT 51
R R IPL JEAT XS OIS B, FE 6 iR
FIAS ARG 1 10 47 B — Bk, (HREA
AR E] B ) A AR B . BEMSZ T, A ST a7
W6 XU 3 A R x5 (P<0.05), FYEIZ, H
S EIESS AR R TR SORTE J o A Iy

O BEk(EHEE) white

F(P<0.05). BEARXT 5 FGE R mHAR I R 3>
I >8x>3>41

AL, HR4E IPT A & B, FEfiah fa MATE Ot
DX Sl 5% B B ) S 2 T A 8, (P<0.05), 7R K
I FNER S X 455 B8 B ) 43 b G B 3 2 S (P>
0.05), AMATE 5 Bl AE 45 B B[] & 43 LU > -
F> >4 >B>41

0 (K 590~615 nm) yellow W LTG0 H:620~645 nm) red

B S56E K 505~530 nm) green M 15 %(P K. 440~465 nm) blue

42 -

W
W
T

[ ]

oo

T
e

_.
N
T
o

Bk 5 MEGEEITRZERE /%
differences in phototactic behavior tofive
=
T

colors of group and individual Percentage
=
T

(=]

Ho

ab
ab
a
a

itk group

/M individual

Kl 5 SRR KA R (AT 22 5
] H AN ) S R 2 30 22 [ 22 S 1 W 35 (P<0.05).
Fig. 5 Differences in phototactic behavior to five colors of group and individual Lateolabrax maculatus juveniles
Different letters indicate that the difference between groups is significant (P<0.05).

2.5 AEXBTHGFTAEEXEEES W

ARG A6 b 40y £ i) JH I 36 PR e A DL 3% 2.
SO X A ) 8 ) IE Y CAT. SOD il GSH-Px
19 356 1 i 2 T WO RN 1B X 8 (P<0.05), 1T 4%

FEIX I E MDA 5 5 5 155 (P<0.05) . G806 X3l
fri gl 1 TP JE (Y AKP  ACP 5P fe s, H ACP %
T T HAB P4 (P<0.05) .3 R (3 X sk 4 T AIE LZM
T8 P AH H I ToAT A J 2 14 22 57 (P>0.05) .

R 2 AR EXIEGA AT EEE AR

Tab. 2 Effects of different light colors on liver enzyme activities of Lateolabrax maculatus

4 group
F8FR index

Wt blue 485 green F15% white
i &k & i/ (U/mg prot) catalase CAT 63.56+0.27" 66.29+0.56" 63.71+0.31°
A8 S AL W 15 {L i /(U/mg prot) superoxide dismutase SOD 86.74+0.82° 95.95+1.14° 89.13+0.42°
A B R E ALY i/ (U/mg prot) glutathione peroxidase GSH-Px 46.82+0.98" 53.44£0.82° 45.77+0.93°
N —[%/(nmol/mg prot) malondialdehyde MDA 3.55+0.06" 4.69+0.03¢ 4.19+0.06°
Y W B#/(ug/mg prot) lysozyme LZM 89.95+0.90 89.82+1.17 89.77+0.81
Bl 9 % %/ (king unit/g prot) alkaline phosphatase AKP 104.77+0.59* 108.90+0.94° 107.19+0.56"
% 7 B BR B/ (king unit/g prot) acid phosphatase ACP 97.52+0.22° 100.75+0.58° 95.37+0.25

T RPN 7R R R 4 2 18] 25 51 2 3% (P<0.05).

Note: Different letters in the table indicate that the difference between groups is significant (P<0.05).
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2.6 AEFXEBETHEGSUNMEEHTN

AN TR] S A8, A 85 4 £00 0 190 S 45 g 48 A WL
P 3o WG DK I PN AL A I ISR 4 1) %
T HAl S % 5, (P>0.05) 481 X 8 R ) i
PI ff, MG PI O & K T H AL P4l (P<

x3 AR tENEHNMERSEHRH N
Tab.3 Effect of different light colors on the retinal
morphological structure of Lateolabrax maculatus

4 group
6 blue &6 green FE white
AR/ (150100 pm) 1742051 1685037 16,4024

845 index

0.05), 56K 6 nf W, ¥ECMERET (K40 amount of cone cell ’ b '
(4% JHUPT pigment index 0-492001° 0.52£0.02° 0.4520.01°
JZ B A DL 3 B 2 1) AL 0 B P A2 2l T D

IR A= RS B 5 ) B R, AT 2R
HPLEUN,

50 pm

Bl 6 ARG (x4 i 40 ) IR 25
ar BG4, b BG4, o HOB4L C.Co RN, PLT: (0% Z)ERE; VCLT: M

—— (AT Sa s s S R

T RPORTR) TR R 2410 22 6] 22 5 B 3 (P<0.05).
Note: Different letters in the table indicates that the difference
between the same groups is significant (P<0.05).

50 pm

fR2 I (HE 4 ()
AR R

Fig. 6 Effect of different light colors on the retinal morphology of Lateolabrax maculatus (HE staining)
a: Blue group, b: Green group, c: White group; C. C: cone cell, PLT: pigment layer thickness, VCLT: visual cell layer thickness.

2.7 AEXBREBHRARFERASH

271 NMEFEHBERERFIIEXSH  XT4E

ﬁﬁ 9 NMRALEEARMNATH S M)y, 4R
% 62.43 G clean data, AR Q30 Bl Jk 4 1

f 96.72%~97.35%, V-3 GC &N 47.11%,

WP H5 0 o B o K reads H X B AR B
S FE A b, 15 84 DA 1 3 R A L XTI
W, XN 95.39%~96.77%, S % 5
HEHFAEHRERE, WEJE SR E K
(£4) .

x4 BEFNFBEAOREITFGEURITLLER
Tab. 4 Quality assessment of transcriptional sequencing data and comparison of results
BEA sample BEREFAEUM  BURE ARG BRI /% Q30 {H/%  GC Bk S /% KP BN RENL %
clean reads clean bases error rate Q30 GC total mapped
QX_A 49.07+0.41 7.22+0.06 0.01£0 97.14+0.04 47.64+0.31 96.25+0
QX B 48.91+0.28 7.18+0.03 0.01+0 97.01+£0.18 47.20+1.73 95.74+0
QX_C 48.18+1.03 7.08+0.15 0.01+0 97.09+0.05 46.49+0.05 96.20+0

e WX QX A, S QX B, HIEXIEA: QX _C.

Note: Blue area group: QX_A, Green area group: QX B, White area group: QX_C, the same as below.

272 ERERRZESH AMRAM, 5506
MM EEAIAH L, #Ed] ™4 T 8 21 DEGs, H
g G2 SR A L8R5 i & B DEGs 2 560 4,
Hor F PP (URGs) 220 4, T i3 (DRGs)
340 N 7a). BECARIFSCA BT A T 404
/> DRGs, H:* URGs 381 />, DRGs 23 4~(/& 7b).
St ot I 37 4 DEGs, Hr 32 A4~
URGs #1 5 4~ DRGs (& 7c¢).

2.7.3 KEGG BEEESH SEOUMLL, #DE
TAEfFg . DEGs 3% 5 S 7E#MA S BE I 2 HK
LWL A
A9 I HE % (adrenergic signaling in cardiomyocytes) |

T 3K 7K [ (motor proteins) %15 51l % (K 8a); 4
5 FOGAH L DEGs [RIFE 2 32278 AMA S 5E i 2
I (complement and coagulation cascade)., & H &
AL UK (protein digestion and absorption).

(complement and coagulation cascade).
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Fig. 7 Comparison of DEGs volcano maps under different light color regions

PI3K—Akt {55 f (PI3K—Akt signaling pathway)
ESEB P EEE 8b). SHOEHE, ot
DEGs F % 7£ 45 {5 5 i #% (calcium signaling
pathway) Fl & 15 25 H (motor proteins)~5 i % H &

LB 8e)o Hirr, L2 A0 05 55 15 5 38 i rh iy
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FHEE, ZROCA e IRk P WIEREE . WLAS 8 1 L
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2.7.4 DEGs FIEWIE PFHHLIEH 8 1~ DEGs i
T qPCR B0ilF, 4555 RNA-Seq 45 H SRR —
B, FHAHL S AL Y AN F T8 A M B HERR 1 (B 9)

tmn2 .
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Fig. 8 KEGG-enriched pathways in DEGs in different light color regions
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Fig. 9 Comparative analysis of qPCR validation and RNA-seq multiplicity of differences
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Behavioral and physiological adaptation characteristics of Lateolabrax
maculatus to different light color

MA Bin, XU Yongjiang, JIANG Yan, ZHENG Jichang, JIAO Kaili, LIU Hang, LI Tengkun

Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Joint Laboratory for Deep Blue Fishery
Engineering, Qingdao 266071, China

Abstract: This study investigated the behavioral and physiological adaptation characteristics of Lateolabrax
maculatus to different light colors at both population and individual levels. We analyzed the liver enzyme activity,
retinal tissue morphology, and eye transcriptomics under preferred light colors. Five light colors (red, yellow, blue,
green, and white) were used to explore population and individual color peference behavior. The results showed
that the population color trend index (PCTI) and population retention time (PRT) of Lateolabrax maculatus were
significantly higher under blue and white lights than those of other (P<0.05). However, differences were observed in
light-color preferences between populations and individuals; populations showed a stronger preference for blue
light, whereas individuals preferred white light. Additionally, higher tail beat frequency (PTBF) was observed in red
and yellow light regions. Physiological analysis indicated that hepatic antioxidant parameters such as superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px), alkaline phosphatase (AKP), acid
phosphatase (ACP), and malondialdehyde (MDA) content were significantly lower (P<0.05) under blue light than
those under green light. Retinal analysis showed an increased number of cone cells (C. C) under blue light
compared to green and white light, though the pigment index (PI) was lower. The KEGG annotation of the eye
transcriptome showed that differentially expressed genes (DEGs) in the green light group were mainly enriched in
the calcium signaling pathway compared with that in the white light group, in which genes such as a7nAChR and
casq were up-regulated within the pathway. Furthermore, green light upregulated motor protein signaling pathway
genes (myh, tnn2, and tpml) in the eyes of periwinkles compared to the blue and white light. In summary,
Lateolabrax maculatus populations displayed a stronger tendency toward blue light and experienced lower stress
levels under blue light compared to other light colors.

Key words: Lateolabrax maculatus; light color; retina; antioxidant; calcium signaling pathway; motor proteins
Corresponding author: XU Yongjiang. E-mail: xuyj@ysfri.ac.cn
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