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H. SHP-1 41| TLR5-MYDB88-NF«B Fli FJE /4% 5 LA S AR 9 A0 M PR (1) 430, adk—
ISR, SHP-1 i8It 5 NFxB1 AHHAE I B AZ R4, $0]
NF«B {5 51% 5 M4z i 6851 5 FE 2 58 (LPS) 51 L i3 B 28R AN S i [ M . HE4h,
BATRIE R T IR No-JIRH IR 34k (m6A) St fa AL 7 62 I 5 2k
uf5 S i e A P R E B, ORI T OGRS R IE S . 2R b, AT
RGWIL 1 I Er BT o3 s A A ML, s = 2 e P S R L
TR, K FREEM Y g R AT Rk et | B SRR AR .
RERI: VU AR SRR E R SHP-1; FIARETHE; meA

FEHE: ERE LM LR (2022YFD2400401, 2022YFD2400405); 1L %4 & S8 & it x|
(2021LZGC028 ) ; Wb A & g+ £ T (2023ZLYS02); LW AL ER B ¥ £ 4 FEE A
(ZR2023QC259)

AL, VBE, B, #R, TENFRARTEARTEREAGRETH. AK&EEME

JRAF o E-mail: shazhenxia@163.com; FRidth, FEIRZRIRL, HA R, FENFRR T Y

K= EDFE AL E o E-mail: chensl@ysfri.ac.cn
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BB T & MR R BRI R RiFEMSFH
HlEAs
PREAR, &LW, T
AP R VRAAARF EPHTR 29%

IR B B RO

TR ORAEE LR T A RER SN T L H 250, R SR
RESZMA AR 73 AL = AR Sy #OR 5, BEFT RIS 0 RO B 1
PR AN S A AR, %558 tH— 2R R IE TR 3 I B SN B 1A 5 4% 3 (i
foo ASER AT AR TN G, B 2 HABE T, Sarn A s IR
LR R AL IR LSO S AR S WA Hilily o A I vl ) 2 R 2
FALHE kdm6bb mRNA [BYUIRRI, S AZITERE, ISR /R
Iy AL, SRS LS A R i B A ML 7 TR R IE

ReEE: 2, |, Pate, A, R

F BT E: (32130109)
FEITEH, WREAT, #, FENEATEYHEA LR EH

E-mail: Ibchen@shou.edu.cn
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ARGFEERBENIE SRR

MRS, 5
IR, MWEEE] 361021;

WE: Kt (Larimichthys crocea) =R [EEEIR/KETFAR, KE MM E K
LBV EENAFHR, SHMRETIHER. AT ES I AR EPR RN
B 5EAEHHDT BT, BUSLL T REZERR: (1) s 7R A e, e
F ARt ik, T8 1 AR AR A (O 1R SRR R LA,
DHTAR R RS B PR T BB TR GO RBUIFVISIRI T R AR L.
T FE AR AN AT 3= &0 /K A S A AL e AL AT GR, BRI AL R
O E RS E AR R BRR . [, T R TR BRI A I K R
IR, ROk 1k B R P — s, BT T R AR S A G RL

VN
P

Il o

ReEE: Ko

B E: EXEARFEE(U22A20528); EXE SH &1 *%1(2022YFD2401000);
R, REE, #R, TENEAFEURAGRETH

E-mail: chenshixi@jmu.edu.cn
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B RAAEKS RG]

2,

ke, e, £

L SERRRSE, RS, TR M s10642;

2. WEREIARAN AL E SHEAR RELKE, |4 M 510642

WE. MR NIEREEYE A EESRE, HEEaT e R IINAHZ. @3k
K= FRGE Ao B I8 3 B TR SR A AR, (At LA PR 1 i A A
K, EBIPAPCEAK . FEmFeEAEm i, WNKEEYFAE, BRI
A S BNV ST LT SR, RIYLZ0 AN W5 78 1 SECRH B ORIV i
T PVERF— P, HEFFRIE—HRIRFE IR, ST AN EIZEALT)
WIEF4E: BN (Bl el (2l HE SZNAIE R EAZNET4ER]
R S AR SR mymk A1 mymx AN 435 PHEATAT— AR, AS i ™
H AR S B bE, UAAERKSZ . FRATE ST RS CEKD 1) K
TR (mymk A mymx) B STE O LR G goE RS . DL EBT
FA BT A TR SSURARKAR B R, o Teidi R a s s A K,
AT R AT B RN R 3R

R WA, dHMRhE, mymk, mymx

KEHTE: EBXESF LX) (2023YFD240203); KU A EMEATE (2023ZD04054)
*WIEH, BE, %K, TENEAFIHNAEKGREFTH
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AORGMEFRS M RTARIEHER

N2 PSR Y2, EEVREE Y2, KA U2, skiEE 2, HE LT
1. FEUKFREE BRI 70T, T 4T M 510380;
2. Al ER R AT IR R S RFE S SEEG =, AR 510380

TE: AW 7R SRR B L AR, SERO3RE 2K 1R IR IR
eSS SIEEREER QUSRI EERORBTVRAL, IR BT 1 BOY A B

e T IHEIRT s A RO B E RGO AT IR H BN, IR TR R
ROKE R IKIE NI 7 T IEAR L BIFFE 1K I RR IS 8 7 X I8 DA A= T R 52
WHFE S AAAR R SNP A7 siffiade; WHFT KRG IG 4= 1 5 A RAMARERAE K
[¥) SNP {7 KAHSREEN s BFE 1K AR HUmPEIRA SNP A7 [ QTL; JTfE 1K
H R AT SRR B B G2 3C W /e s JHRE 1T A SR e N LIRS RHEL R
g BRI IT; K SRR B A SRR LRI 7T TR DR g |

MBI FT, IR I 3855 Dmrtl MEREFRIE ) 250 KO RSS2 dmrts
B PR ) FE I PR A 22 20 W DUR S PRI 8K 1 R e S =23 i R OB BT

REEA]: K RET, RSB, LIRS, PURAHSE SNP ALt Pl

REITE . o EAFMFH R EARRA 558 % By (2023TD95) , AAKL W HEAKRE
T 4 (CARS-46)

*EAEE, TR, FIRR, TEREAFEGBARGRET I
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TEBHRIEERABAIERAR

AR

IR RS, T, 524088

WE: B2 (Preria penguin) 35 G RIUE/KISEREERED, HREARE
BB PSR IUEER . (AR ARG TR, AR Tt
RANILEE SRR 1 VR R RS R DRI (e s 20 SRR, 363 Do, Mief
Creb2. Sox9. Pax3. Wnt. PKA. Dce. TCFFCBP% MM A BB N 2 7 RIE
FIFHRNATFHEAR, g&7otem. BEa g, Wik, BEmme
R SGE AL T Br. MifRICreb255 2 ANJEN I ThRE: HEMTEIL S 810
AR R BT, AT T 5% T Creb2 MitfTr LR KR R . I
AL TR IURORGRBUE T, s T VRS R RS LA A

KBTI T VR BRI T, B B M QU B DUR M BEE LA

REEIA: HEEE, BRI, Tr, Mif, Creb2

EFEA: T, «, HE, R, AXTEINRZEFMH,  email yufeifei2000@163.com
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i & TERTIAE FI R AT SR L AT

A H 125 FrR 2 HEE D B2 12 IR 12
1. JBITREAE SHER SR, AREEE ] 361102;
2. KRR B R4 E B A SRS, FREETT] 361102

WE: AN T IRG AP A A TR SRR ST N, DAy A
B DXHT S A BAT IR, RN B R U AT BB AL L . — W
TEEI =R CGRE=E) B SITIEMAT IR, FRAERTIE, 3R
137 IR =AU 100% AR INTE T2, TRIRIIPPAE SR ISR £ 00 = (5 RN 2E
KAV A EE IR IR 5 s, R BCRIINIE 7. R fehhla =Joa858
WHFT. RIS P R = e S I IR SR AS I SRR R AR LA, ERERS B 2838
ity FR0H ELASRIG A R AR I =0 M R AE KGRI hoR A LSS, HLARREAR A
(2R AU Z I R N . A N N o TS P S i i i S K i S P 59l L A
R i 2R R LS, (HIH AR MRS RN T . =R IT I Z AR
PIBALFERIIT T . 2% 1 GBS0 SRR A, DAHONFERIR T 1 44
B S Y G 0 4 B 4 JS BRI 2H SNPs 1 InDels FREEZH AR, IR A B0 RIZH Y] SNPs
A InDels fAAEZ A AZFFPERBEA RIANE, N SRS RAT % JTRET
B DRI Ry A S PO vt L R A B DR SR IR AT S AR SC D RESE R AT, A I vl AT

REE R R A AL - 5 2 PSS AR IR
RERIA: FPEIZRAS; =JoRAs; =ik RIR 2Rl

F BT E : B K A SRR % 4(32172961, 32403007); I AR KMy 7= b 3 A R R 2 1% 4 T % 4 (CARS-
49); ERE SEMAR L EITR] (2018YFD0901400)
*EPEE, A, #R, FENENEREFHHAR

E-mail: chke@xmu.edu.cn
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RARITME A FMEAREILNT 3R 2 S imiEs

TR SECT 2, SRERE T, ANER b e
L R EREEBEIERET SO, AT BT 266071

2. hEEEER RS, JEETH 100049

TR LRI RIE T SRS ], b dialf PirA/PirB B 3R FURLAE
VLN 51 AL SRR SEL R E9E (AHPND) 4 iR g i ER ik . 558
U AR F R R EESRAT, IREPURTEIRIE B HER RIS, FRhRE
e . ERNATMED THMEORRA BRUERR G, SUEE RIS, JTTH
EEPUR LS REVEIRIVIE S o« AW 1 Rl R A E - A 7 - ke
SRR E I NALE P EORIURE, TR0 b Al B Escss B 9208 1 HoRS3%. i
TN T LRI . RS RS SNP sy, Ty R BR At 7 EE Sy
RTH RG0HT 7 XHNEK s ek KA B MR, #E 1 iaedii
HEMPRMCE S SRR B RS A = 1 R, 2 IR 13T GWAS bx
LM GS sk, JHEAL 7 HLA A ek NA TS, S ite 1 et
AAHERR . FIRTES EREN A FMEOR, 45 G =L AHPND PERbREALI
WER, 2 6 FRFR A MPONREEE 9. FREMGER R 28 2 S A,
ZA YT E BE 73R 33% A b, FRIERGHE R I 20% A o WFFCENT )t 2
BB PUR S PO FR S 5 BOE 1 HORIERE, 15 & 5T Ao
HEBIAR LR R A e BRI 1 RN SCHE

S FUANENIT: A JEIALE A i AHPND PRIR: %82 %

¥EBIHRE: EZXEEF &L (2022YFD2400203 ) . [ A 5 2 & w6 1 46 5 A £ T
(XDA24030105), CARS-48 LI 4 Fn ki H 11X,

EAMEE, FTEWR, HLE, HARRA, B TENFFRIMEES K

E-mail: thli@qdio.ac.cn
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BEMEIRZMRER

I kR *
WSk KA A AT, WSk 515063

WE: RCEMRITZABNEMEARLZ —, HHH T RIEF A, SR sk,
NIRRT BRI REARTTIL, AT 3R R D2 R IR AN 7y 1 A 23 i, ASHTRAE
SRR T H B R AT IR I, AL T RN ISR, IRAT T AR SZ A A (U B Q
WEHES;, WNFEOPEGFER), IE ARk, @M. R BT AR d
BT IR . WO TR E B S ORI A IR K B« A KT AR I
ST 557 T 2257, SRR W8 AC T B AT B A3 o 9@t 2 R L 351K 701 2 A
2] e o B G A 5 ) R 2 PRI AT A A 0, S LR AR R ZH 2 A0 QTL SE AL
T e T E BRI G oAk, I 1 P L IR At FEA T R SRR A
I TARE TR IR S B UURE B O RS TH BE Q) BRI 1% 2 11 i T2l R4
I ERARMRG R RBOL; LRE COL ol o bt KB R MA R 2R A St R BT 5
BEAR — B IARRFIE o AT SRR IT i T Fesh Wit At & Rk FE 52t 1o JE i, DN | it
FEEESRALUHT b 5B 1 BRI S L A o

REF: HE; MRS ARKHEE; FUER

RHBE: AL RO BB A AEAATE (2019TX05N067); [~ % & #3413 5% w5 & T
TH (STKJ202209029); [~ &4 & AT ¥k Xk s & T & AP b ik X T E  (2022-SPY-00-014)
EAEE, BEW, B, L, #HR, FLAERH, TENFEFIVRERIMNEENBEAFAR,
Tel: 15917902158, E-mail: mahy@stu.edu.cn.
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FRFERERNE KRN B AR ZSEHFHH

TR, KA, ALY, R, BRIKIA Y, LY, EAEARY BRiaR T

1. B KRR FU R SR K AT, LR B 2660715
2. R R, IIARE R 266237;
FEE: VR TR R ) A A S T i A7 AE T P MRS ) o T A7 SRCIE 48 22 W 4 Gt A B
PRI B G DR 7 25 R 3R S o o) s AN A4 45 By d v 22 5, T S EUE ) 8
N T R FUIGAE 2 T X — LRI R AR SR IR A R L, FRATTR
H Chromium 402 4H 7 ATAC +HEERIRIEMFER, 2] 70 drimE . b S Dy
1P i 2 2 ) B K P i R 0 S e ot T R MR I, FEAK R B SR Tk
(7] — 210 o F) 2 R 208 S G 0 BT TECIRAS IR 5 20 BT o A0 B 20T R R A I 4 g o 8 i
HELVOIER L TC AN TR AP 2D 5 2 Jo 4 M e Y38 40 M R 2 240 i A 4 2 5
JFC B TR R I 4 A 4 T8 A 4 e S B S A I o A BRI . A [RIE S i s
S35 Bt A EULE A o 40 5 A B PR ) o 48 A 3 R B e ) 0 YT TRURE 3, T o £ Ao 2
HRLIN) 50 B 22 AR IR s X R B BEVE T REAE 2R SE Z e EH Tt 4% 3, S BUH T4k
AR B R ERCD, A SR, EAE ) AT e 38 e TR e A = A B 22 AR I R SR ST A R
WAK, BB A S RE R T, RIAR T FLEM ghrh FE, P15 EH R
adcyap1b J PR il P e A4 B el & AR KT ER 0 WA I R B R I, TR, SR IR TR
PERZ B 4i L E R 2 5 — 1 iR . i e, FERIFRE AN gL 51 AT A Atk iR & 2 Hr s
i R SR F SOXs Neurod1 85 AT DI ixh 1444 i £ DR A G £ 5 TIOR8 T 452
ANFEIRRR W AR B, Horh SOXS Rl RI A IR FEHI 2 adeyap1b M7 2 707
W FE .

REEW: P EEE: MEAERKRIE: N B2 4 ATAC +EEKRIL; adeyaplb;
SOXS5

¥HTE: EXELEH LT REM (2022YFF1000303) ; E X A AR ¥ £ 4 (32230107) ; #HAH
BEAEMAEMGARESE2EE A LR EIFKRA (BRESG202303) ; WK 4 & &8 & it Kl
(2021LZGC028, 2023ZLYS02) ; #\L¥F# FHEXTE (tsqn202211266) .

CEAMEE, IM, ARR, TENFERBRMATTRERELA RS EERAFHRT; TMMK, It
+. HRA, TENEATEYE ARG @ EF M E-mail: wangna@ysfri.ac.cn; chensl@ysfri.ac.cn
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SEEAXEMZ (GWAS) MERAH/TBRT B8
(Channa argus) BIHEM M RIRE X FnExEE

sk, XNEEVE 2, REREDD G, BEEE, B S 2, RET Y RERZ, B
123 Risx 2
1. B R K 4 dr2E b, Lig, 201306,
2 E KPR AT TR BRI LK BT, TR M, 5103805

3. WHLHEE R K ke, WAL, 310622
WE: 38 (Channa argus) & [ BB E G KP= FRFE SR WEME RN 75 A KO 7R
ORI PR IR, BRI A K IR Y B A . R, AR 6
P S e T DRI 36 2 TR AT AR i = SR 0 1) T o AR R FH AR R BRI AL R BR 0BT (GWAS)
A S 2H 3 A R 35 7 M | W i 2k DR 2L IX 00T O R A R S e A ad . WEAARIA 59 A
e (26 AMEVERN 33 ANEEME) BT T AR EMT, DU E I P 5 R A X S
PR AR IC o I EEN AN S A, HEIRTE T 1,087,459 AN s SNPs A
159,324 A~ InDels. il GWAS Fl Fst H#i#fiE 7 270 4~ SNP Fil 31 /> InDels
HAMER A1, AIAERmIs 98.97% HIRAA 7. M4l GWAS &8, JFK TPk
B InDel ARid, AIARLIX 4> XX M XY HEMA YY MRS AL . LAk,
Wik GWAS #l RNA-seq £55R, FEMENPUE X TR I T =AY 5 1% 5AH K B e 5L 4],
45 id2. soxll 1 rnfl44a, BTFHE R — LWL BIX LR R DR B2, FIA4
FEPRAH I P BRI TR E X, AR R InDel FRic SRS SN
TR XX/XY PERIRE R, XK AT BT HES 0T 5 4 ) v s RN 4 e P S0 ) 4y
THURIRIIE T, A T ARt SIS ) e A e (AR IR AL SR AL BT AR A

R Db, SRR BEHEE(Fs): a0 Thsid; fRigEH

FETE : Wk AR 33 E AR B A S (CARS-46) | o [E R b A o 50 35 1 AHARF I B
A Ht 7w &4 (2023TD37. 2023SIHX2) . E X B4R FE 4 (32373127) | |7 R4 2 ATk K e
L% 4 (2022-SPY-00-016. 2023-SJS-00-001) ; 2024 4L MM E K 4--1 K& @ AFK
WHEBORETRIRAEDE. T AE &S A A R E 2 (2024A1515030165)
CEREE, KE, BIMR R, EENEAFENE AL R EF A E-mail: om1990@prfri.ac.cn
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RIS AR R AR R MFE
MR, M BEBE, NG, KAH L Kk

L E KRR T B K BT, BT /R 150070
BOKBRE P E R TS TR R, RRN IR AR AR 8% B Fh i sk
S, RRILH/RIE 150070;

2. BT FOK S, B 201306
WE. LB (Cyprinus carpio haematopterus)&FFF &« WM K, A M)
T ISR LN AR AR A o B BEgR TR, R TAR A E S S E. YL 12-18 T
U T TR S LA Dy SEBGAA E, SK FH i VH Avk S5 LB V2 AR 5 5 1 7 0] 3]
BRI AT 70, AR ARG 7R 2 30 . Wi Al L. PUdiEE IR
%N 28°CH 8 R, DMEM/F12 (D/F) 532 d 0 10% FBS. 1%L-2 & k%
A 1% M . F COLZE BRI S5 A5 e Z1 W50 18 122 400 B R okt 0 ¢ 4 2%
TR MYOD. MYOG. PAX7. DESMIN BHKiA; Gty m
7k MYOD 7E40 i ot J 40 B Az Hh 1) B2 FH s A0 R %% 4% pEGFP-N1 #fARUR A
T0%/ A, Rz AR AT T A MR R R Ak 78 o AT 5 i) 2 1 2 e 8 UL A
YR AR AEMD AR AEAR E , R TT B T s ot ot PR VUL L PR BT

e ot B PR A

KRB s, PINAEN AR dRR. HESE

FEBITRE . o 00 35 14 B e B AR A 4 % £ TR(HSY2024Q12); B X & &4 & i1 X
R A1(2022YFD2400102); [E X B # #+ % # 4 T H (32072972)
*EIAEE, ALK, ARA, TENEAFIHWERAS ) FEAAR

E-mail: zhengxianhu@hrfri.ac.cn
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A novel IAG-MAG-VTG pathway regulating ovarian
suppression in intersex red claw crayfish (Cherax

quadricarinatus)
CHEN Honglin!'*, OUYANG Miaofeng?, ZHOU Huan'?, LIU Fangfang', CAI
Huiyi!, LOU Bao!"

1. State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of
Agro-products, Institute of Hydrobiology, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China
2. Faculty of Life Sciences, Huzhou University, Huzhou 313000, China
3. Key Laboratory of Freshwater Aquatic Genetic Resources, Shanghai Ocean University,
Ministry of Agriculture, Shanghai 201306, China

Abstract: The red claw crayfish (Cherax quadricarinatus) is a commercially and
ecologically significant species that displays a unique intersex model with an ovotestis
gonad and was identified to have functional testes and a vestigial ovary, which was
inhibited by androgenic gland-specific insulin-like hormone (IAG), but the underlying
molecular mechanisms are still unclear. In this study, the structure and transcriptomic
profiles of ovotestis and female and male gonad was analysis and compared, 406 DEGs
were identified, among which membrane-anchored AG-specific factor (MAG)
exhibited significantly greater expression in ovotestis gonads than in male or female
gonads. The localization of the MAG protein and IAG hormone in ovotestis suggested
that MAG plays a role in the transport of the IAG hormone into oocytes and its
intracellular localization. Furthermore, analysis of gene regulation relationship revealed
that /4G positively regulates MAG expression, while MAG negatively regulates
vitellogenin gene (V7TG) expression, suggesting a novel IAG-MAG-VTG regulatory
pathway associated with ovarian development, which may be related to the formation
of ovotestis gonads in intersex red claw crayfish. These results will enhance the
knowledge of IAG-related pathways in the female reproductive axis, as well as the

mechanisms of sexual differentiation in crustaceans.

Keywords: intersex; ovotestis; ovarian suppression; IAG hormone; MAG.

KEBITE: LRl k) #Frafit s E AR £ (2021C02069-4)
*EIAAEE, RO, BHRR, TENERFEGIYEMBEAR S LT

E-mail: chenhonglin@zaas.ac.cn
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e M BIRE B EHE DI M5l AT 28 14 O R M
*gl]}\éﬂ(’ ﬁEéE‘E’ %ﬁ? é%%§7 :—E’/f%?‘ji}*
VORGSRl 2B, WOKEREATER A EME MLm=, HRILR 400715

WE: DRI B WAKE SN, B8 LA R AR R 8
S JE AP iR (genetic male tilapia, GMT) A& 42 7= 4 B T B fd R A 24
FI5%. GMT HISCHBET3R1G T E YY WA YY DhMEfa . SR, A7HHAE ST
KWHFES YY BEEA M WA, BIEE /D5 YY HEfdiis S Ak,
HEMBREEEARNET. MEZ T, XY BEAaREDEESNME HATE. £
Je B % 4k (Oreochromis niloticus ) F , Hii2 i E P & (anti-Miillerian hormone,
Amh) FERE Y Gk B G m Re R R . XY 5 a4 — N DL
Amhy Fl Amh, i YY R P Amhy # DUES> Amh #5001, 55704 5k
5E I Amhy 8 DU AEME 5] ok B By e PE S, iR AR AN i Ak &
1) Amh #5 VLN 3= AR 7 R AR BERIE . ML XY B, YY HEfH Amhy 1Y
FEIE UL BT ) e v i B SCHR A [R) el RN gsdf ERIAH R ETHm . XLk
RRWIHENE Y Gett iRl DU (M doe 2R #5 D0 19380530 Amhy 193RIX
B I luciferase A1 EMSA F5SE5IESE Amhy A LI Amhr2/Smads {55
IR & U cpl9ala 5. YY MEfMETH-S DR T A2 1T
11 %) Amhy 7KV~ 5 250 A Yt A 38 % e AT R A ek vy, 7 XS A Y e i i AT AR 1)
METCER A S 5 o Tk, FRATTR FH 00 A e 1 g R ) S A e ) A A1 e
WERNA R, FRRMANEMES RS YY M thilidy, o 85 e L
o N TR G AR K M Sl 1 s S5 DRI 4 DR 19 i 2 52 el £ 2 PR il mT
IEVE, AT ZW RS AP JE 1 (Oreochromis aureus) VA2 B JE 7 52 th i3t
AT THE. AT 7 ZZ F1 ZX e AL 3R, DL WW R ZW PR AL 2
HIECEL T, GRRW] ZZ et bt ZX M MEYEL RS, WW MEf EL ZW EfR
IHEPE ARG . E— 20U S 1 1 Sl 1 s 6 DR 95 DL 186 2 52 v A 1) mT 98 1k
X — IR ] BEAE A 1t G AR i A iy £ 2R b B I 1, B F0A B T sl £ 2R
HEHE YY 4555 R R WW 4ERF R AT

RE@IA: DHptn; MR GOERER 508G VeI AT 2Bk, MEREIE

KRB E: B X 8 4% ¥ £ 4(31630082, 32102780, 32072960); [E (3 [X) 4 1E 5 % 7T B
(31861123001) .
L, TEE, #F, BF, FENFaXLFUREEHENSTHAR

E-mail: wdeshou@swu.edu.cn
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SR SHMEZINEE R & E IR IhE S HERR

IBER, AR, =X FHE
WL RS RN SR BT W AR YRR ot T s 38 R B B 23t 7 B & A2 Al 9
O WAL 316022

WE: LERBBFHEES RGP R, TR, RABENE
WA RREIRZ —, AR O SR E A, 2 RS
Tk 2 o ] AR DY K 2, (B R 4l 97 S0 fak R B AR R I K 4, T
A AE RN R R AR S A S R S A AT AN B OB AR P TR 45 ) A
7 B BEL S N IR GE A A HE T A AR BHIR B R S 9797 . Ml — K il
2 WAL W T2k, AR R WS ST, A
RN AR KA AESEIES P I EEE A G, BT, R
2 SR E M O ST, A R IR EE D A2 3 ik e, T i
ARAE B Th g 2 RVE IR U S I8E, WP B2 2 5 2 ROERF SR A4
VAL . BRRTAIEIERE . B FCEE ROy SR TRAE I B A Sk R R ) L
NHERE = IRTCEE SRS L IR B B 5 IR 97 HERE B PR J il .

KR YLK BIRELE NG W0 AT WEN AW BE
L

KETE: EBXEAFELTE (31001109, 31872547, 32473136); HTL& ARMF £
4T E (LTGN24C190005, LY20C190007, LY15C190010).
*EAMEH, RKR, #K, TENFEFXEMRBELRES R F LA R IE,

E-mail: chicf@zjou.edu.cn
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ET IL-17 S @BBEEM/LT RARGR KR & K FE T
REERHENH
OB 12, ETH L, WA
LIRS, KPS S A T A, AR
2. BITIARRE S TR R SRS (R, | ARk

WE: IL-17 5 5 EBRAEER RN TR BE R FaSdith R RIEN, 7
BB RS 5 0 3 Bl . R, TL-17 BEAE AT B & %sE i m (n
HRIE I HE W RRRE R PR ) 1 B B p 2 B ) O . FRATHIR LR B, IL-17 i
IR T2 B 2278 IR R FIE IR S TLR/IL-1R 3 1% 38 5ok 455 g 338 B 20 T B 1) #4530
B, FEAEBAGERE T 2 O R G IREHE, S EOXIE AL RIS RE R I
AR IR R, M8 IL-17 MBI BRIET S M i, HiERE 1 %
EARIERI 1%, Difet T EZEOHE A v« LiRiE (AR &7, &i1E
N TEMBEHNGE, RE 7D IL-17 BT SR, M T AR R )
L RS R P Z AR, BATTR I T3 SO AN KB T TL-17 388 2 P 3
FRTE T 1230 B ) S SO R AT R RE T eAh, ST T 5 B, 2RIk
BRI LT B, T LAY B Ok bR, (s AR 2 LT
AT AT S 32 1 i I 7 3 (R R HCARAE e o RIS b, BRATHIE T N L
TR GRS AT Y, FERE TSI M S R34 2 A R AT TR S i TE LT
JEHAEBED)RE . EIR PN BE S AR IS R, AR Dyt Kl 8 DI RERTT 7Tk
BERT A TR, B R 7R 5E 0 2K 1) il T BE 5 DA SRR B FhOT R H BT AL A (S
% X Hik : https://doi.org/10.1073/pnas.2400903121
https://doi.org/10.15252/embr.202256645)

R IL-17; JUT B WpiE; @sood; SiE

BN ExEARFEES (31930084, 31971107)
“BIVEE, BERE, #U%, TENEERBBEEFHR

E-mail: hshengf2@mail.sysu.edu.cn

17



2024 KFAMBREZEFTHFEREL

Regulation of growth and development and metabolic
adaptation mechanism in skeletal muscle of Chinese perch
ZHU Xin'?, ZENG Wei!, MENG Yangyang', PAN Yaxiong'?, LI Honghui'?, CHU

Wuying!-?*
1. Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals, College
of Biological and Chemical Engineering, Changsha University, Changsha 410022
2. Hunan Engineering Technology Research Center for Amphibian and Reptile Resource

Protection and Product Processing, Changsha University, Changsha 410022

Abstract: Understanding the molecular mechanisms of growth and development of
skeletal muscle is helpful for selection breeding and optimizing fish farming practices.
In recently years, we focused on the excellent meat quality characteristics of Chinese
perch (Siniperca chuatsi), explored the core genes regulating the growth and
development of muscle fibers from multiple dimensions such as genetic development,
nutritional metabolism and biological rhythm. The myogenic regulatory factors play a
pivotal role in proliferation and differentiation of myoblasts, while Myomaker promotes
muscle fiber hypertrophy by promoting myoblasts fusion rather than proliferation. miR-
214 induces the activation of satellite cells by regulating Hh signaling activity, and
subsequently stimulates the proliferation, differentiation and fusion of myoblast in
Chinese perch. The PI3K/AKT pathway plays a crucial role in maintaining the balance
of metabolism in fish muscle, which in turn ensures normal muscle physiology and
growth, while the circadian rhythm and its core clock genes regulate BCAA metabolism
and muscle growth through the Clock-KLF15-Bcat2 pathway. These findings provide
valuable insights into the complex interactions between pathways and factors in fish
muscle growth, offering potential targets for enhancing muscle growth and quality in

aquaculture.

Keywords: Siniperca chuatsi; skeletal muscle; molecular regulatory mechanism;

metabolic homeostasis

KB E: EXERAFE4S(U21A20263, 32002370)
*EPMEH, HAKE, HX, TENFEXNALFTERRAEFAR
E-mail: chuwuying18@163.com
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ER SR TR EEN S TR

KL, 3338, i, 21ME, #HEH, #eH

T EK P BHE T e A T ST, S, PE 266071

WE: P EEOHRE LS REMZ —, IR & 5000-8000 M, iT4EKH
a7 F ) TR0 A M LRI R S 277 Y AT R R R A — o A R R IR
F R RO T RE BRIV #E 0 e P ML . IR T REEAME 50 T R
(leptin) A FLAZ AN 22 o 5 A= A AL Ag A 4% B0 AT BeAE FH AbLil, 487 7 P APiC
& (leptin A+ leptin B) 5—F524k (leptin R) W&y, KRGt th. B2 RIAKs
fiEs AU T IR leptin S A2 A6 2 [ B R 155 IO L2 i 4 bt s 449
i 7 leptin A Al leptin B R ARSI EHAFR, R1G T M EAREES, Kk
T EM: G T EAH A leptin A A1 leptin B SR X SR E RN T
Fr i DA 5P 53 e A5 5 AR KA DS D RE B R R IA [R5, R W] leptin Jo 32 4 RE K]
XA S AL R ) R A B AR . RIE T B AR B AR LT
leptin % A5 W7 AR BKEI=AE FH RALH], @S2 T leptin 5 Mg 07 R AR A M 28 ] B i
R ATANRERIICR, FN AT BE R R HEAT T 300E, NAEHT leptin & 3244
P20 T B AR TEALBE S Sl Bt PR AL NIRRT, Dy S Y ) SR B 2 1 i
PP EARSR M 7 HIR ARG

REEW: leptin. P E . B2 AWM. MR

X4TH: BEXE#KMAFELEETE (No.32072993).
KL, B, Hd, HARXR, BLERW, TENEALABAEF S HAAELAT

%, Tel: 0532-85823368 / 15192719852, E-mail: xuyj@ysfri.ac.cn
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SR 7 A S RS e T8RN AR RE S

sRAEFR 1, EFEF) 12
L RERPER S, 10T K% 116023,
2. Il R M AR R A SR E, T RIE 116023

WE: BSURT (Takifugu obscurus) J2 3R E 3 B FRIE A IS . 8 X S SUR
Tyl CPIIARE 91.6422.9 ) #4T 7 (DO: 7.0+0.2 mg/L). fKEAMHE (DO:
0.9+02mg/L) FHEAMKE (DO:7.0£0.2mg/L, 4h, 8h, 12h, 24h) KR,

HAT TR RIS e s 2 7 5 0 i, A5 SRR 1. XS R e
R AT IR SR A T, (D IREA S HE . H5 4h 5 8h. HH 12h.

HAE 24h Hh I E R 992, 877, 1561, 1412 #1679 MEFRILEE, HH
56 MMIEFFEIX HA LA 5 B 3E Rk (2) DEGs EEE4EM GO % H A #1k
ARKRET B 2SS SBE (TGF-P) TN MR f a5

DNA 25583 KIS 7 HRE 1 DNA 255 F SR s s, iXeescH
H5AEKKE . RERMN . MPIHTH S (3) DEGs &3 & %1 KEGG i i 3=
ARG 77 (CAMSs) i PR 7-4i e 5 7 52 A4 A EAE F - VEGF {55 il 2%

MAPK 5 5@ (E 57 FI8A5E, XEm@g b 2RI E R 8 S5 B N
N TR M AR AN TR R (4) TiiER] cenl cen2s il-8-

ccl20+ ackr3 525 RPEACHIZEE, bmpl0. bambi. smad6. smad7 FEKKE
FHRIER, duspl F ddit4 22 5HMPIT R G R . 2. X A AR A b E
SRR AT A, (D REHAEFHE. 5 4h. E5 8h. HH 12
he B2 24 h HbrHI%ER] 1287, 941, 1261, 841 il 1453 NERRIARN,
HA 57T MNEEFTEX AA R A R ERIA; (2) ZRFRIARKEZEEEN GO
FEAYIME L. MEILIENE. DNA 48R FiEE. ik BiSE, XK H
FEZHMPREK KT BB RAIE MR ; (3) FEE %M KEGG i#
A ECM ZARMHEAER . IEE -0 R 72 4R EAEH . MAPK {55 @ %
S, XSRS 122 A R S AR AN M R s A e AU R R R IR (4
196 Bl — Le SZ AR 8 2 35 S B 5 AR K A S 2R K], 40 bhlhe40 mybph-

sikl~ [th4r. ccl20~ ccl28.

R WESURJT, BERZHZ, WIS, (REME, A

KBHE: BREKEFVEAKRRZRUEBFRET (CARS-47); A& E S AU AH A
AT E (2021RT07)
*RWEE, THFA, &7, TEANEAHGEYPEASREFTH

E-mail: xiuliwang417@sina.com
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F#EB75E circRNA/IncRNA-miRNA-mRNA F#ERI4EH4
BB H X BB R S AR E R

BrE T, FuE 2, pEk, AR, IR
LA AR, WEREE S TR, 1ILARE S 266109;
2. B BT R, WPERkE 5 TR AR, LI A0 210023;

WE: T8 (Paralichthys olivaceus) 1BFRICH . F . WO, ZIREILTHX
HBEAG AR, TFR, HTREBEEELANFHEERE, fEHMTURMN, F 6755
Hia™ e, 297 AR E. RS 7R #7718 SRR AL, Tk
g RNA (circRNA. IncRNA. miRNA) X} 7 8 i738 48 iE e N 1R 12 7E F &AL
il o e T A S A 2D T, 21 T 2F g i A B SR AHL VR, A 52 2F 2178 circRNA-
miRNA-mRNA /2 IncRNA-miRNA-mRNA % 48 . #) 7 7 miR-144-5p-Hsp90a-
NLRP3 {5 5, {F5E miR-144-5p j#id ¥ ] Hsp90a #KH#i 1 NLR {5 5 i i 8 5
LI 50 [ S« miR-144-5p-Hsp900-NLRP3 13 5 38 i 41| o 6T 1475 1 4 038 I
N, fR IR Z AR IR (Edwardsiella tarda) 12%%, miR-144-5p-Hsp90a 112 M
T ARAE T H A A AN K SR B TIR, FRATE R O Y
circRNA/IncRNA-miRNA-mRNA %%, fi##T miR-144-5p-Hsp90a-NLRP3 15 ‘5 il
X F 65 g 1 e 2 R AR AR L it — 2B ST i 1 S 1) oy T AL RS 5
2% 28 5 E B G EA

REEWE: B WpiE; %% JEZRES RNA

FENTE : B R B4R % E4(32002421,32073005); i A4 B 4 A% 2 4 (ZR2019BC009);
F RN A ¥ EERAT R FIUE (6651118016);
EIREE, Bod, BB, TENEE X AR SRBEHEAR

E-mail: yunjil6@qau.edu.cn
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Nanog BEEXTEET ML B 2L 9ER S

TROTHE 1237, PR 123, FEGE 123, SRR 128
L VE R RK 220, HEIRTT, 402460
2. VU R K5 VU R I00R BT G ) KR bt BT, 402460
3. TR KA M /K 2R AE IR B R SREe =, BT, 402460

# E:NANOG 1E L LK T, FEM LSRG TANM K & 704 S iE K AE
S FHLEITEFC R O RN R FE RS, (B3 Zh AR B T4 R & IR F AL
HIEA R . ARFBNLIKAEZNY) (R, 28 AT RN FUsia, i
Nanog WA FH 40K & 70 AL AE -IALRIELT TIRZR . 45 REKW], FEOHRE
A4 PSO (M), PST (#E). Sg3 (M) rh, #r&Eid ik Nanog RET
R v M ) A K S M T R ) o ok e e i % € o T R v R R
(Assay for Transposase Accessible Chromatin sequencing, ATAC-seq) & RNA-seq
RIERA LU /T, KIN Nanog Jdh i R 1t A JA T+ 240 M AF DG B8 TRl 1) e s il K J
FCIF TR 0 J5T AR ST, [ R F 400 o 3 2 0 A S ke DR Py e s B G e £ I PR 78
BEMT R0 L H R A eI, 18T qPCR. WB £ 7343t —BHIESE T Nanog
FEEIE LR dnd] FEETAHMRE T RE, FHIE] dmel SERE R T
I, RAERFAFE T 20 M 38 58 S o A T e . AN TR ARAT nanog J: R % A FE 4H
BB SRR FIRLHI S8 1 kit BB, AHOCHT AU s SR K A 3 P AR i 4
Wy B RE IR JOE M) o A Fi AR A 1 HOR 5 FR JE A

REEIE: Nanog 3L EVE TR %, FEFIAIE; ATAC-seqs & RNA-seqs;
IKEZ.

WEIHE: EXER/MFHES(B1873035); FREREALF#H (SWU020014) ; FH# (F
KD A A el Rl E SUE (2010423003)

SRR, RO, #HR, HEAESW, TENEATIHAEEL TR SRETHEA
i

E-mail: xhy20210104@swu.edu.cn
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The mechanisms whereby nanog gene regulates the
development and differentiation of germ stem cells in

aquatic animals

Hongyan Xu*3*, Zhongqiu Zhu*3, Na Tang"?3, Zeyu Zhan'??3
1. College of Fisheries, Southwest University, Chongqing 402460, China
2. Integrative Science Center of Germplasm Creation in Western China (CHONGQING) Science City
3. Key Laboratory of Freshwater Fish Reproduction and Development Ministry of
Education,Chongqing,

Abstract: Nanog, as a pioneer transcription factor, has been well studied in regulating
embryonic stem cells’ development and carcinogenesis in mammals, however, its
functions involved in germ stem cells’ development and differentiation are still largely
unclear. Here, we investigated the molecular mechanisms whereby the Nanog regulates
the germ cells’ development using the cultured germ stem cell lines (PSO, PST and Sg3)
of aquatic animals. The results showed that, a continuous Nanog over-expression could
significantly improve the cells’ growth and proliferation. Moreover, through the
combined comparative analysis of ATAC-seqs and RNA-seqs, it was found that Nanog
over-expression activated the transcriptions and promoted establishment of opening
chromatin of germ stem cells related genes, while Nanog over-expression suppressed
the transcriptions and establishment of opening chromatin of meiotic genes, thus
inhibited the cells’ meiosis and differentiation. Especially, through the validation by
qPCR and WB, it was showed that Nanog increased the expression of germ stem cell
genes, including dnd !, and reduced meiotic genes expression, such as dmc!, to maintain
the cells’ potency of proliferation. The present study provides a basis for demonstrating
the regulation mechanisms behind the germ cells’ development and differentiation.
More importantly, the findings of this study would benefit developing the techniques

of germ stem cells’ culture and committed differentiation in aquatic organisms.

Keywords: Nanog, in vitro culture of germ stem cells, gene regulation, ATAC-seqs

& RNA-seqs, Aquatic animals

WEIHE: EXARMFRAE(31873035); FREREALFH (SWU020014) ; FH (F
KD A A el R E SUE (2010423003)
R, ROH, HX, BEERE, FENERTFIMAEALTNG GRETHEA
#t % E-mail: xhy20210104@swu.edu.cn
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Ultra-low temperature cryopreservation and -80°C storage
of sperm from normal-male and pseudo-male Siniperca

chuatsi

LIU Shuang!?*?, SU Yuqin"*?, YI Huadong'?*?, LIU Xuange'*, CHEN Xiaoli!*?,
LAI Han'23 BI Sheng!3, ZHANG Yong"*?, ZHAO Xiaopin'*?, LI Guifeng!->**
1. School of Life Sciences, Sun Yat-sen University, Guangzhou 510006, China
2. Guangdong Provincial Key Laboratory for Aquatic Economic Animals, Institute of Aquatic
Economic Animals, School of Life Sciences, Sun Yat-sen University, Guangzhou 510006, China
3. Guangdong Provincial Engineering Technology, Research Center for Healthy Breeding of
Important Economic Fish, Guangzhou 510006, China

Abstract: The purpose of this study was to evaluate the effects of ultra-low temperature
cryopreservation and -80°C storage of sperm from normal-male and pseudo-male
mandarin fish (Siniperca chuatsi). In this study, sperm motility, plasma membrane
integrity, mitochondrial membrane integrity, DNA integrity, fertilization, hatching rate
and offspring growth were evaluated. After thawing, there was no significant difference
in sperm motility and motility parameters of stripped sperm and testicular sperm of
normal-males and pseudo-males. The motility of frozen sperm thawed in a 37°C water
bath was the highest, and there was no significant difference in the motility of frozen
sperm of different tubes (n = 30) after thawing. The motility of frozen sperm of normal-
males and pseudo-males were more than 60%, and the DNA fragmentation were less
than 10%. The integrity of mitochondria and plasma membrane were higher than 84%
and 75% respectively. There were no significant differences in plasma membrane,
mitochondrial membrane integrity and DNA fragmentation between fresh sperm of
normal-males and pseudo-males, nor between frozen sperm. The fertilization and
hatching rate of normal-male frozen sperm were 65% and 85%, and values of pseudo-
male frozen sperm were 57% and 83%, respectively. There was no significant
difference in the body weight and length of offspring of frozen sperm between the
normal-males and pseudo-males. The sperm motility, motility parameters and
mitochondrial membrane integrity of the frozen sperm of normal-males and pseudo-
males did not significantly decrease after -80°C storage for 1, 3 and 5 days. The
fertilization and hatching rate of normal-male and pseudo-male frozen sperm were still
higher than 50% and 75%. Frozen sperm can successfully reproduce offspring after 5
days of -80°C storage. The results indicated that testicular sperm of normal-male and
pseudo-male S. chuatsi were successfully cryopreserved by ultra-low temperature
cryopreservation, and the research of -80°C storage showed that frozen sperm can be
successfully stored for a short time at -80°C which can provide a possibility for the dry
ice transportation of frozen sperm.

Keywords: Siniperca chuatsi; Testicular sperm; Cryopreservation; Sperm storage

®BITIH: Guangdong Province Key Field R&D Program Project (20200202); Guangdong Basic
and Applied Basic Research Foundation (2019B1515120072);  State Guides the Local Science and
Technology Development Special Funding Project in 2021 (Construction of Germ plasm Resource
Bank of Micropterus salmoides and S. chuatsi in Guangdong Province); Research in Spreading and
Breeding Feedstuff of a New Breed of S. chuatsix Siniperca scherzeri (Yuenong 2019A2); Results
Transformation and Achievement Extension of S. chuatsix S. scherzeri.

*Corresponding author at: Institute of Aquatic Economic Animals, School of Life Sciences, Sun
Yat-sen University, No. 132, East Outer Ring Road, Guangzhou Higher Education Mega Center,
Guangzhou 510006, China. E-mail address: liguif@mail.sysu.edu.cn
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SHRERFBSHEEE (Pseudobagrus ussuriensis) 5

AN FR N
SR, SRR, PMBERE 2, DM, XIE4E 2, FRRS 2, mHARER Y, R
1R RH KZ iR 2ERE WBH 471023;
2. & FE AT AR MY F AR AR S5 0 ¥ FH 4710005
3. R E K2 REWE 5B VLKW T, B IRIE 150076

WE. NRFAAMAZMEX L7 BIEE (Pseudobagrus ussuriensis) K& 52021
RS, ARHEAT LA 1+ S 55 LN 5, AT KA Sl 48 h ilie iR
4 (C), omg/L; B (T) , 50mg/L) , WEHK; HH LRGNy, FFdkirs:

SRRIBRFE T o SRR BOM A, BB 2R S SCRR s,  IRGORS BEA
MM RRD, R/ Bl L. B A R B oR, e H B IR ALA 821

AR HEA (different expression genes, DEGS) o #EZ R A rh, 2 5o 32 1A 15
VAR ACE R . AR IE RS SR RS Om PR R . SRS R P S
R A O % B R R B 24 AR G (Cyplla) 2523 N, MR, ek
FE S R i 5 5 R LUk S A 27 AR R A0, AR SR R AR, 5
T Ihfe R A ANAERFAH OC ) B PRl Rk e

SRHEA: D EMES RN RIS Rl

FHFE: BXAR/AFELTE (32002405); F @& HAM¥E4S (182300410032); &
AENEEE AT RARA T (21011806)
wERMEH: 2 (1973-), B, BIAAR R, EENFAFGME TE.
E-mail: 13910822890@163. com
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ETREBEFE BB TIREX A HR R IRFEKFER
HOfEE L5

RS, ARAC, WY, KE !, W, ERE"

1. TUKREEESER, T3, 315211

WE: W65 (Pampus argenteus), W E W KEF=LFNY°2—, THFTFRE
EOR, HE T sy, HEP AT R Egh, S AN TIREEA . £20 2
SER, AW BASIVER SRR TR AN K F o (RS AR A R I, ERER /N
HAKEE (HEAID, FEHA N EREE A RERFRIMT, HKEERNE
MR, AU SR IKEE R0 450 5 CWFE/KBESE) . N R BRI P AT K5 1)
TEIT N, BIBA%EA T Illumina. PacBio-HiFi. ONT ultra-long & Hi-C il 5V &
XoF B B O A e R DRI EAT ORI T IR A R KR A R A RN A
536.33Mb, Contig N50 K/NA 1.79Mb, Scafold N50 K/NKy 23.17 Mb. /i fi FE [A]
24 R H A SR ) HiF D P HOR, RZNA 553.79Mb,  HHh 550.82 Mb #f4
SEFE 24 % gap-free Yot E; Contig N50 K/NAy 24.75Mb;  FIER 35 A %mE5
FEA 22,892 4, 15 EE 98.1%; BUSCO iFf4{E Hi% 98.9%, Illumina 78 75 R iA
99.39%. 2T LLEHE R AR, R85 gt o RB0L . SEREAREE KB
JE T HNREE E . A A TE A AT e S B 16S P, R IK BER R S
MG R B S B A 1E TR 4% A 9 3L R 1 3R 1k J2. Lactococcus 25 T ad A B 78 78 A
MFEE . PLA2 R/KBREMNTERGHEEAZ —. EREZFAFEE R
PLA2 inhibitor (PLI), HEEMIHF P~ UPAR-LY6 45# W fE5 PLA2 7= HAE;
ARG RIS K BE PLA2 A77E 2 A BAEAL A5 3did CO-TP R I 5P AN /KBE
PLA2 HiSEAFAE AR R R HARIE T RI, HARBEEh R EE R, £
WL R Rk A, DRI 2 7 AR BB T 40 B AN UL P 40 B A 2R o 5o I 7 R 4 i 2R
A HEK293T 4HRRdEAT /K BF g R IUEE I, A M PEAE T 4l s ey, LR ILGH
WO AN 293T 40, WT-AFMN S22 M. Kk, 7EFTF4Ri A%t PLI #E47 R4S &
L5 3 A 2 5 B AR, VR T /K1 i 2 v s AE LR AN 293 T 4 A i #23% PLI,
MG PR T, T KPR PRI, U HIARES PLI X /K BF 55 2 A B S (401
ER . ik, ARSCHIGARNT T A 88 AT R = 5% K RE 3R & /K BEIR R A
%%ﬁ !EE'@E; %éﬂ; 7J<; %ﬁ’

THKBh: 2024 L4 “REME” FALRAITRITE (2024C02006); T ™ 2025
HEAFEALTIT (20212003); EIREAMFELFFES (42306114
F—1EH: HEE, BHRA, AEBEESRA, hujiabao@nbu. edu. cn
*EIEH: TLE, ¥, X% F5FM, wangyajun@nbu. edu. cn
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Noxola BT AT O =4 BiEaE RMBH 7 FHLHITR
WRobme !, skax !, oREEW ', R
LA EREER KA AT, WA 430072

PEE: iR (ROS) a4 B 7E AT AR R 4 T 4807 AR I — SRS 7
WA T (07 AMidEE (H00) . ikl 2R, ROS X
A B R A RGBT AR T OB R R . [FR, Oy
H0, th R EBEHE ST, BEZMAERINRE. Oy e, & EErHE
WEALEE (SOD) MITEF Ptk N Ho00, R HAESE R R IE/E ] . H20n
AR E , SRR It I R R R, AN A
SEALTEE 54> T . NADPH b (Nox) 2L ROS 774 [l ¢ . Noxol /&
Nox1 Hl Nox3 MIFFT 0, H#EH74 O IThEE. BESMaEA 2 4 noxol %
5, BF noxola Fl noxolb, 1BAX noxola REMARIR TS FRIE. HHFJE Noxola i@t
AT O M= A A R PUIE I D Re AVERINL], FRATESL T noxola I3 HEL
BBt St (Danio rerio) RN F o WHFRKIM, noxola FRALMAT- AN it ¥
SERE I R EAR T U AR A s 2RI AE IS SR A o AR T 1) ZEL 245475 0 240 Mt 7
TSN ™ 5 o @R noxola 3 P MGG IR 28 55 AN 58 52 5 Mk 20 A v B 1) £ A1 1. Oy
A HaOo &, T IR 25 A T RASMAT L1 O F HaOn W 5 TP AR Y
LEFREKTERIN 0.1 mM FIANENE HoO, 7T 58 AR RO I AR A AT (1 fIG TEL Use R 7
AR F T 51 A DNA $21%, 1iBH Noxola FEIT M O Al HaO, [~ 4R 4%
AAHIFERE /). FATIEEIS RNA-seq FIRITZH 220 BT 7T T Noxola HF5 HIHTIE
FAOGB AL AR U@ R, I noxola WIHR IS 5 58 J5 W S I 2 (1) Rl B FIAIG
T2 5 T AR A R B R . H R foxgla B GSSG N2 noxola HKFY
i ARV T FE AR G IR . A 54878 T Noxola ilidfd ROS 774
VR4 AR BT IE RE ST U 43T B

EE: 125, PUIE; Noxola; O27; H,0s

REFEH: EXa4HMFES (32273126, 31772836)
EAMEE, KB, BIARR, TENFERTEENH L) FHFFAR
E-mail: longyong@ihb.ac.cn
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0 R SR B 1R R aY AT B R

Ee !, ER, DEET

L\ R EmRlEyb, IWARTEE 266071

WE: KT HREARERE P HEEZE MG, P EEE IR ANME S,
ST 3 M DRI 240 B A T 4 I LT W 5 1 PR Pk . T AR B 482 (AS) 2%
FEHBENEENS, 54K, RE. BHEMGESEZHED SR, SR80,
LA B v M % R VR AT AR . TEAE TR, AT AT T i o 5 ek
PRI FE OGN J5 RNA W AR BT84k, JRilid & S i A Rl s A (B9
BRRE) SRIEL A, RNA BTREThAEfE 2 R A5 (DAS) 3
P B2 w5, 52 Rss R —8 iR AL E I T A8, M
1E AT m A . SxF IR, S AR L B2 1) 12 A o6
DAS K, B35 hpy 5 F traf2b 55, fHHILE DAS FERfERE AXERE (hp)
BEATHE— 2D I ThRE 70, I PT AR B 52 5 350 P AN S AT 8L B 0 R AR 25 ) 3k
Al A FEARLEL AR ZHE (LPS) 7 50118 i BV 40 i/ AT 41 B 4E
K F#iE (TNF-a, IL1-f, IL6 1 IL10) 75 WG AR 5 2 376 1 25 7 T 26 00 H AR
FRBER, RIAMNET 3 BRERALH S A hp-E (01 RIAIG 58 T F e F T HRIA
RGN IR A E 1, AL Y hp-1 BRAIK T S e BRI 3RaA L FRmg AN A5 v
Ve BT AUMOSREG, I ke S SRk R AR SIS R I T FIRE
EP6g9N R R G5, hp-E i FRAAMER I H Y 5 1) e R 73k, T hp-T #0103
Fiko Ak, SRAMEXIRAIARLL, hp-E i RE 80 7 68506 S SUAMASET: %K,
1M hp-1 FEAIS 76T 2R, KW hp-1 3aad $05a E  SORE /e 2 I B R AR FR A .
gx b, R WG 2550 W AN A B/ AR KT B SEB8 A, AT IR T AT
A YR N O G2 R 1 A PR LE AL, Sidt— 2B I Th e AL A 7 25
E T IRSEEEA, SRR IRGE N F B AU B AR TR R

R 3 I e AR filEkEA

FEBHE . EFXEEH &t (2022YFD2400401); 1L R 4 F &4 & it &% (2021LZGC028);
W HRE L5 (2023ZLYS02)
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RINBREISIGETEE (Paralichthys olivaceus) WEHEMERR KL
SR RERR

E(TILE R/ =
1. R ERRA B ERT AU SEI AR I %, ILARE R 266071
2. H SR DAY S TR IR SRR, IIARTE B 266237

WE: 220 B MR S, (R ve SRS K B A
AL B R U B R AT S ST Y, R YoE SISy
WEA = FERT IR, 52 B BRI R 2 Anil FE TR s, 1 28 B AR IS U 7E L i 2 rh
Y57 R4 . T 0T (Paralichthys olivaceus) 23R 1F 5 EHE /K Rt 025, MErEA
PRI SRR T, iR B P W 3 S PR 5 R 1 A B s e e T R A T . A
WA R G0 T F PP R ZE DNA L 418 (AT RNA ZKF B R WL s 12
St fE TAEMERR o A I R T B A AB MK ST B DG i R R TA (R B A8 A,
FEPRT T OO M RS [ W 3R A OGS R R R A AR . 4 R, T BT DNA
AL 2R A H3K4me3 AL L. RNAmMOA F3E1L K& RNA S 7 MRk 1 iR 2
A REER, HEMERSCIE 2. DNA FEEST R A
KRN cypl9a KIS T foxi2 FI dmrtl WA Ti5 1M BA 535 Rk
B tEAh, 4 m6A RNA % AL EEAT H3K4 FEALEE R 2 502 1 dmrt] AN
sox9a BFIFRIEKF o VE NN WICEEIER, foxI2. dmrt] T sox9a TEIENEILER
SRR SR R 7 BB, g PR E AR A R TR SR,
XKLL AT % cypl9a WL MR MERE T CER A= Rl (EMERZ K B2 BT
T A Dmrtl RS, MR BN, YRR IR E A . DL
W TR T 2 AR A AB A TE S S A P 591 2 2L T J b 1) B, it — 20 T i
IKEPERR G 73 F LRI T BRI, o P AR A = 3t T BRI K
R

REEW: A0, RWIEE; MEREIERR, MR FRET

RHTE: EXEEFLITHTE (2022YFD2400402, 2018YFD0900202) ; [ K B 4 fh 2
# 4 (32373112, 31772834. 42376094)
*EIMEE, L8, HARR, TENBBKEXEYBERERETH
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Differential activation of six galanin receptors by the spexin
peptide in yellowtail kingfish (Seriola lalandi)

Bin Wang!>*, Zhenfang Tian'?, Zhihua Yu', Aijun Cui'?, Yan Jiang'?, Hai Huang?,

Yongjiang Xu!*
1. State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Marine
Science and Technology Center, Qingdao 266237, China

3. Fisheries College, Ocean University of China, Qingdao 266003, China

4. Key Laboratory of Utilization and Conservation for Tropical Marine Bioresources, Ministry of

Education, Hainan Tropical Ocean University, Sanya 572022, China

Abstract: Spexin (SPX1) is a novel neuropeptide composed of 14 amino acids and well
conserved across vertebrates, and it has been implicated in various physiological
functions via galanin receptor 2 (GALR2) and GALR3. However, the detailed signaling
pathways mediating its actions in target cells are still largely unknown. Accordingly,
we addressed this issue in the present study using yellowtail kingfish as a model. SPX1
significantly increased CRE-luc activity in COS-7 cells expressing its cognate receptors
GALR2a and GALR2D, and this stimulatory effect was attenuated by two inhibitors of
the PKA pathway. Similarly, an evident induction of SRE-luc activity was observed
when COS-7 cells transfected with GALR1b, GALR2a, GALR2b, GALR type 1, or
GALR type 2 were challenged with SPX1, and two blockers of the PKC pathway
suppressed this stimulatory action. Moreover, SPX1 markedly elevated NFAT-RE-luc
activity in COS-7 cells expressing GALR1a, GALR2a, or GALR2b, and this promotion
was inhibited by two antagonists of the Ca>" route. Overall, our results have revealed
that activation of six yellowtail kingfish galanin receptors by the SPX1 peptide may
occur with different downstream signaling events, which could account for its
pleotropic functions.

Keywords: spexin; galanin receptor; signaling pathway; PKA; PKC; Ca*"
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Proteomics and metabolomics analysis of American shad
(Alosa sapidissima) liver responses to heat stress
Bingbing Feng! T, Mingkun Luo® , Wenbin Zhu?, Zhengyuan Liang®, Wei Xu',

Jianjun Fu?, Linghong Miao?, Zaijie Dong? > "
1. Fisheries Technology Extension Center of Jiangsu Province, Nanjing, 210036, China.
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Freshwater
Fisheries Research Center of Chinese Academy of Fishery Sciences, Wuxi, 214081, China.

3. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081, China.
Abstract: The dramatic changes in the global climate pose a major threat to the survival
of many organisms, including fish. To date, the regulatory mechanisms behind the
physiological responses of fish to temperature changes have been studied, and a
comprehensive analysis of the regulatory mechanisms of temperature tolerance will
help to propose effective strategies for fish to cope with global warming. In this study,
we investigated the expression profiles of proteins and metabolites in liver tissues of
American shad (4losa sapidissima) corresponding to different water temperatures
(24 °C, 27 °C and 30 °C) at various times (1-month intervals) under natural culture
conditions. Proteomic analysis showed that the expression levels of the heat shock
protein family (e.g. HSPE1, HSP70, HSPAS and HSPA.1) increase significantly with
temperature and that many differentially expressed proteins were highly enriched
especially in pathways related to the endoplasmic reticulum, oxidative phosphorylation
and glycolysis/gluconeogenesis processes. In addition, the results of conjoint
metabolomics and proteomics analysis suggested that the contents of several important
amino acids and chemical compounds, including L-serine, L-isoleucine, L-cystine,
choline and betaine, changed significantly under high-temperature environmental stress,
affecting the metabolic levels of starch, amino acid and glucose, which is thought to
represent a possible energy conservation method for 4. sapidissima to cope with rapid
changes in external temperature. In summary, our findings demonstrate that living
under high temperatures for a long period of time leads to different physiological
defense responses in 4. sapidissima, which provides some new ideas for analyzing the
molecular regulatory patterns of adaptation to high temperature and also provides a
theoretical basis for the subsequent improvement of fish culture in response to global
warming.

Keywords: Alosa sapidissima, liver, heat stress, proteome, metabolome
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Endocytosis of microbial pathogens by crustacean

hemocytes is enhanced by mannose-modified hemocyanin

Jiaxi Li', Jude Juventus Aweya', Mingming Zhao', Zhihong Zheng', Defu Yao'”",

Yueling Zhang!*

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,

Shantou University, Shantou 515063, China

Abstract: The plasma component of crustaceans’ hemolymph has a very high
concentration of hemocyanin (over 90%) compared with hemocytes. However, the
mechanisms keeping this huge concentration gradient and whether hemocytes
internalize plasma hemocyanin remain unknown. Here we report that in Penaeus
vannamei, under normal physiological conditions, hemocytes internalize some plasma
hemocyanin via phagocytosis, clathrin-mediated endocytosis, and micropinocytosis,
but this is enhanced during bacterial (Vibrio parahaemolyticus, Vibrio alginolyticus,
Staphylococcus aureus, and Streptococcus iniae) and viral (White spot syndrome virus)
challenge or wupon stimulation with pathogen-associated molecular patterns.
Posttranslational modification (PTM), especially mannosylation of hemocyanin
mediated by the mannose receptor, further enhances hemocyanin binding with
microbial pathogens and their endocytosis. These findings indicate that plasma
hemocyanin is mainly internalized by hemocytes after undergoing PTM to enhance

binding with microbial pathogens for endocytosis and intracellular clearance

Keywords: cellular immunity; crustaceans; posttranslational —modification;

hemocyanin; receptor-mediated endocytosis
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Effects of Ulva prolifera degradation on growth performance
and antioxidant capacity of Japanese flounder (Paralichthys

olivaceus) family
Yingming Yang 2, Wenlong Li !, Run Wang !, Dan Xu 3, Yadong Chen !, Zhongkai
Cui '? and Songlin Chen %"

1. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
China
2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao Laoshan
Laboratory for Marine Science and Technology, Qingdao 266235, China
3. School of Ocean, Yantai University, Yantai 264005, PR China
Abstract: Massive macroalgae blooms, primarily caused by the overgrowth of Ulva
prolifera (U. proifera) in the Yellow Sea of China, pose a severe risk to both marine
organisms and the aquaculture industry. This study’s aim was to evaluate the impact of
U. prolifera degradation on the growth performance and antioxidant capacity of
Japanese flounder (Paralichthys olivaceus) and select some potential Japanese flounder
families (labeled 2101-2108, established by crossbreeding) tolerating U. prolifera
degradation conditions. Thus, a 60-day U. prolifera exposure experiment was
conducted. The results showed that the contents of Na, K, Mg, and Fe elements in the
U. prolifera degradation water were significantly increased. The specific growth rate
and survival rate of flounder were significantly decreased under the U. prolifera
degradation condition, while the 2101 and 2103 flounder families showed a better
growth performance compared with the positive control (PC) group. Moreover, the
results showed that activities of total antioxidant capacity (T-AOC), transaminases, and
alkaline phosphatase (AKP) in serum were significantly decreased, while the 2103
flounder family showed higher activities. Furthermore, U. prolifera degradation
significantly increased superoxide dismutase (SOD) activity and glutathione (GSH)
content while decreasing catalase (CAT) activity and malondialdehyde (MDA) content
in the liver. Specifically, SOD and CAT activities of the 2103 flounder family were
higher than the 2101 flounder family and PC group. In addition, the gill SOD and CAT
activities of the 2103 flounder family were significantly higher than the PC group.
Similarly, the antioxidant-related gene (sod and caf) expressions were synchronously
upregulated or downregulated in the liver and gills in response to U. prolifera
degradation. These results revealed that U. prolifera degradation decreased the growth
performance and influenced the antioxidant capacity of Japanese flounder, while the
2103 flounder family had better advantages in the U. prolifera degradation condition.
Therefore, the 2103 flounder family could be regarded as the potential flounder family
tolerating U. prolifera degradation. The increased Fe content in the U. prolifera
degradation water may be one of the main causes of the physiological alterations

observed in Japanese flounder.
Keywords: Ulva prolifera; growth performance; antioxidant capacity; family;
Paralichthys olivaceus

KBV E . 7 k03 A IR BT & AR A A L 4 % (2020TD20); Wi R & & & #F & T E
(2021LZGC028); L R4 & L% 2 25X
*EIAEE, B, Rt AIRR, EENFEAFENBARSZEF M

E-mail: chensl@ysfri.ac.cn

33



2024 KFAMBREZEFTHFEREL

PeFl S LM R AFPER SR EFMN
TR
B BA AN R

WE: AT E AR XA 4260 (Pseudobagrus truncatus) IR0 55U IEAT
MR MR AL 2 VP4l . BT AL 2N R X kAT 1 S i &, #8148 7oK
HASFEREFEA, IEXEET 7RSSR FARC . BRI, PReLeLk
SRR S AR IR AP AR B 2200, R MR A 2 B H S5y Tl . JE I
LRIk DNA A ARSI T, AHT TS 1 AN [0 R (3544 22 B RS 2%
Ko WETCAERAR M, R B DR Al LA B (38 A% 2 FEE, 9P st B
FIERG AR SR AL 1 SRR AR S o BeAh, I8 R M ey o b, i3t —
25 ) WY TR 18] (R T8 A% 25740 o AWIF FE DR AR AL L 1) A% B R B R B P R 6
LT ER SRS, IFONIZIIR AT AR R R BE T IR SE R

KW PReleilt, MBHR, BEIHT, IBES, 2 Tieid, B2

Collection and genetic evaluation of germplasm resources

Dong Peng Lin
Luoping County Bureau of Agriculture and Rural Affairs

Abstract: The goal of this study is to complete the germplasm collection and genetic

evaluation of barbus (Pseudobagrus truncatus). The research team conducted field
surveys in several geographic areas, collected samples from different populations, and
analyzed the morphological and molecular markers. It is found that there are significant
differences in morphological characteristics, especially in body length, body height and
fin bar number. Using mitochondrial DNA and microsatellite markers, this study
revealed genetic diversity and relatedness among different populations. The results
point out that the populations in specific geographical areas have high genetic diversity,
which provides an important scientific basis for the conservation and utilization of
germplasm resources. Furthermore, the genetic structure among the populations was
further elucidated by cluster analysis and principal component analysis. This study
provides theoretical support for the genetic resource management and breeding
improvement of Barbus, and lays a solid foundation for the sustainable development of
this species.

Key words: barbus, germplasm resources, genetic evaluation, morphology,

molecular markers, genetic diversity
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T EER A CHERBORE fhit. GHR2 ZEE SNPs BITF
59

O, EHE 2, £5HR 12
L RERPER S, 10T K% 116023,
2. Il LR M AR FR A S SIRE, 0T RIE 116023

WE.: 465Kl (Takifugu rubripes) &R E L7 EH BN /K IR A, ZH O
BN EEGE . BERREMM T, WETEET = T2 M2ABER,
FE 1. 2. 64 120 18 AR, MIE THAE., KK KA KR, T T
AR FIEAE J1AdTE . PAAE KRR 524K 2 (Growth hormone receptor 2, GHR2)
PR g A KR A 3k S B L R, R P 41868 5 D i 4 ) B 5% 2R () A R R 5 4
JRE LT AEIREA, K DNA 7 fildg /N e sy a5 771k, ik SNPs 35087
SNPs 54 KMARIHESCME. G5 EM: (1D BRI 1 HBIRAR., AKAM
AR R8AE J340 318 0731 0.65 A1 0.66; 2 AR E . A& K A& LK (r)8HE
J157 5104 0.48. 0.38 A1 0.35; 6 AW A  ARK AR K IPEHE J1 5518 0.23.
0.19 F1 0.16; 12 A#dRE . FAKFMAKEKIBE 1153518 0.28+ 0.26. 0.37; 18 H
W HARE . KR K IEAE 7753708 023, 0.16 F10.19; (2) Fx 12 gk
KRB AL 1T 6 H RN 18 H S I8 4% J 41, b5 2168 7R J7 s ) 63 1o 384 0,
X =AE KPR EAE MG THE 2 FRERES . 12 HRRAEKIERSEHE 710 6
ZARBIMA TR, (3) EER T 1. 2. 6. 18 HSHIAE . RK AR 4
KPR A s AL A G RAUH G N R B IEAH G (R=0.74~0.98), {H 12 H
WA B AR B 5K L K B A DB (R=0.35~0.72), TJ RESZ R A FRAE HIFAIN 5
(4) 4884 71l GHR2 F:[A EAFEAE 11 /> SNPs, & ZnHr. T RIMZ Ei
8, ZIEEPANEF EH 6 4 SNPs HAEKMRMIE; (5) SNP1 (T3672C) )
CC FERBAMARIAE. MKAREKEZE ST TC FEFRAF TT FEHE A 2
5 (p<0.05); SNP5 (C5692T) 5 SNP6 (A5731G). SNP11(C5978T) (fEX % 6
R, [FINRAS) FEAEPRIIEREA (BRI =S SNPs £ SR MR RUE LD, CC %
RIRIANMA A (R B R & T CT RN EE (p<0.05), MIEAKAALK
ZRHAREE, (6) SNP9 (T5910C) F1 SNP4 (C5610T) #Efl, [FIHRE) 1F
7E = Fh IR A CHI I B = R AD), TT Bk ER . £ K E2# 5T CC A (p<0.05),
MERK ETT B >TC #>CC A (p<0.05)
R LR, AERKPRIR, BifE T, GHR2 3K, SNPs 4-#T

KBFE: BREKEFVEARRZRABFEET (CARS-47); A& E AR AH A
AT E (2021RT07)
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EeEEHHMMmRAtRE 1 IH R G E B IR

XUTNEN ', akE L, AR, FRRE, ke
1. dEE iR MEE B KB 25 B, dERT 100068

WE.: S NI EME (Carassius auratus) YIMTIRFIF fE, wFH T+ E
R, I A Hl KBk, FERER SO SRS A RS .. Hha
AT NAE., 0. TAESE, SNk, SR, Chemiit R, 6
RAGTE, FEAIPGR, RPTMXTEE, FRIABOREORE G . JATTLURS i SO AN
FMERONEA, fdES: 6 itH, HIEOIH I OF e R— I
U o bR AR B M B, FHDGIRORE N A et n+ H b RUHIEE R,
fase, RAMPGR, ENPESR, IR R, iR RN il
M Fr 532 56 B AR R B 0 TR B, M A € O TS P R T PR 8 R A
I NERRIR S, AL 2R EE AN B 3 ey G PR € K/ TR A MR PR S A L A AT
Ml sl, RIAERE T Ee R O A R A sl B A

Phenotype Melanophore Transcriptome Methylome

REW: B A BORMN: MREREML Lk QTR

FHBITE : AL =7 8RR FE 4 (6194032) ; IR K = b FA MR R A3 7 61 %7 F A (BAICO7-
2022)
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iR R = B E LR LE e F 43 I AR FRIE

LU, GRS, FEAE 2, Xl b
1B RS, B, 201306
2. 7P KPR TR IR KR T L, AN ARAS A K U AN B B 5 R FH B R S5
=, LI, 214081
3 EAONRE, ol b, LI TeHs, 214081

WEL: AR 20 A TIRE AR AR, HMBEERD, kT 5 ERE. Hab
SRR SCHIE T AR TS, B A 2230 AR ) 5 s S S, IR T Hop it
PRURORI . et L BEH O B IR T T, FATT4E S DNBSeq #23%. PacBio
HiFi K%, Nanopore K A1 Hi-C HdE 4 g 7 HIGHR M 58 BRI . F 9k
A T2TCikL-simbl) = i B R R4, HK/NA 717.34 Mb, contig N50 4 30.25
Mb, RGN HEAS contig ZHA. LTI 26596 ML, Hodt 87.97% [ H: ]
WeDNREVERE o kG FE SRR AAE EORUR N T R FLRh T B RS I, o JE T 2 1 43 2
ML SISO AR AL T R SR I TORE, 6 LR R BEIR ORGP AR A S L

SR KRBT ROUCPIE AL RERE: HFIG

RGME:FEAFRFRARRFERAATERTRMEARALFHLETE LK
(2023TD11); KT T il A B K A& A4 97 IR i l(2021-SJ-110-04)
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B =K T8 (Portunus trituberculatus) 9 FiriciE 8

M ARF L F A
REBLL Y, BfRAEY, R, AT, SR sKEIR Y, XU
ERE, TR, AR

LR E a2z e, I ALfRE 0710005

2. YT AOV A K =y, L3RS 061100
WE. =K T8 (Portunus trituberculatus) & —FhEE K2 IR, 72
ST E VR, BAAFEENERMEEIEFME. R0, Tk, H
THIEGG G o B BRI F UK SR R B R T M BUR M, B>,
AR ZE 5K o ASTIE 78R e s 2L I R 1) TR A1 (simple sequence repeats,
SSRs) FHfai AL LKL 7 (GBS)H & I B A% H R 2 A& PE AR 1d (single nucleotide
polymorphisms, SNPs)¥J5PRIA T ¥ = JopR 7 M8 B 14 45 14 LA S ISR (0 8t 22
YKo BbAh, AR RR G 3 H B4R (bulk segregant analysis, BSA) X
=R TEEYVE A KA BT, EES 294970 4~ SNPs Al 1852 NMEEHZE
SR, KB HTEIR, 11 A SNPs 5 =Pl TR 718 (RE. &F%. &
EAMARK) BEMIE, Hd g34272071 C>T SAEEEMK 234241560 A>G
5 a4 NMERKMWRBAR . EESPIRY, Hmen2. RbmS. Akapl3 1 Dyhlb %
K25 =P 7 BA KR E AT W =0 7 8 A KPR i s AL L S A1k
THEARAHE, N RAE R R S EE L.

FebE . ST, SSR; SNP; BSA; ZEKMAR

KB : AL ERAMNFELEATE “BE AR TEFLBENRE S HY SR A
H” (C2016201249%; WAL & & LA LT XIBUE “ R & AP F A A0k B 3% 61 37 BT
(21326307D)
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ARRBSEFHREMERERENENPRA

TR, EERY, B
L SRR IR A, FREET] 361021

WE.: KiEf Rk EpEENEKEHEEF ARz —, SPum. i, Ak W
JREELE TR B 1 B R IR IR HEA T A A T B Tk B 5k s
PFHEAN, ERP GG R R T EEAER ATk & B ™ E AR T4
I PR UAR AN o B4R 26 Ko SRR A BN 7 AEmS AR R @S 7 K%
AR, ZEEE ORE R A SR (BUNIE A s B AR B U
HEARHURRAD . EREIR K. ESE ., BEMIR (REE. FFEE,. IR
B, ENASEARES) . WINARIIIR & & (DHA. EPA 45 37 Mlg[IiT&) %5 100
RAEM. ZEIEEINCR T>1 JIREBRE BRI, 1 H A0 skt
T ERRNAENRF, 247 T 74 SNP 2%, SRERNACBES AT H4&
A GWAS 7 file LAk, T 7E GWAS A7 55N 4558 5 B0R 20 AR 7 (1 T g 2 1R st
AR, BATEATHES T AR UIA . s 8 NS A BIRE,
B2 ATR ISR A e R, R R, BRATE GWAS 75
T T B AR S (0 DR SR AR D], HLR) FH 2 ik DRRT 5 X v 4 SE 3R 3 1 3570 E A
MRBPER . Bz, IRATHE 121 iR 2 A8 e, 8 e A
FT K38 1 2 MR SR G ik & A D) e B2 R0 A6 0T 70, o K38 kG vk ik & i
VS LS

REEE: K, ZHY: GWAS: RiLE; 7 TkF

WBIE: EXiEAEF LS AKR (CARSAT-604) ; EXHEHNE LT L L T
(2022YFD2401001, 2018YFD0901201)
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Hemocyanin targets stress-induced damaged mitochondria

to modulate mitophagy

Zhihong Zheng!, Jude Juventus Aweya'-, Jiawei Cheng', Hejia Chen', Shiyuan Bao!, Ruixue
Hao!, Defu Yao', Yongzhen Zhao?, Xiuli Chen?, Shengkang Li'", Yueling Zhang'*
1 Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,
Shantou University, Shantou 515063, China
2 Guangxi Academy of Fishery Sciences, Guangxi Key Laboratory of Aquatic Genetic Breeding
and Healthy Aquaculture, Nanning 530021, China
3 Department of Food and Human Nutritional Sciences, University of Manitoba, Winnipeg, MB,
Canada

Abstract: Understanding the molecular mechanisms of redox homeostasis is crucial
for elucidating cellular oxidative stress responses, particularly in marine invertebrates
where these are less characterized. Here, we investigated the role of the respiratory
protein hemocyanin in modulating reactive oxygen species (ROS) levels and
mitochondrial integrity in penaeid shrimp hepatopancreas, a critical immune-metabolic
organ. We demonstrate that hemocyanin is intricately involved in the redox system,
where its knockdown alters the expression of antioxidant and pro-oxidant genes and
increases mitochondrial ROS (mtROS) production. Depleted hemocyanin levels disrupt
mitochondrial integrity and trigger oxidative stress indicators, indicating its essential
role in redox homeostasis. Moreover, we reveal that hemocyanin directly interacts with
mitochondrial proteins, particularly prohibitin, to induce mitophagy through its
association with the autophagy-related protein LC3. These findings indicate a key role
of hemocyanin as an antioxidative agent that modulates mitophagy and maintains
cellular redox in response to stress conditions, which provides new insights into the
antioxidative defense mechanisms in marine invertebrates.
Keywords: Oxidative-reductive system; mitochondrial damage; respiratory proteins;

hemocyanin; crustaceans
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Integrated time-series transcriptome and metabolomics reveal
key metabolites and signaling pathways in the liver and spleen of
American bullfrogs (4dquarana catesbeiana) involved in the

response mechanism to Elizabethkingia miricola infection

Peikui Yang'*2, JiaWei Lin', Qiongjun Zhao', Yuzhong Zheng'?, Xianghui Zou'?,
Yanjie Sun!, Yaqun Liu'*
1. School of Life Science and Food Engineering, Hanshan Normal University,
Chaozhou, 521041, China
2. Guangdong Provincial Key Laboratory of Functional Substances in Medicinal
Edible Resources and Healthcare Products, Hanshan Normal University, Chaozhou,
521041, China

Abstract: Elizabethkingia miricola is a ubiquitous zoonotic environmental bacterial
pathogen that can cause disease in humans and various animals. Explored the host
response mechanism against E. miricola infection can facilitate to development of
efficient control strategies. The American bullfrog (Aquarana catesbeiana) was
infected with E. miricola and the changes of the transcriptomic and metabolomic levels
in liver and spleen were analyzed at 0, 1, 2, and 3 d post-challenge. A total of 3818 and
4166 DEGs were identified in the liver and spleen transcriptomes, whereas 518 and 464
DAMs were found in the metabolomic data. Short time-series expression miner (STEM)
analysis revealed 6 and 7 significant gene expression patterns in the liver and spleen
samples, with many immune and lipid metabolism pathways altered at different time
points, revealed by gene set enrichment analysis (GSEA). The metabolomic data
revealed dysregulation of 86 and 75 pathways in the liver and spleen after E. miricola
infection, many of which are involved in lipid, amino acid, and carbohydrate
metabolism, and signal transduction. Using KEGG enrichment and STEM analysis, the
glycerophospholipid pathway was found to be crucial in bullfrogs’ antibacterial defense.
This study, which used a multi-omics approach to evaluate the antibacterial response
mechanisms of bullfrogs during E. miricola infection, revealed a complex regulatory
network. Most importantly, the data indicates that bullfrog exhibits stage-specific
immune and metabolic responses to counteract £. miricola infection.

Keyword: Elizabethkingia miricola; Aquarana catesbeiana; time-series; transcriptome;

metabolomics; bullfrogs; liver; spleen
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Analysis of the molecular mechanisms involved in the
regulation of carotenoid metabolism in koi carp (Kohaku) by

f-carotene degradation genes

Mingkun Luo?, Xiulan Shi?, Xiaoyu Chen?, Zaijie Dong>%"
1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Freshwater

Fisheries Research Center of Chinese Academy of Fishery Sciences, Ministry of Agriculture and

Rural Affairs, Wuxi 214128, China.

2. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China.

Abstract: The Koi carp (Cyprinus carpio var. koi) is one of the world’s most popular
high-grade ornamental fish, and its market value and demand are directly determined
by the quality of its skin color and pattern. We investigated the diversity and functional
changes of the red and white skin cells of kohaku koi using single-cell RNA-seq
technology. The differences in morphological characteristics and pigmentation content
were observed using scanning electron microscopy and the Elisa test. Then, we focus
on the bemol and bco2 genes, which structural features, distribution, spatial-temporal
expression levels and molecular regulatory mechanisms in the carotenoid metabolic
network were investigated by RACE-PCR, family gene identification,
immunohistochemistry, RNA interference, recombinant protein constructs,
CRISPR/Cas9, transcriptome sequencing and exogenous carotenoid feeding. The
results provide a molecular foundation for the analysis of two degradation enzyme
genes involved in carotenoid metabolism in fish, as well as a theoretical basis for the
subsequent selection and breeding of high-quality Kohaku koi.

Keywords: Koi carp; skin color; f-carotene genes; molecular mechanisms
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The co-administration of aromatase inhibitor/estradiol leads
to male fate in the protogynous orange-spotted grouper,
Epinephelus coioides
Minwei Huang !> Xiaoying Chen! * Huijie Lu', Kai Peng! 3, Jichen Zhao', Zhuohao

Ruan', Yuping Sun!, Jinlei Liu®, Yong Zhang ? and Wen Huang ">
1.Collaborative Innovation Center of Aquatic Sciences, Guangdong Key Laboratory of Animal
Breeding and Nutrition, Institute of Animal Science, Guangdong Academy of Agricultural
Sciences, Guangzhou 510640;

2. State Key Laboratory of Biocontrol and School of Life Sciences, Southern Marine Science and

Engineering Guangdong Laboratory (Zhuhai), Guangdong Provincial Key Laboratory for Aquatic
Economic Animals, Sun Yat-Sen University, Guangzhou 510275;

3. Guangdong Havwii Agricultural Group Co., Ltd, Zhanjiang, China.
Abstract: Groupers are hermaphroditic protogynous fish that develop ovary at the

primary sex differentiation. However, the underlying endocrine mechanisms are not
clearly understood. In this study, we systematically investigated the effect of Al
(letrozole)-feeding, Al+17p-estradiol (E2)-feeding, Al-feeding withdrawal and AI+E2-
feeding withdrawal during the ovary differentiation stage in the orange-spotted
groupers, Epinephelus coioides. Both Al and AI+E2 feeding induced an impermanent
sex reversal from immature ovaries to testes. The expression of cypl9ala and foxI2
was suppressed, while the expression of cypl1b and dmrtl was up-regulated in the Al
and AI+E2 group. This suppression or activation effect on sex-related genes was
disappeared response to the withdrawal of Al and AI+E2. Consistent with the
expression pattern of sex-related genes, the serum 11-ketotestosterone level was
upregulated in Al and AI+E2 group, and down-regulated in the Al withdrawal and
AI+E2 withdrawal group. Finally, we tracing cell proliferation and apoptosis during the
female-male-female sex reversal, and found that the apoptotic cells formed the efferent
duct and then the male germ cells may origin from the cells surrounding it. Overall, our
results suggested that the down-regulation of cypl9ala resulting the increase of
endogenous androgen led to male fate in the orange-spotted grouper regardless the

supple-mentation of exogenous estrogen.

Keywords: endogenous hormones, cypl9ala, aromatase inhibitor, sex differentiation,

protogynous, Epinephelus coioides
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Grass carp (Ctenopharyngodon Idella) E3 ubiquitin ligase
DTX4 regulates IFN antiviral response negatively by
targeting IRF3/7

Lei Zhang, Zhao Xiang, Zhe Long, Hai-tai Chen, Tiao-Yi Xiao, Shu-Ting Xiong"

Abstract: Grass carp DTX4 is one of the five members of the ubiquitin E3 ligase Deltex
(DTX) protein family, which has post-translational modifications on the protein,
significantly affecting the stability and function of the protein. In this study, we report
that grass carp DTX4 degrades IRF3/7 through targeted ubiquitination and plays a
negative regulatory role in virus-induced induction of type I IFN. Functional analysis
showed that overexpression of CiDTX4 significantly inhibited SVCV and GCRV-
induced cellular antiviral response, thereby promoting viral replication (GCRV, SVCV).
Mechanistically, we found that DTX4 inhibits IFN responses in RLR signaling channels
and interacts with IRF3/7. Further studies showed that IRF3/7 mainly interacts with the
WWE and RING domains and is degraded by ubiquitination. This study revealed the
molecular mechanism by which grass carps DTX4 negatively regulates IFN response
by targeting IRF3/7 protein degradation, providing a new understanding of the role of
E3 ubiquitin ligase DTX4 in innate immune antiviral activity.

Keywors: Ctenopharyngodon Idella, E3 ubiquitin ligase, DTX4, IFN antiviral response,
IRF3/7
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The mechanical force from the flowing water stimulates the
melanophores formation in reared Japanese flounder
Paralichthys olivaceus
Yufeng Si'?, Changchen Ding', Hairuo Zhuang', Baolong Bao™', Songlin Chen?
1.The Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Shanghai
Ocean University, Ministry of Education, Shanghai 201306, China
2.State Key Laboratory of Mariculture Biobreeding and Sustainable Goods, Yellow Sea Fisheries

Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China
Abstract: Flatfish is an important mariculture fish in China with the ocular side mostly
brown to black and the blind side white. Blind-side hypermelanosis phenomenon in
factory farmed flatfish species Paralichthys olivaceus and Cynoglossus semilaevis, has
become the bottleneck against the sustainable development of flatfish farming industry.
In order to construct practical regulation and control technology, the underlying
mechanism for this blind-side hypermelanosis should be clarified at first. In the present
study, fast and slow flowing water were set up to explore the effects of currents on body
color formation. The results showed that the number of melanocytes increased
significantly in the ocular side of the skin and the hypermelanic blind skin, the color
becomes significantly darker in both sides of the black skin under high speed water
flow (0.2-0.4 m/s) compared with the micro speed water flow (0.01 m/s) after 50 days.
Genes related to melanogenesis, mitf and tyrpl were determined to increase in the fast
flowing water group, and asipl was determined to decrease in the treated group. The
area of the darker skin of the hypermelanic blind side was decreased after high speed
water flow treatment, with higher expression of mitf and asip1 in the whole ocular skin.
Transcriptome sequencing was performed on the ocular skin, black blind skin and white

blind skin. GO enrichment analysis highlighted the role of “Cellular ion transport”,

“ion transport”, “Calcium ions mediate signal”. KEGG enrichment analysis highlighted
the role of “arachidonic acid metabolism”, “ECM-—receptor interaction”, “PPAR signal
pathway” .  “Retinol metabolism”, “folate metabolism”, suggesting that

mechanoreceptors play an important role. Coherently, our studies have proved that the
significant downregulation of asip1 gene, the significant upregulation of mitf, typrl and
trpv4 gene in the ocular skin and the hypermelanic blind skin. Our results provide new
and valuable clues for understanding blind-side hypermelanosis phenomenon in flatfish,
which may result from intracellular calcium ion concentration through TRPV4 in
response to water flow mechanical force, and then calcium ion related signaling
pathway affects melanocyte negative regulator asipl, thus regulating the formation of
melanocytes and melanin production on the blind side of Paralichthys olivaceus.
Keywords: flatfish, body color, melanophore, blind-side hypermelanosis, water flow
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Establishment and characterization of a gill cell line from
Takifugu obscurus and transcriptome analysis of its gene
expression profiles upon low temperature
WANG Jie!, HAN Shuang?, ZHANG Jingping!, LUO Yuhao!, WANG Youguan!, CHEN
Liangbiao ¥

1 College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract

The rapid development of 7. obscurus aquaculture industry has been accompanied by
disease and low-temperature stress, resulting in huge economic losses. Cell lines are
used extensively in teleost physiology and pathology as the most cost-effective platform
for in vitro research. Tobscurus gill cell line (named TOG) was established and
characterized for the first time. TOG cells grew stably and were able to transfect and
express exogenous genes. After the stimulation with lipopolysaccharide (LPS) and poly
(I:C), the response of TOG cells to pathogen infection was similar to that in vivo,
suggesting that TOG cells could be used as an in vitro platform to investigate fish
immunology. Transcriptome analysis of TOG under low-temperature stress found that
differentially expressed genes (DEGs) were significantly enriched in several
immunological and energy metabolic pathways, and cold stress could disrupt the
immune barrier and reduce immunity by downregulating the immune-related pathways.
WGCNA revealed that the hub modules were both predominantly found in PPAR,
NOD-like receptor and Toll-like receptor signaling pathway. Hub genes were identified
in these two modules, including mrell, clpb, dhx15, ddx18 and utpl5. TOG cell line
will become an effective in vitro tool for genetic and immunological researches, and
our results would help us gain a deeper insight into the molecular mechanism of cold
tolerance in teleost.

Keywords: Takifugu obscurus, Gill, Cell line, Low temperature, Immunology.
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Investigating transcriptomics and metabolomics differences
offers insights into the mechanisms of muscular fat
deposition in common carp (Cyprinus carpio)

Kexin Zhang !, Tiangi Liu !, Zhipeng Sun, Cuiyun Lu, Rongbin Na, Yanchun Sun,
Xianhu Zheng *

National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang

River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin, 150070, China
Abstract: With the global population increasing and lifestyle improving, the demand
for high-quality nutritional aquatic foods has been rising. Muscle fat is a crucial
nutritional index for evaluating the quality of fish flesh. However, the comprehensive
and systematic understanding of the molecular mechanism underlying differences in
muscle fat deposition remains insufficient. In this study, we integrated transcriptomics
and metabolomics of selected samples with extremely high and low muscle fat in
common carp (Cyprinus carpio), the major freshwater aquaculture fish in Asia, to
identify critical genes, metabolites and metabolic pathways. We totally identified 204
differentially expressed genes (DEGs) and 1528 differentially accumulated metabolites
(DAMs). Glycerolipid, glycerophospholipid and glyoxylate and dicarboxylate
metabolisms were enriched through both transcriptomics and metabolomics. These
lipid metabolism pathways may be regulated by some critical signal transduction
pathways, including Extracellular matrix [ECM]-receptor interaction, mTOR signaling
pathway and FoxO signaling pathway. Combined with the validation of gene expression
and biochemical indices, a supposed regulatory network was established. To our
knowledge, it is the first study to apply a multi-omics approach in fish with naturally
different muscle fat to comprehensively elucidate the mechanism. This study could
deepen our understanding of the molecular mechanism of muscle fat deposition and be

helpful for improving the quality of fish.

Keywords: muscle fat deposition; molecular mechanism; aquatic food; multi-omics;

regulatory network; Cyprinus carpio
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2312 7 (p>0.05); ALP M1 TG A RIS, (B30 8 E M2 7 (p>0.05). £
R40 4, BURARM 2 H K R MEH ALT. ALB. CHO. HDL #l LDL & _LJt
1 %(p>0.05), AST. ALP. TG A B (p>0.05). £ EFrk, A[E LR
FEZRC AR =y Z AR 2 AR, AR RENAKER . R FUEE R R
PR 7 I B A% Z ARG TR A S SR IL R K &R, NIEE FLNERTIR
MR EEK = R R R R AR (LR TRl

R NANEUR; KRS WL ZAEE; &S

FHBE: BEXAARFELOGB0299); ST hAEERENA LA RE S
(2023A1515011066, 2023A1515010117); |~ A& & K v # % [ ¥ B €] 37 + & T3 H (202138,
XT202301); " R4 % K4k 48 o4 T 4 b A 3R 2591 H (2024-SPY-00-006); “+ W F”)~ %
R BB A+ A E S5 148 B I BE (2022SDZGO1)

*Corresponding  author. E-mail: LU  Huijie, luhuijjie@gdaas.cn; HUANG  Wen,

huangwen@gdaas.cn
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ETHFREMA AR K OB AREE L BRBIEN
|
R, REVE, S, AT, FEE
TR IE KK 2 b, B HT 2, 453007

WE: FREANE (FCE) RETEANYFFHEM K HESRIRZ —. N TH#H
FIKF2EY) FCE MRS, A5 LUK O 2RE5 (Micropterus salmoides) 9t
X5, 23 WA RNA-seq 1 LC-MS/MS A%} 75 FCE 4HAE FCE ZH A x4
GUEAT T e A A 2 e i . e i A R s, E AN ILE 243
MNEEFFRIERRE (DEG), Jirim FCE 4 169 ANMER T, 74 NEFE L, J
W nptx2b pik3r5. zicl %05 FCE MR#EH % KEGG s, 2 7
% & 47 Adrenergic signaling in cardiomyocytes JH¥; GO 730#1&E7~, & FCE
51K FCE 41 22 7 BE K 32 22 & 45 7E podosome- superoxide-generating NADPH
oxidase activator activity . superoxide metabolic process sensory neuron axon guidance
regulation of synapse maturation &1 #2. QU & RER, WAHF I ER
R (DM) L4 151 4, Hrhe FCE 4lh L) DM A 70 4>, Fiff) DM
A 81 /1> 1 FCE 41 51{ik FCE 41 A, %l 2 & 4R AU IE Y Amino acid metabolism.
Lipid metabolism &%, WA MACHAN AR B 5 K 0 2R e FCE AT K.
R AR AL IR & 0 T R W, AN E R AR A R I B 2 5
Y PR 5 AR T BEAE FCE W 4% 7 MR . Z5 L, AWTtiEd
XFANE] FCE HK 1 B 3 AT B s AR AL e i, #2315 FCE MK/ DEG
A DM, M NEf# S FCE KRNI EMER ZHE S, JFvm FCE K
MR R e B Rh SR LB A

SEA: KRGS PRl WAL R, IR

FHTE: AHLAEEFREARTTE (24A240004) ; 7 E & AFZE A I H A KR
(HARS-22-16-G1) ; " m & = AR IATE (232102110001)

*BHAEE, £H, F, B+, BLtAERH, NEAFHYREFTAAE; Enail:
shixi@htu. edu. cn.
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ETZEF s E B REm E L)

BEEIRA, mRM Y, Kbt !, BEAE!, kS
1. WL R =K = 2208, Wi A+l 316022

MWE: BHE (Suaeda australis) 1E MBI ERAEMY), 2R IE R WA
BRG T E YR Kk, WA 775052 £ 437 UR$as ML L Fof o 9% 5 1 £
R AR B X AT AR T isE Ak, SR PacBio HiFi 1 ONT
Ultralong M/FHAR, 456 Hi-C WFHBIAREHA, RESMEMIEFA; Hit
1T 2R TR 5k SR 3B, Tde bl oz e L = I h PR R DhRE L IR s 45
AL Fes AR S B B8 RUP2 300 B 07 R0 R0 S R AH DGR B[R], IR
ITINBEEGAE . ARG 7% Gap-free HIEHLL, KNI HIN 437.17
Mb, Contig N50 24 45.67 Mb, BUSCO 58# RN 97.9%, VEREH 24,371 MEA K
Gt FE K o 573 41, T 5 Bl 3 R 4 P 45 5 HH 204.45 Mb CELE JE IR 2 K /IN 46.77%)
HEFY AR ERIR AR (ST A1 ST2) N, B0 M A i ALl (CAT.
SOD. POD) HiiEMEEZER N, F7H E (MDA AdEMAA (H202) &&
BT, RS SMHAKMA T, w5 EEE Y R A RGOk B AR
5. ST1 F1 ST2 FEARM LKA LB Tan T 2,434 DMERKEER (DEGs),
Hr 1568 AN L, 866 MR NI, #E—5#47 GO fl KEGG & HEN A
I, DEGs F 29 RPra M [ S B T S 5 3 T R A S5 G AR M A2,
FILEEE 146 A ThMpia e RAHC I 3% K R+, Horh bZIP PR 505 o5 LR
AN, FETERE R e Y 44 S bZIP KL, F# N 12 4 group, 47
T 9 Fpetfk b R TRY, bZIP BT 5REHET. ik
BRI N 2 DA o0 . o, — 28 SabZIP FE K (U Sau08107Sau08911Saull415.
Saul6575 M Saul9276) fEm#h 2k FTREER & XL EA T AL SabZIP
DRI AE R M ag o 37 bk B IR R EAEH, R lag SabZIP14. SabZIP26 1 SabZIP36
R85 71 Jife 35 1 e e 87 35 R ) J3 ) [X 9804 6 R0 H R0 o 1B T IR A AT
T 77 Bl 2 2 e S PR R AT ) B A

REEW: BTwE: FERAY FEEZR: Hhha

RENTRE : ERE LA LR E S L T(2023YFD2401903 5); I L& S £iH% T HE
(2021C02047) ; #TLE B AR FE L FE R FHFTH (LQ24D060004)
*EEEH: KHEE, &, B, TZAXTHESFPRBERBELELSF

E-mail: xiumeil227@163. com.
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HREM BSA-seq BREDIFIEKREE (Larimichthys
crocea) PREARRIMERXEERHR

MR T, g b, s T
1. WA RN BLE G KA F AT, WA 310021;

WE: PIIE R 2 5 oK 3 0 225 P R R I B BB 2 — . PUiE i R ik
B MARAS b ok o s 35 ) BB 7 . AT, B AT OREE A I SR SR AL
HAIANTE I, A SCTHREAL B TF A J5 o AT 5 38 3 A5 FH 78 T Al B i v N Tk g
243 RRE AR F1 KRG, 0 I ) il 22 5 1 K3 s A AT 1 4 dk
RIZH B 7 BSA 8 LA IR i S 20 2 B 2 AT, Sl it ek e S o g 34 Jik PR g
17T 3E . fEP MR R P 45 e 5,576,771 4> SNPs, £54 SNP iR Z 5.
Eucildean BEE A G Siil-4r#7, 78 Chr 02 Ml Chr 24 LEMLE] 2 ANMEEM
QTL, Hrfuf 278 NIjREIER . gttt 7 4,061 N2 5%BR
AR S e SRR, e 703 ANEERE T OB P 2 . BRE S
Pri &k 12 NS 50 R RAECHIEER (P < 0.05), SIUFEE KM
Phfll, Gk, PTK2B,Arhgef7, Ahr #1 NRP2 %5 6 MNIER K Rik H 5 K8 A
TEAR SRR P EAR G . RATIIBF 7T R BSA-seq Refieilt K fahii it fL o
TR, G H PR 14 2 BT ] R T — 20 R T 9 I B 2 I IR 43T BRI DA 2
R KB Ui I o T hi B & .

RBEE: K¥Efa, WIEE SUH: BSA; QTL; #5%4

FHTE: A& R H & FEFERHHEAETI (2021C02069-1)

F—f&, ot#, L, BEAXR, TENFEXEXBETHNEZLFHOR S TIH
fE AT

E-mail: 15tye@stu.edu.cn
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= NaHCOs W E BB X A 4 38, (ARSI RER
0
RIEHE, BRES, TLEEL, R, AT, FE%E
TR IE KK 2 b, B HT 2, 453007

TEE. HI M (Carassius auratus var. Qihe) &V A FFE M4 AL A2, A
BRI PTIE A, 2 SRR TR MR A AT G, [RS8 ] DL it 7 £ 2 R s
EHLHI AR AEY . A0 70 R 40 mmol/L AT 80 mmol/L 5 X Tl i1 4 £ 3¢
17 96 h 2PEBE I IE LSS, PARKAEXT L, J B S PR B i de 5 if 3 25 7
WRIE . R 202 ATPase #& 1 KA SRS S IIEM ;s [FN, XA 24 h 5
Bl ZH AN0) R ZH R IR AH 2 AT B s B e o i . A5 R B, B RIS Na®s
K" CIIKFEREE I 8] () HERL S8 R I N e THE B AR Ay, T 24 h I8 3Ig(E H.
RERTXEA (P <0.05; FEETE T AR L, B Hif ATPase
TEPE SR B3 RIS TR B v P T SR 2H 2 S5 )t s B
R, tetn, BEAN GRS BN B ARG B L 6 22 1 A B AR BB L
PGS . R ANTFERER, WAEP IS EH 2666 /N2 7R IAFEH,
Hodr 1497 AR L, 1169 NEK A, DhREERL RER, GO WMINER T
6870 MK, KEGG MINiFERE 1 2054 N . 2R RAFF FEEEAR AR
RV AGFII NS . ZH B IR - PR Rl 2 AR A AR . Wk WA . ECM-3Z 4k
FHELAE F AN NF-KB 15 5388 3% 55 J7 T o BB e 1Y) 22 S R IR ik O] 3 00 % H g2
iz, BEEET . RESERE. g Ed, EaEmEE T, HaE
ik AT I B EE AN ZH 21 ATPase 3 P AR 2 2R A 503 e i 15 A 28 i is S5 4
PR RIA KT, DA S B A 3E MRS 775 SR, ok vy RO mef mT
REEB LA B SR IRTTRE Sy, AN 2 244 B3 ™ B AR 45407

R PO, BEE, ERL HLUBS, B4

RHTE: MELEESREEAFTE (24A240004) ; A E AFZ K AE 7V HAKZ
(HARS-22-16-G1) ; A ®H 4 & 2B AT E (232102110001) .

EPEE, BT, P, NEAFIHYEEFMFFA; E-mail: shixi@htu.edu.cn.

FHE, ¥, NEAFHYRE T AR RFEAR, E-mail xjli@htu.cn
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RS RS Elovi6 B E#E LC-PUFA &P EITHEE
R EEFZBIEHEIFR

TR, GREEME 12, TRy 12
LR SR FRI R, ISR, Gk, 515063;
2. SRR X T T K T R R BRI B0, K2, ik, 515063

WE: KEMRIRLEKE 6 (Elovle) 2KFRMMREKIFIGEH M EZR R
—, REIRRKEE NG TR A U 1 R RE, 2 SR N i 7 A I Y DG
W 2 — . BRI R AR 2 ah  E G h R B e RO =R T
B KD FINT & () EPE) 1 Elovle JE P 4 B €K SFA T MUFA HIfE
J14h, ¥ HA Cis PUFA IRMIREKIENE, #8625 LC-PUFA N UEMES . 7£
UL EEA b, FRATTCAUL X B A T R, IR 5T HE B Elovle JE DA 1) sk L .
eI E AR A A RO R IR Y RAME T # Elovle MG B
FIXH-267~+167 bp; RIS PG B EHAE TN BIA% 0 3 3 7 X A7 1R 5 Ok
#3[RF SREBP1 GG AN sk g &AL (-172/-161 bp Fl+41/+52bp); HE
LA gL SREBP1 RIA UK 5 )5 3 74 & iUki ik i S2 41, X I SREBP1
P Elovle BEFEZT XA IEHIEER; 2 JEi s as &0 sk Rk 5848
TR A, K B AT RAE ) 5 5 pAC-SREBP1-V5/His 8% pAC-V5/His Cif i)
LR GLHE L S2 4Hfigh, &P SREBPI i 454 AGTCAGGTGTC (-172~-161
bp) 1 CGTCAGCTGCC (+41 ~ +52 bp) 1Eif#% Elovle FERH R, Lik4s
#7017 B SREBP1 4% Elovl6 3K Rk 2 54170 # LC-PUFA A& R
FHLE],  ASHE TN T B SR AR B SR8 LC-PUFA & R HLEE R AT
ZIRNEE S, AMUE B TR S B N JETE LC-PUFA A RURE /) 1%
B, T EOO TS T R LA R v IR B E N B R ORI AN

KegE: MEEE, LC-PUFA Y&, SREBP1, Elovle, #sififz

KB E: BXEAMFES (42306125); | KL AAAFES (2022A1515110488);
sk KFRAE A FITE (NTF21050)
F—FH, X, B, BLAERE, TENEFEIMEREARFHE Email:
yeyuan@stu.edu.cn
R, DEW, #HR, WEERE, TENEEFAYERH SRS T FE LT
%, E-mail: mahy@stu.edu.cn
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CRISPR/Cas9-mediated myostatin disruption elevates the
expression of genes associated with myofiber composition
and growth in Exopalaemon carinicauda

BU Yuke!, WANG Rongxiao®, SUN Yuying*, ZHANG Jiquan®®

! School of Life Sciences, Hebei University, Baoding 071002, China

Abstract: Myostatin (MSTN) is a member of the transforming growth factor-p (TGF-
B) superfamily and inhibits muscle growth in vertebrates. However, there is
disagreement about whether it inhibits or promotes muscle growth in crustaceans.
Herein, the potential mechanism that MSTN (named EcMSTN) affects the growth of
Exopalaemon carinicauda was conducted. Knocking out EcMSTN (EcMSTN-KO) by
CRISPR/Cas9-mediated gene editing technology, hatching rate, survival rate and
growth performance of EcMSTN-KO prawns were monitored. The results suggest
EcMSTN-KO can significantly promote the growth of body length. The expression of
genes associated with myofiber composition and growth, including myosin heavy chain
2 (MHC2) and myosin light chain 1 (MLC1T), showed a highly significant increase (p <
0.001) in EcMSTN-KO compared with the wild-type (WT) siblings. In addition, the
expression of ecdysone receptor (EcR), a molt-related gene, showed elevated (p <
0.001), while the expression of retinoid X receptor (RXR) and molt-inhibiting hormone
(MIH) showed no significant difference (p > 0.05). The above studies indicate that
EcMSTN acts as a negative regulator to inhibit the muscle growth of E. carinicauda,

and has a promising application in crustacean gene editing breeding.

Keywords: myostatin; CRISPR/Cas9; gene editing; growth; Exopalaemon carinicauda

REIWHEH: EXEAR¥E4E EHE (32373121,32172954, 41876196) , FALE & A # 4
itk (22323201D) , FAE HEFFRAFHEAARTE AT E (ZD2022093) , #AtE B %4
A#¥£4m EBE (D2023201002, D2022201003)

EAAEE, KBR, ARXR, TENEATEHEA,

E-mail: zhangjiquan@hbu.edu.cn
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B¥AE paxs BERIE. RiESHTREERMRREE

SRARA T, X PRE 12
LOogsEA R Akl e, Bradiem IR B E Y RS E NS B SR, B, O
ARG, 830052
2. WrsmAO RS R R, e, BEARSE, 830052

FHEL: W E SR P AR B A — E AR R L AR 4R L A v 1 3% B
NRRIEH (ZP)o ZP BERFIEEAE . MG R E 7 BEA BRI, IR
F zpax4 F2RAE B BEA . Esox lucius ) HPIEE DR AE FI LA, A8 7558 ] RACE
AN 38 T FEF AR H B 1 zpaxd BRI ) A K AT ke s RIHAYE B5dT T
Zpax4 HEEFEACER . S0 ARG N SER PO E B PCR it
zpax4 FERTE AP 126 d. 180 dv 320 d =AM 8 ANLZI A AN Rk & 5
WIT IRk A1E 1) sgRNA, B T FBEA . zpaxd LR FTRERAEAL, FERERIS Y
FO R Rk A R 3HAT T HLID  Ws2 . 45 R EoR, AR zpaxd FEH 4K 2771
bp, HH, 5-UTR N 162bp, 3'-UTR A 150bp. zpax4 Z:H MG 811 N IER .
Zpax4 B HANRENSEKMERIERH, HE NWmAE ST, 5T C A ZP
gEkis, TEEMEX, f7A1E 89 MERLLL 5. Z A X A /b iR, A
Bt Zpax4 H5H 5 H'E Zpax4 B EHAER T I 54.85%, DIRe4sfyis
AL BRSO E R PCR 45 R B/R, AR zpaxs FEELE = AN HA
PN E RHUNR R E (P<0.01) Ri&, HRIAELW G0, th4oh, 7 320d
T B A — E BRI RIA . B IR B EIE R sgRNA, FFRIIE L H B
Hith zpaxd FEDREPRIGERL, 153 2 MRARRABAME, BRERTIEEE 78 1. 4. 7.
8. X FO ARk & i AT ARV o dlr, RRIERRL R E . A ARRA T A
P f0 zpax4 BRI () 88 P A AT 7 A M, BEAE T HAE=ASAEIN I 8
ML RER R R, ik sgRNA FF3-18 T BN zpaxd FE R bRk A4,
XL gE BUONTR NI A B 1 zpaxd FER AV DhRERE E 1 LA

R PN zpaxd FEN: JERITERE: FIAFFAE: CRISPR/Cas) HA

WEYE: #7588 KA ¥ 54 7 H (2022D01A66); [F X B 4 F 2 £ 4 T H (32260915)
FEIREE, KEA, B, B#HE, FENFELLEYF

E-mail:zhangjuji@sian.cn
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EFEEF FHRAENEEE KNNHERIEER R+
KR AR5

XU 12 R 12, BRRIR Y, RFEAT, Xy, ZE L xS L, FSHT
1,2’ %H% 1,2’ @% 1,2%
LA RN B2 B K A AV TR, Wi LA 310021;
2RI AR R BHIR AR YT SR B S SR EG =, Wi bt 310021

WE. /i 50, AR 2 IRTCE S OO IR B g DU Kilg =, BA
e BEEPETME. ME N TEE IR RBEBR MG, /N5 585 5N T
PIRIFRIERT R0 X /IN B 0 o 5 42 AT PR 55 A A0 1R ol A %o ik = AR
W5t BB 3815 KN 677.35Mb. contigN50 Ay 28.51M G ta iR K P /N o 1
SEDRIZH o Ik ) B A B ACRT SR A AR EE N LD AR . T B DU WL gL B AR
AR DL S % 58 B 0 1 2 TR AH S0 7 i i =y L &SNP A7 i, 456 QTL il
GWAS 7 i s34 1l WIE IR B, TR RS ERAH S SNP fi7
M, JFRHET 100K ) SNP BRI H R 98.75%, “FH—FR
98.53% o F AR FE 2% ST AN G AR BT A 1 /N i AR KR SR A vl B R AR 7
AR, S 21 MK RBIFEFR O HERRIE s [RGB A
(A I TR R AT RS SRR AR 2R B P /N S S BT T B s 1R 2 . R SNP
BRI B A B SE R B B A AR PURR UG B, MR AR SE N A gt
FETHIE B . R LIEAE b, FIHIT &K BB GBLUP. Bayes FIHLAS 5 2] 555 %
SrHTDIRER /N SR R IR B B R T &, 3T AR KR ANPUR RS A, 3R
13 K ANHOR RIS L 7753 5919 0.38~0.53 1 0.32~0.34, KILHE S LB /).
A KR GEBV AT EFEME N 0.64~0.65, WIS & T3 4 MRS S T
EBV AJFEME (0.55~0.57), Wonth 7RGk R S ERTE . 2120 30%[1)
MR, ¥ GEBV fE REAZHEN, SR, EFMAEET 1 A4
WAEKEEBRREFTRS T4 5%, RURFAEFEMRERIEEHLAGHE
MILRRYE, BIF LGS R T N R AP RS & Jopl otk e LA B R EH .

REEW: Auif, BRI SNPSH K iR R4 M

KEITEH: EXAAMSEESTEB2102765); #iL4 E EF &% TH (2021C02055),
gk &, BIHAR, TENEAFIMBERES S FEM
E-mail:lengfeng0210@126.com.
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8 RRBRESZTLZSMREHAR

R, SHAEE*
AE T AR MELEBE A= R A AT, dEET 100068

WE. GHEFRFEZEEROSE, ST ESEIRIMEN S T 690V,
FIHAMI, FIALGA B R AR B R BEAE I SR I BRI i
LRABEAR, R340 EIT ek I AL i % 1 PloRe KK 4 R 63 40 5 b (A CTm) B, 52
AR . FIAT, DAL 5 VR B AR, SRR R A A R
(R PRI T ik AL, AR 7T 78 20 )[RV 22 A3 AR [R) — S DR 22 A5 DL
IVERONL S AR RN A3, i H 3 T [RIUR 22 A AR ik 1) £ £ 2 DR ZH 08 6
J7i (polyGBLUP) o 73 53l R AR AU H5ctie A1 S B A ot 7 7 ik i AT Rtk 45
RELH polyGBLUP LUA%E4iH) GBLUP A A B I HERATE, R 2 A5 1R
AT Ry, OB E MR . 346, w0 EdE A KRR T RRIE
T I A 0 S i) DR A PR AR o AT SO R 2 B PR O R L B €
ARMEAR, 2B R I B RFE I . LD+GWAS LA J [F]B) 2% & SNP Al InDel
PRICH] LDHALES 2 > (0SS T LA v 2k DR AL UM AE R 1k« ASAIT 78 93 £ ik PRI 2
WP S SRt 1 7S, B AR Sh YT AL R L £ M R 2 S
A E .

KA. FLAHERE, 696 RURZ A TRl

RETE: BEXEAMFELEPTMHARTFTF LT (32341059), BEXEABFES
(32202915). AL B AR FEE (6222014)

*ERAEE, HUAE, &, HE, ARA, TENFEREHALEENL UMK, Tel
13910775341, E-mail: huhongxiazh@163.com.
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2D OB TR R DHE
VEREZE", A, E, HEE
WL A ARSI 05T, TN 310021

WE: S0 (Opsariichthys bidens) f&— MM PIRFEIR K, T RIRF
RRGE o HAE KRR B A B35 e 25, e R A T &= e M 50% A |,
WA T Sy 1B R ) B B B A P R O E . A MER K B ORI E S 1
MR PR E R XXUXY B ik 0 B 1 A A B R A I 7« KRS e 26 0 7
GWAS 7 #t, WiE H 24 SIESHE IR OR, JEITR MRS E 7 Thrid. ££
SRRl SRAAFEIREE R DES AMEEER AR 5 O i AT O eSS 5, R
400ppm DES A XY A4 5 1 # P il % A2 BRMEVE (R O £, DA METS T 23218 21 90%
PA b o M FH P e £ A IE et AT N TEF SRR 4 T FR oot FLE ARk AT &
IR e, EALEL 85 B YY EilEfh. 2024 45 5 5, HIKEA 45 2 YY
My D BT A S DR AT, E3RAS 116 J1 RS, FENLIMEL 48 R R
AT T EE, XY ZEEAH 100%. AW ARYEET T 2L O aEEH
AREZR, A D fCE oS B B8 T BORSA.

S T, PERSREA TG (it HE, AT O

WENIRE : Wi E AR 4L 4 (LTGS23C040001 ) 18 M 17 28 AR B 430 H (2023K095) .
WEIAEE: W, -, S TREW, KEshsie § R

E-mail: xuxj@zaas.ac.ch
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KE|E (Larimichthys crocea) 1BRTFHPEEKBHEMR

Mo PHY, FRAE 2, ATEUER S, SAMAE Y, BREER, fRAK
1. WHLAEEKHH T, Wil Akl 316000;
2. WHLHEE R K 228, WiTLAHL 316000
3T KA ESERE, WL T 315000

WE: K aE AR EEZE K IR A, HisEF Mg a5 N A
(4 R T3 R B A B ) B A B S AER RS 7 Rk R A, T
Je T AR T E L, WS 7L R (D BRI E: Bl
AN AR SR, VEARIIR T 5 T KOk T R A R 13 R ARG 4t
HAY, kBRI — 4 B EBUR (VASAL PCNA. DMC1. NANOS2 1 GSDE),
TR T — T EndE s e A B R, WL T e ) & R AR A, BHAR T
As FlIl Apr A J5 20 i 7T BB A2 78 7E (RS SR T- 400 (SSCs)o (2) FRgH i’ sl 7 514
R @A R B A S ST S M A s o A, 298 T — RS
ARG R 1 7 T ARID, #8717 AE RS AN M A B 2= F S AR o [N 3d
LT — AR O R T A M 4E 2R R, BRI A e, DR Ry 2k
ITRERARY . BEAh, WFAHRIR T MR AN i@ NOTCH-JAG 15 51l B 1 #2 K J
THMKE . (3) VPRI ATET AR R TR T DOREE fRE R (A 5
TA AP, ST 2R = A5 AR 5 2 ] 2 AN B Bl R o 24k, PR T A
FET A B LA . FAE S R Dykar 0 3] (AL A s Do 4 L P s R AN A0, IR AE 52 A
g B R AR A R B, WP L T KA TR R A
WIF 9T R RS 1 R AR A 5 23 WL e 3k 138 DA, IR e ar T AR Tl
TR AR B MRS E I

KB K¥f; KR4 BETHN; EETAMRERE; = haha

FEHWE: EX EAR¥E4 (32202925, 31972785) ; #iI 4 B 4 A % £ 4 (LQ23C19001,
LR21C190001)

CEAMEE, BAL, HRR, EENFEKERZEFM

E-mail: xudong0580@163.com
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Deep learning for genomic selection of aquatic

animals: A review

Yangfan Wang ?, Ping Ni?, Qifan Zeng ? Bo Wang ?, Zhenmin Bao ?, Jingjie Hu"

2 MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences, Ocean
University of China, Qingdao 266003, China

Abstract

Genomic selection (GS) applied to the breeding of aquatic animals has been of
great interest in recent years due to its higher accuracy and faster genetic progress than
pedigree-based methods. The genetic analysis of complex traits in GS does not escape
the current excitement around artificial intelligence, including a renewed interest in
deep learning (DL), such as deep neural networks (DNNs), convolutional neural
networks (CNNs), and autoencoders. This article reviews the current status and
potential of DL applications in phenotyping, genotyping and genomic estimated
breeding value (GEBV) prediction of GS. It can be seen from this article that CNNs
obtain phenotype data of aquatic animals efficiently, and without injury; DNNs as
single nucleotide polymorphism (SNP) variant callers are critical to have shown higher
accuracy in assessments of genotyping for the next-generation sequencing (NGS);
autoencoder-based genotype imputation approaches are capable of highly accurate
genotype imputation by encoding complex genotype relationships in easily portable
inference models; sparse DNNs capture nonlinear relationships among genes to
improve the accuracy of GEBV prediction for aquatic animals. Furthermore, future
directions of DL in aquaculture are also discussed, which should expand the application
to more aquaculture species. We believe that DL will be applied increasingly to

molecular breeding of aquatic animals in the future.

Keywords :  Aquaculture, Aquatic animals, Breeding, Deep learning, Genomic
selection, Future direction
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Developed oocytes generated completely in vitro from a
novel established oogonial stem cell line of sterlet Acipenser
ruthenus

SUN Ai 2, TIAN Zhaohui !, HU Hongxia “'-2
! Fisheries Science Institute, Beijing Academy of Agriculture and Forestry Sciences&Beijing Key
Laboratory of Fishery Biotechnology, Beijing 100068, China
2 Key Laboratory of Sturgeon Genetics and Breeding, Ministry of Agriculture and Rural Affairs,

Hangzhou 311799, China

Abstract: Oogonial stem cells (OSCs) that generate fertilization-competent eggs in vivo
have been identified in and isolated from adult human and mouse ovaries. But so far, mature
oocytes produced from OSCs in vitro have not been broken through in all vertebrates. In this
study, OSCs cell line from sexual mature sterlet Acipenser ruthenus ovaries was firstly
established, charecterized, and purified. The cell line could be passaged steadily for more than
one year in vitro and was identified to possess oogenic capacity. Under 3D culture conditions,
sterlet OSCs performed asymmetric division and meiosis, and produced immature oocytes.
And immature oocytes from OSCs could be induced to be fully-grown oocytes whose
diameters reached to 70-250 um. Besides, the endogenous synthesis of vitellogenin (Vtg) was
preliminarily confirmed in these grown oocytes. In conclusion, sterlet OSCs could be
passaged in vitro for generations and cultivated developed oocytes by 3D culture and

induction.

Keywords: oogonial stem cells (OSCs); oocytes; in vitro; vitellogenin (Vtg); sturgeon
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The compacted genome structure of Caulerpa lentillifera

Xiaoxiao Zou' ?*, Jinhua Sun®, Jun Zhu'-2, Shixiang Bao'>? *
nstitute of Tropical Bioscience and Biotechnology, Chinese Academy of Tropical Agricultural
Sciences, Haikou, 571101, P. R. China
’Hainan Provincial Key Laboratory for Functional Components Research and Utilization of
Marine Bioresources, Haikou 571101, P. R. China
3Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences,

Haikou 571101, P. R. China

Abstract: Caulerpa lentillifera, also known as "sea grape", is a tropical seaweed widely
distributed in the tropics and cultivated in several Asian countries for its high edible
and economic value. Although the entire body of C. lentillifera is a giant single cell, the
thalli consist of complex plant-like morphological structures such as grape-like fronds,
horizontal stolons, and rhizoids. This makes C. lentillifera particularly interesting for
studying the mechanisms of macroscopic structure formation and complex
morphological differentiation independent of multicellularization. A genome of high
quality and free from microbial contamination is essential for understanding the
evolution of C. lentillifera. Here, we developed a two-step assembly strategy to
generate the ~28.44 Mb symbiont-free genome assembly of the C. lentillifera nuclear
genome. Comparative genomic analysis with Chlorophyta and model species from
various taxa revealed that the Caulerpa lineage has a compact genome with high gene
density, small intergenic regions, minimized intron size and very few transposable
elements, which may serve as a strategy for Caulerpa species to occupy various
environmental niches. Our results provide important insights into the extent to which
the giant, multinuclear, unicellular Caulerpa lineage differs in its genome architectures
from other Chlorophyta taxa and the evolutionary implications of this lineage for

enhancing their adaptability and diversification.

Keywords: compact genome, symbiont-free genome assembly, green algae, Caulerpa
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Development and validation of a 40 K liquid SNP array for
the mud crab (Scylla paramamosain)

YE Shaopan'!, ZHOU Xiyi!, MA Hongyu'*
"Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou

515063, China

Abstract: Genomic selection (GS) has been widely implemented to accelerate the
genetic improvement of important economic traits. Developing an efficient and reliable
highthroughput genotyping tool is the premise and basis of implementing GS on the
mud crab (Scylla paramamosain). In this study, based on polymorphic information
content and evenly distribution on 49 chromosomes, a total of 40,352 SNPs was
selected from the whole-genome resequencing data of 146 mud crabs from the
southeast coast of China to develop a 40 K liquid SNP array (named “Xiexin No. 17)
using the genotyping by target sequencing (GBTS) technology. The genotyping
performance test showed that this SNP array had a high site polymorphism (over
92.70%) and individual calling rate (97.02%). Using this SNP array data, the genomic
heritabilities were evaluated as 0.901 +0.040, 0.584+0.081, 0.550+0.083, and 0.629
+0.077 for body weight (BW), carapace length (CL), carapace length (CW), and body
height (BH) in a cultured population (508 crabs). Most importantly, the prediction
accuracy of GBLUP for BW, BH, CL, and CW were 0.512, 0.575, 0.569, and 0.549,
with the unbiasedness values of 1.036, 1.038, 1.027 and 1.027. In conclusion, the
“Xiexin No. 1” SNP array provides an efficient and reliable platform for high-quality
genotyping, which would greatly promote the genetic studies and thus accelerate the

genetic improvement of mud crabs.

Keywords: S. paramamosain , Liquid SNP array, SNP, Genomic selection
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Transcriptome of Early Development and Functional Study
of Sex Differention Gene in Sex Differentiation of Penaeus
monondon
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1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key
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2. Sanya Tropical Fisheries Research Institute, Key Laboratory of Efficient Utilization and
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Abstract: As the second largest marine aquaculture shrimp in the world, tiger shrimp
Penaeus monondon has a developmental characteristic of sex dimorphism, and its sex
determination and sex differentiation mechanism have always been a research hotspot
of fisheries science . This study established a transcriptome database for early
development of Penaeus monondon, including 16 stages from fertilized eggs to larvae.
Data analysis showed that the highest number of variable splicing was detected in whole
nauplious stages, indicating the occurrence of important gene regulatory events. The
gene expression between adjacent developmental stage showed a significant changes
of genes, such as some developmental and channel genes, involving multiple biological
metabolic, synthetic, and immune pathways, which adapting to individual
morphological changes and complex seawater environments. By analyzing
differentially expressed genes and significantly enriched pathways, we selected sex
differentiation related genes for functional research. We analyzed the basic properties,
structural domains, and evolutionary relationships of the masculinization genes by
bioinformatics. The different expression patterns of masculinization factor gene was
found in the gonads of female and male shrimp, and the regulation by exogenous
androgen was determined when immersion in it for a long time. Furthermore, the factor
not only regulates sex hormone levels, but also affects growth and immunity of shrimps
by knockdown it for a long-term using RNAi . The results benefited to understand the
sex determination and differentiation mechanisms of shrimp, provide useful scientific
data for sex control technology in aquatic crustaceans, and contribute to the application
of new technology of sex control and gene editing in shrimp.

Keywords: Penaeus monondon; Sex differentiation; Early development;
Transcriptome; Masculinization factor
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The study on sperm cryoinjury in Acipenser schrenckii
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Abstract: Acipenser schrenckii, commonly known as the Amur sturgeon, stands as a
vital species in China's sturgeon industry due to its significant economic value.
Cryopreservation of sperm emerges as a crucial technique for conserving and utilizing
sturgeon germplasm resources, facilitating long-term storage of viable sperm. In this
study, we added various concentration of trehalose or sucrose as cryoprotectants in the
extender for sperm cryopreservation and compared the motility, fast movement, and
duration between the treated groups and the control group (fresh sperm). Results
showed that cryoprotectants containing trehalose had more significant protective effect
on A. schrenckii semen. Through conservation on the ultrastructure of A. schrenckii
semen, it was found that cryopreservation caused the disruption of membrane and
organelles (mainly including mitochondria and flagellar fracture). Furthermore, the
activities of enzymes involved in energy metabolism and the antioxidant activities
significantly dropped, indicating the damages in psychological functions, intracellular
environment, anti-oxidative system, and energy supplement of A. schrenckii semen
during cryopreservation. At the molecular level, 200 differentially abundant proteins
were delineated between fresh and freeze-thawed A. schrenckii semen by using 4D
label-free quantitative proteomics. KEGG analysis showed that the differentially
abundant proteins were enriched in 63 signal transduction pathways, mainly involved
in sugar metabolism, amino acid metabolism, and nuclear membrane transportation.
Proteins with more than 10-fold differential expression, involved in self-protection and
sperm viability, could serve as candidate markers for 4. schrenckii semen quality during

freeze-thawing process.

Keywords: Acipenser schrenckii; sperm; cryopreservation; cryoinjury; differentially
abundant protein
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Genome wide association analysis reveals the genetic sites of
heat resistance in largemouth bass (Micropterus salmoides)

Yan Zhou'?, Xiang Li'?, Liangbiao Chen'*
1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of

Education, Shanghai Ocean University, Shanghai 201306, China
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,

Shanghai Ocean University, Shanghai 201306, China

Abstract: Largemouth bass (Micropterus salmoides) is an important commercially
cultured freshwater fish. High temperature is a common challenge encountered in the
summer cultivation of largemouth bass. In this study, we conducted a genome-wide
association study using general linear models and linear mixed models to identify
significant single nucleotide polymorphisms (SNPs) and candidate genes associated
with loss of equilibrium (LOE) and weight gain (WG) during high temperature
challenge. We collected fin tissue from 353 individuals of largemouth bass exposed to
high water temperature (37.5 °C) and performed whole-genome resequencing. Through
association analysis, we successfully identified 10 SNPs and 38 candidate genes that
were significantly associated with LOE, and 4 SNPs and 19 candidate genes that were
significantly associated with WG. Using quantitative PCR and Western blot, we tested
the expression of eight genes related to LOE in heat-sensitive and heat-tolerant
individuals, and identified significant differences in the expression of the following five
genes: Tmub2, Ngfr, Hgf, Hdac6, and Sypl. For WG, we assessed the expression of
three candidate genes, among which Mrc2l displayed significant differences in
expression between the high WG group and low WG group. We discuss the functions
and potential biological processes of candidate genes for LOE and WG. Our results
provide basic genetic information for breeding largemouth bass with high temperature
tolerance.

Keywords: Largemouth bass; High temperature; growth; GWAS;
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Application of machine learning-based phenome selection
for the selection of nutritional quality traits in freshwater
fishes

CAO Yiming', LI Jiongtang'”, ZHANG Yan'
1.Chinese Academy of Fishery Sciences, Beijing 100141
Abstract: As an important part of the global aquaculture industry, the enhancement of nutritional
quality traits of freshwater fishes is of great significance to meet the market demand and enhance
the competitiveness of the industry. Traditional selection and breeding methods are characterized
by long cycle time and low efficiency, which are difficult to meet the needs of the rapid development
of modern aquaculture industry. In recent years, the rise of phenomics and machine learning
technology has provided new ideas and methods for genetic breeding. Phenomics has a wide
coverage, involves many physical and chemical properties, data polymorphism, timeliness, large
data volume, high dimensionality, high complexity, high uncertainty and other characteristics. The
phenotypic characteristics of organisms can be comprehensively analyzed by high-throughput
technology. Machine learning, as an important part of artificial intelligence, has been a hot research
topic in high-throughput in recent years. It is capable of efficiently processing and analyzing these
large-scale data to uncover potential associations between genetic variants and phenotypes. The
effective combination of freshwater fish phenotyping research and machine learning can not only
expand the magnitude of phenotypic data, but also mine fish phenotypes from molecules, tissues,
individuals to populations, and promote the rapid development of fish genetic breeding research. In
this paper, we take the application of machine learning in freshwater fish phenotyping as the starting
point, summarize the latest hotspots of machine learning in phenomics both at home and abroad,
introduce the research results of machine learning in the selection and breeding of nutritional quality
traits in freshwater fish, and discuss the future development trend of fish phenotyping and machine

learning in genetic breeding.

Keywords: fish; machine learning; phenome; genetic breeding
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Leptins regulate the migration, proliferation, apoptosis, and
synthesis of sexual steroid in tongue sole (Cynoglossus semilaevis)
ovarian cells

Xin Cai', Yongjiang Xu!"
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Abstract: Leptin is an important hormone in mammals, which plays a key role in
regulating reproduction and energy metabolism. However, there are relatively few
studies on the function of leptin in reproductive regulation in fish, especially for species
such as tongue sole (Cynoglossus semilaevis) with significant sexual dimorphism. Thus,
in this study, we firstly exploited the basic function of tongue sole leptins, the migration
and growth rate of ovarian cells were reduced after knocking down lepA and lepB in
ovarian cells, while increasing the apoptosis rate. Then both rlepA and rlepB were
proved to be combined with IepR to further exert functions by dual luciferase assay.
Otherwise, rlepA was also proven to active AR, while rlepB could active GPER.
Transcriptome sequencing showed that differentially expressed genes were mainly
enriched in KEGG pathways related to membrane receptors, fatty acid synthesis,
growth, etc when lepA and lepB were knocked down or additionally added in vitro.
Similar results were also found in vivo when these two genes were knocked down.
Additionally, the estradiol (E2) hormone was increased significantly in vitro and in vivo
after knocking down lepB and genes related to E2 synthesis were also detected by RT-
qPCR. Finally, based on the differentially expressed genes and the signaling pathways
they participated in, we proposed a hypothesis about the signaling pathways in which
leptin may be involved in ovarian cells. Take together, these results provide new
insights into the role of leptin in the regulation of physiological functions such as

ovarian growth and development.

Keywords: leptin; knock down; tongue sole; ovary; estradiol hormone
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Developed oocytes generated completely in vitro from a
novel established oogonial stem cell line of sterlet Acipenser
ruthenus

SUN Ai 22, TIAN Zhaohui !, HU Hongxia *!
! Fisheries Science Institute, Beijing Academy of Agriculture and Forestry Sciences&Beijing Key
Laboratory of Fishery Biotechnology, Beijing 100068, China
2 Key Laboratory of Sturgeon Genetics and Breeding, Ministry of Agriculture and Rural Affairs,

Hangzhou 311799, China

Abstract: Oogonial stem cells (OSCs) that generate fertilization-competent eggs in vivo
have been identified in and isolated from adult human and mouse ovaries. But so far, mature
oocytes produced from OSCs in vitro have not been broken through in all vertebrates. In this
study, OSCs cell line from sexual mature sterlet Acipenser ruthenus ovaries was firstly
established, charecterized, and purified. The cell line could be passaged steadily for more than
one year in vitro and was identified to possess oogenic capacity. Under 3D culture conditions,
sterlet OSCs performed asymmetric division and meiosis, and produced immature oocytes.
And immature oocytes from OSCs could be induced to be fully-grown oocytes whose
diameters reached to 70-250 um. Besides, the endogenous synthesis of vitellogenin (Vtg) was
preliminarily confirmed in these grown oocytes. In conclusion, sterlet OSCs could be
passaged in vitro for generations and cultivated developed oocytes by 3D culture and

induction.

Keywords: oogonial stem cells (OSCs); oocytes; in vitro; vitellogenin (Vtg); sturgeon
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Genome wide association analysis reveals the genetic sites of
heat resistance in largemouth bass (Micropterus salmoides)

Yan Zhou'?, Xiang Li'?, Liangbiao Chen'*
1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China

Abstract: Largemouth bass (Micropterus salmoides) is an important commercially
cultured freshwater fish. High temperature is a common challenge encountered in the
summer cultivation of largemouth bass. In this study, we conducted a genome-wide
association study using general linear models and linear mixed models to identify
significant single nucleotide polymorphisms (SNPs) and candidate genes associated
with loss of equilibrium (LOE) and weight gain (WG) during high temperature
challenge. We collected fin tissue from 353 individuals of largemouth bass exposed to
high water temperature (37.5 °C) and performed whole-genome resequencing. Through
association analysis, we successfully identified 10 SNPs and 38 candidate genes that
were significantly associated with LOE, and 4 SNPs and 19 candidate genes that were
significantly associated with WG. Using quantitative PCR and Western blot, we tested
the expression of eight genes related to LOE in heat-sensitive and heat-tolerant
individuals, and identified significant differences in the expression of the following five
genes: Tmub2, Ngfr, Hgf, Hdac6, and Sypl. For WG, we assessed the expression of
three candidate genes, among which Mrc2l displayed significant differences in
expression between the high WG group and low WG group. We discuss the functions
and potential biological processes of candidate genes for LOE and WG. Our results
provide basic genetic information for breeding largemouth bass with high temperature
tolerance.

Keywords: Largemouth bass; High temperature; growth; GWAS;
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Investigating transcriptomics and metabolomics differences
offers insights into the mechanisms of muscular fat
deposition in common carp (Cyprinus carpio)

Kexin Zhang 1, Tianqi Liu 1, Zhipeng Sun , Cuiyun Lu , Rongbin Na, Yanchun Sun ,
Xianhu Zheng *
National and Local Joint Engineering Laboratory for Freshwater Fish Breeding, Heilongjiang
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin, 150070, China

Abstract: With the global population increasing and lifestyle improving, the demand
for high-quality nutritional aquatic foods has been rising. Muscle fat is a crucial
nutritional index for evaluating the quality of fish flesh. However, the comprehensive
and systematic understanding of the molecular mechanism underlying differences in
muscle fat deposition remains insufficient. In this study, we integrated transcriptomics
and metabolomics of selected samples with extremely high and low muscle fat in
common carp (Cyprinus carpio), the major freshwater aquaculture fish in Asia, to
identify critical genes, metabolites and metabolic pathways. We totally identified 204
differentially expressed genes (DEGs) and 1528 differentially accumulated metabolites
(DAMs). Glycerolipid, glycerophospholipid and glyoxylate and dicarboxylate
metabolisms were enriched through both transcriptomics and metabolomics. These
lipid metabolism pathways may be regulated by some critical signal transduction
pathways, including Extracellular matrix [ECM]-receptor interaction, mTOR signaling
pathway and FoxO signaling pathway. Combined with the validation of gene expression
and biochemical indices, a supposed regulatory network was established. To our
knowledge, it is the first study to apply a multi-omics approach in fish with naturally
different muscle fat to comprehensively elucidate the mechanism. This study could
deepen our understanding of the molecular mechanism of muscle fat deposition and be
helpful for improving the quality of fish.

Keywords: muscle fat deposition; molecular mechanism; aquatic food; multi-omics;

regulatory network; Cyprinus carpio
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Application of machine learning-based phenome selection
for the selection of nutritional quality traits in freshwater
fishes

CAO Yiming', LI Jiongtang'*, ZHANG Yan'
1. Chinese Academy of Fishery Sciences, Beijing 100141

Abstract: As an important part of the global aquaculture industry, the enhancement of nutritional
quality traits of freshwater fishes is of great significance to meet the market demand and enhance
the competitiveness of the industry. Traditional selection and breeding methods are characterized
by long cycle time and low efficiency, which are difficult to meet the needs of the rapid development
of modern aquaculture industry. In recent years, the rise of phenomics and machine learning
technology has provided new ideas and methods for genetic breeding. Phenomics has a wide
coverage, involves many physical and chemical properties, data polymorphism, timeliness, large
data volume, high dimensionality, high complexity, high uncertainty and other characteristics. The
phenotypic characteristics of organisms can be comprehensively analyzed by high-throughput
technology. Machine learning, as an important part of artificial intelligence, has been a hot research
topic in high-throughput in recent years. It is capable of efficiently processing and analyzing these
large-scale data to uncover potential associations between genetic variants and phenotypes. The
effective combination of freshwater fish phenotyping research and machine learning can not only
expand the magnitude of phenotypic data, but also mine fish phenotypes from molecules, tissues,
individuals to populations, and promote the rapid development of fish genetic breeding research. In
this paper, we take the application of machine learning in freshwater fish phenotyping as the starting
point, summarize the latest hotspots of machine learning in phenomics both at home and abroad,
introduce the research results of machine learning in the selection and breeding of nutritional quality
traits in freshwater fish, and discuss the future development trend of fish phenotyping and machine

learning in genetic breeding.

Keywords: fish; machine learning; phenome; genetic breeding
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Evolutionary Dynamics and Functional Diversity of FREP in

Holothuroidea: Insights from Comprehensive Genomic Analysis

LI Shuo'?, LI Chen?, HAN Shenglei?, CHEN Kaiyu!, LI Weijing?, JIANG Shuhong?,
LIAO Duan?, SHAO Changwei?, LI Chenghua'
1. Ningbo University, Ningbo 315000

2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071
Abstract: The Fibrinogen-Related Protein (FREP) gene family is crucial in immune
responses across diverse taxa, yet its evolutionary dynamics in invertebrates, particularly
Holothuroidea, remain underexplored. Challenges in annotating invertebrate genomes often
obscure key evolutionary phenomena. In this study, we analyzed 1,006 species and
identified a significant expansion of FREP genes in Holothuroidea. This expansion includes
distinct clusters of single-domain (sSFREPs) and multi-domain FREPs (mFREPs), indicating
functional diversification. Phylogenetic analysis revealed close relationships among
echinoderms, with unique genomic arrangements in Holothuroidea likely driving this
expansion. Transcriptome profiles further demonstrate that specific mFREPs with TIL
domains are involved in immune defense mechanisms. These findings offer new insights
into the evolutionary mechanisms behind FREP gene expansion in Holothuroidea.
Keywords: fibrinogen-related proteins; Holothuroidea; gene family expansion; immune

defense; genome arrangements
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SRIEIEFELL 40K 25 A58 1 TIHER TS ARBEE T SNP (1 TUHERGPE. A AT
HESLIERAR GS HEmg, THE S EERHA TR A E G THE (Genomic estimated
breeding value, GEBV). JEYSLIGLER IR, GEBV HEART 10% MR G
PUviBe ) R R, FETEAH HOM R PR 16.2%.
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WE: WA (DO) R MaRALTE . ATH TEFHT R I A R 2 . HL
i (Oncorhynchus mykiss), {FR—MRBREERAKEM, AT BUK.
AW 5T B ARG FEA R FFG4A (3.040.1 mg/L 1 4.540.1 mg/L) 8 (Oh. 4h. 8
h. 12 h 124 h) FIEE (RI12 h 1 R24 h) AFENAXFUT AR S
AR OGRS PRS2, R 3% S 2 7 F QRT-PCR B 58 S R ) B R0k .
SREIR, KEME T, PUEA R EXCE (T-SOD. CAT. T-AOC. ACP. AKP
AALT) iEHEAEREINE T RIS, FFEEAEEMRE; MDA & SECEA e
NHE N, RAEERIG; ACP Al AKP WS PEFEARAEUME T 53 FHIK. ACIHAHCHE (HK.
PK. LPS. LDH. TG. LD #l Glycogen) 7EfREMHE FEEHN, HE5%K; LPS
TEMEECSA 12 h J5P41%. TP. PEK. SDH. AST. ALT. CHO il ATP & &7E{LE
NG, FEVGIREKE ; R REE KA 24 h 5, ATP Fl Glycogen & =iAH]
AR, Bl 5 7252 AR« i B s AR 12 h(Tm 12MD HTE BE IR 12 h(Ts12MD
L A0k (8.5+£0.1mg/L) FRZEFIFRIEL, L% w424 /22 RRIAFEK (DEGs).
FHEEAER (GO FEFEFEA AR (KEGG) EHE4Hri R, XL DEGs &
TS SRR A . BRI TR TE 5 S, FoxO 5 5%
A mTOR {5 ¥ FEEYEIS . EREEEST (GSEA) #E—BHl 1 51K
FHOCH BB 3 E . BOAF-EAREANE (PPD MZHTRAHE 20 M~2 51KE
U R CEEREE . qQRT-PCR BAAFRIE I HTUESE T pargelas irs2. dditd pfkfb4
egin2 FEMRE N U FEH I B2 i, FHFERSUSEPIZBIKE . AR FAUINER 1
X T AR S P L T 7 P e I A B, 1T EL A — DR R 0 M S (19 2 F AL
BE5E | Bkl

GBI WTEE (RSN VLR AEILFERR; RNA-seq

W E : EX 8 %FFE4TME (32060823) ; Hff Kk A% FHH PR E (GAU-XKTD-2022-
23) %,
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TR FCIR MG T
XIRESR 12, RVET 12, U 12 BT 2, R
LIKIRI B A R S RITRSE) | AR 361102
QAL TR A TR A0, T 361102

WE: KL P RIDKEEYIR ORI EEER. LoRRNY NS EE
JHEEARANE . RIS HASE K IRE B I H BN . FEARBE T, 3K
AR FERBE S B0, TP IR T A (L*, a*ATb*) HITCHERY, T4
SUE s R RIS MRS, M 344 A FEARPIRIOSIAS h R, JhEidE
R - R IR (UPLC-MS/MS) AT RE BT AT a* (4RI 550150
MR IR R, HBRAIEE & L*, a* A b* )2 AR B B AL 1 e
REFIEHETE . o0 10 A0 XRIE, LSTM LA TIIAG B bR, FARAKH)
FRIZERRFEE (MAE) 4.079, feHIHUE 5 (R2) 0415, JAHK 540 0.698. A
18 T SCBR N ISt BRI IE, TPk 1 PR I IR T RS b R s
7 (CCES) Hif, 1Rt FYIZAI NG, 28 Ve AR SRR 25
R, SR AN AR B BRI I RGN, $2T) 1Ok S,
TR, ST LY EHUR IR IR RS IR (e R R A
fi HAERBI TN . 456 CCES A, BLI7E K= R A PR B A 4l
AT AN TR, SEG0EHELL, BEEIREL 450 5. XA RIS
B SLOUCH A RRERISEIEE DRI 7SRy, P RA SRR G
ffr e L R 7 o

R CHRIIVE, LSTM, CNN, WFREXS], KiHE NEoE

a b

W 5] CCES #A-r RS AL =T IIEE:  (a)
i L*. a*f1 b*(EMPFEARISEHEY NS E
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Potential roles of lipases and antioxidases on longevity under
nutrient restriction in two Argopecten scallops with distinct
lifespans

ZHAO Yang*®, WANG Chunde *, LU Xia ?*

1 Research and Development Center for Efficient Utilization of Coastal Bioresources, Yantai Institute of
Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong 264003;
2School of Ocean, Yantai University, Yantai, Shandong, 264005;
3University of Chinese Academy of Sciences, Beijing, 100049

Abstract: Nutrient restriction (NR) extends lifespan in many species. High latitudes are
characterized by cold-water temperature and food limitations, where bivalves may mimic
NR like vertebrates, which could result in a prolonged life expectancy. The long-lived
Peruvian scallop (7-10 years) distributes naturally at relatively higher latitudes than the
annual bay scallop. However, the relationship and the mechanism underlying the food
availability and lifespan are unclear in bivalves. In this study, the genetic response to NR
was first investigated in bivalves with distinct lifespans. Peruvian scallops persistently
responded to NR mainly via metabolic pathways, but that began to play roles in bay scallops
after 56 days. Significant down-regulated expression of long-chain saturated fatty acid
synthetase in both two scallops and increased expression of SCDS5 and LIPN2 in Peruvian
scallops might contribute to MUFA accumulation under NR. SODI was more highly
expressed in Peruvian scallops than in bay scallops under NR, and strong autophagy was
detected only in Peruvian scallops. Peruvian scallops presented much lower MDA levels
and higher SOD1 activities than bay scallops. These findings help us understanding the role
of lipases and antioxidases in longevity of bivalves, and provided potential biomarkers for
breeding long-lived larger scallops.

Keywords: Lipases; Antioxidases; Nutrient restriction; Longevity; Argopecten scallops
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Genome sequencing reveals population structure and local

adaptation of two ecotypes of Coilia nasus

MA Fengjiao!, WANG Hui !, XU Pao ', LIU Kai '
1.Wuxi Fisheries College, Nanjing Agricultural University, Wuxi, 214081, China.

2.Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of
Agriculture and Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery
Sciences, Wuxi, 214081, China.

Abstract: As a distinct ecotype of Coilia nasus, the freshwater resident Coilia nasus
taihuensis is unable to exhibit anadromous behavior due to physical barriers and can grow
and reproduce independently in freshwater habitats such as Taihu Lake. In order to perform
a comprehensive analysis of genomic characteristics of C. nasus taihuensis, a freshwater
resident individual from Taihu Lake was selected as the experimental subject for
constructing the first complete, gap-free reference genome of C. nasus taihuensis. The
results of genome assembly showed that a 0 gap C. nasus taihuensis genome with an
assembly size of 834.09 Mb, a contig N50 of 35.45 Mb was obtained. The results collinearity
analysis showed that the genomic sequences of C. nasus and C. nasus taihuensis were highly
consistent (96.95%). Furthermore, the whole genomes were resequenced from 128 C. nasus
individuals, including four anadromous populations (CN) and eight freshwater-resident
populations (CNT), and a total of 25,101,336 high-quality SNPs were obtained. In-depth
analyses of population structure and demography revealed that the CN and CNT populations
form four separate clusters, with freshwater invasion of CNT populations occurring around
4.6 Ka. In addition, selective sweep analysis, utilizing Fst and nucleotide diversity
estimations, was conducted on CN and CNT populations. Enrichment analysis of selected
genes showed significant enrichment of genes involved in ion transport, signal transduction,
and metabolic process, which probably underlay differences in morphology, physiology and
behavior between the anadromous and freshwater-resident C. nasus. This study provides
insights concerning the population structure of an important anadromous fish and
accumulates basic data for further studying the population genetics of C. nasus.

Key words: gap-free genome; genome resequencing; population structure; local adaptation
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Evolutionary divergence of subgenomes in common carp
provides insights into speciation and allopolyploid success

CHEN Lin%, LI Chengyu®, LI Bijun', ZHOU Xiaofan?, BAI Yulin!, ZOU
Xiaoging!, ZHOU Zhixiong?, HE Qian!, CHEN Baohua!, WANG Mei!, XUE
Yaguo®, JIANG Zhou!, FENG Jianxin*, ZHOU Tao!, LIU Zhanjiang®*, XU Peng'*

1. Xiamen University, Xiamen, Fujian, 361102, China;
2. South China Agricultural University, Guangzhou, Guangdong, 510642, China
3. Henan Normal University, Xinxiang, Henan, 453007, China
4. Henan Academy of Fishery Science, Zhengzhou, Henan, 450044, China
5. Syracuse University, Syracuse, 13244, USA

Abstract: Hybridization and polyploidization have made great contributions to
speciation, heterosis, and agricultural production within plants, but there is still limited
understanding and utilization in animals. Subgenome structure and expression
reorganization and cooperation post hybridization and polyploidization are essential for
speciation and allopolyploid success. However, the mechanisms have not yet been
comprehensively assessed in animals. Here, we produced a high-fidelity reference
genome sequence for common carp, a typical allotetraploid fish species cultured
worldwide. This genome enabled in-depth analysis of the evolution of subgenome
architecture and expression responses. Most genes were expressed with subgenome
biases, with a trend of transition from the expression of subgenome A during the early
stages to that of subgenome B during the late stages of embryonic development. While
subgenome A evolved more rapidly, subgenome B contributed to a greater level of
expression during development and under stressful conditions. Stable dominant
patterns for homoeologous gene pairs (HGs) both during development and under
thermal stress suggest a potential fixed heterosis in the allotetraploid genome.
Preferentially expressing either copy of a homologous gene at higher levels to confer
development and response to stress indicates the dominant effect of heterosis. The
plasticity of subgenomes and their shifting of dominant expression during early
development, and in response to stressful conditions, provide novel insights into the
molecular basis of the successful speciation, evolution, and heterosis of the
allotetraploid common carp.

Keywords: allotetraploid; subgenome structural evolution; homoeologous expression;
expression dominance shift; environmental adaptation
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SREEXT SR A B A AT RO R AR B B H e i i 4 22
BB IRR

sRAACT, EWE T, HEE!
U T PR AR A2, WL T 315832

WE: IR FEIUR, HhE AR (PDD) 2 ISt smE. A&
IWN STy R EBORTERE MR (YC211109), [RS4TR8 i, 221
SRAE o ARBEZH G S 2E I 7 R IR AR AR AR O A5 5 T % 2 35 o 4R HL S PR R A DGR R Rk
Yo BE—2D 4 BOAREE P - BRI AR, 50 B R 8 A B2 400 P 1 4 A 2 S T L A ) —
M, HA WP R RAE CRURPFRER KD Bt Es R SR A BRI AE 7). 1% 5 f g R0
PDD 7EAHMIZR Y B 5-20nm FL3E HAEA M Py ) W60 22 B VA B A ISy, ekl PDD
REM A3 /IR F IR AN B RS 2540 o RIS YC211109 EAT LA IIFE, HAH 3 ANiF
BYJFURL, T3SS AR E T 181 4>, T 7 NIIMIEIILER, b HlyA h—2Kifl
FEK. R S17-1hpir A HBHIE HiyA-PDD R48kk J2 EGFPPDD %t i#i#k. HlyA-PDD
RAZ PRI IMLRE /723 T B - EGFPTPDD 43 Hil B4 /IN BRI AR iE B A% - E W 2 il (RAW264.7\SP-
M), AT e B[] 5 B 36 58 A7 VA g A A1 EGFP*PDD, R INEK YL 24h AIREHAEE R/ H.
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- [ R 20 0 e 5 7 DB PR PR AL 3R T DURB IR A MR B, 45 B 4 o o e 2 P o v PP PR g o
FEALMBNEE AR (MHC) SHUR KN TALE SR EEEM, - TIREF FIERATIR
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Transposon-related structural variations provide new
insights into the hybrid compatibility in Megalobrama

amblycephala x Culter alburnus

Songlin Cai'****, Jun Wang">**, Xin Hou!**, Xiaowen Chen'->*, Chenghui Wang'>*"
1. Key Laboratory of Freshwater Aquatic Genetic Resources Certificated by the Ministry of

Agriculture and Rural Affairs
2. National Demonstration Center for Experimental Fisheries Science Education

3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai,
201306, China

Abstract: The genetic mechanism underlying hybrid compatibility is a primary
challenge in establishing lineages through distant hybridization in fish. This study
investigated the potential influences of transposable elements (TEs) and structural
variations (SVs) on the genome compatibility within hybrid population of
Megalobrama amblycephala * Culter alburnus. Comparative genomic analysis
revealed high collinearity between specific chromosome pairs of M. amblycephala and
C. alburnus and uncovered extensive SVs, including numerous insertions and deletions
as well as large-scale inversions, translocations, and duplications. Spatial association
analysis showed these extensive genomic variations are possibly attributable to the
activity of TEs. Transcriptomic analysis further indicated that TE-associated SVs play
an essential role in regulating gene expression in hybrid offspring. Notably, genes that
were upregulated and exhibited over-dominant expression patterns in the hybrids were
highly enriched in biological processes such as homologous recombination and DNA
repair, suggesting a potential mechanism that hybrids may employ to counteract the
hybrid incompatibilities. Our findings provide valuable reference for the genetic basis
of hybrid compatibility in distant hybridization of fish.

Keywords: Structural Variations; Transposable Elements; Distant Hybridization;
Hybrid Compatibility
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BE ZHERIB T HFL R ISP ab ik 3t e R e R RO IBIZ1E R
R, T
HEERY, IR B 266100;

FE: 1L UL (Chlamys farreri) VE—ME FRFAGIMEE R IR FE UK, 1E
Hh KRB A EE AT o SR T DU FRBE MY o8 AU M B U R T
SRR, R 7R DU 56 R A B AL oof Hos S B va FoA B2 o Ak
AR 2 4 6, PA) 8 R 200 i ) ) — A T (R A A, DA 3K 22 B AZ A £ 1 5 5
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TERI > T R R . A 7 AT b T AR AR A S R G g A 1) 4 T HL A,
KIS R P B 0y 20 B T AL BN g 2 4 (LPS) TR N AL DL I 375
W R SR TEAT 73 B S5 T8 o TEUBIERN b, FRATTRIA AL DUAEAS [F) SR A A 4 il 33
JE B b AR B EAT T 2 412400, B LPS SRUEAMNMARIAL . T AL BE A s A
FIAH AT PBS {59 4H . 4 BB 0 . MicroRNA 2124 F1 TMT Fric i & &
FIS 5 BT IR B AL DU 4 R Rk A8 A, i B A A TR R % L ek
JEAEIRE AT EAIE IR A T LPS SRIESMMA R FLE VUG /358 R Az i
o< etE, BH5I ULKL. ATG10. ATG3. ATGI6L1. MID1. HIF-la. CD38
A Caspase3 S5 11 2 G % A QL R/ B 1 M R ¥ B 253 /E - miRNAs, FF HIX
T E S S T A RE | S R R T AU RIS SR AT
4k, MicroRNA-mRNA HAE J& PPI 45 it — B R WIE A M@ O fe b, Ahidik
IS A T o R AR BAE 2 5L R DL e R e T o AT 78 3R W Ah il
PRAENG I TR HESH I 2 R G e B AL AR b R AEAZ O IR AR F S AHOC R A MSE
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Deciphering the molecular mechanism of heat tolerance trait

in spotted sea bass (Lateolabrax maculatus)

LIU Cong'2, WEN Haishen'>, ZHANG Chong!?*,ZHANG Yonghang'> WANG Lingyu!~,
SUN Donglei!? LIU Mengqun'2, DONG Yani'? LI Pengyu!? ZHANG Kaigiang'2 QI
Xin'2 LI Yun'>*

1. Key Laboratory of Mariculture, Ministry of Education (KLMME), Ocean University of
China, Qingdao 266003

2. Sanya Oceanographic Institution, Ocean University of China, Qingdao, 266100

Abstract: Spotted sea bass (Lateolabrax maculatus), widely farming in the China’s coastal
area, is a valuable fish species for aquaculture. Nevertheless, fluctuations in water
temperature, particularly the significant increases during summer, threaten the survival and
productivity of this species. Enhancing the heat tolerance of spotted sea bass is critical for
ensuring the sustainable development of its aquaculture. In the present study, we
assemblied a high-quality of reference genome. Based on that, a genome-wide association
study (GWAS) was performed to explore the genetic basis underpinnings of heat tolerance
in spotted sea bass. As shown in the results, 50 significantly associated genetic variants (31
SNPs and 19 InDels) were detected, 236 candidate genes were also annotated. Function
enrichment analysis indicated that membrane category and membrane trafficking pathway
play a major role in the heat stress response. Additionally, ten various genomic selection
(GS) models and two selection strategies were used to evaluate the potential for genomic
breeding. Furthermore, mMRNA-miRNA integrated transcriptomic analysis were conducted
to characterize changes in gene expression profiles in the muscle tissue under heat stress.
Numerous differentially expressed genes (DEGs) and differentially expressed miRNAs
(DEMs) were idenfified, generating 846 DEGs-DEMs negative regulatory pairs potentially
associated with thermal response. Overall, our findings deepen the knowledge of the
molecular mechanisms of heat tolerance and offers valuable information for the selection
and breeding of heat-tolerant strains of spotted sea bass.

Keywords: Lateolabrax maculatus; Heat tolerance trait; GWAS; Molecular mechanism
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The HMGBa-HSP70-ATF4-p axis restricts white spot

syndrome virus infection in crayfish

LAN Jiangfeng”, CAO Xiaotong
College of Veterinary Medicine, Shandong Provincial Key Laboratory of Zoonoses, Shandong

Agricultural University, Taian, 271017, China

Abstract: Envelope viruses are the most threatening pathogens to eukaryotes. The search for
target genes against envelope viruses is particularly important. The activating transcription
factors (ATFs) regulate cancer proliferation, maintains cellular redox homeostasis, extends
biological longevity and responds to viral stimuli. However, the mechanism of ATFs antiviral
immunity, especially envelope viruses, is rarely reported. Two ATF4 homologs (ATF4-a and
ATF4-B) with a difference of one [ sheet (7 amino acids) were identified in crayfish. Further
studies showed that ATF4-p was activated and significantly translocated into the nucleus after
envelope virus white spot syndrome virus (WSSV) infection. During WSSV infection, host may
recognize WSSV in some way (such as HMGBa recognizes WSSV by interacting with
WSSV/VP28), and transmits the signal to cell, then HMGBa, HSP70 and ATF4-f interact each
other in the cytoplasm, and promote nuclear translocation of ATF4-. ATF4-f entered the
nucleus to initiate the transcription of ATF4 and ALFs. In addition, ALF1 could bind to VP28
to inhibit virus assembly in the nucleus and reinfection. This study elucidated a novel
mechanism of ATF4-f in anti-envelope virus immune responses, and ATF4 may be a potential
target for disease prevention and control.

Key words: White spot syndrome virus, ATF4, anti-envelope virus immunity, antimicrobial

peptides
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Establishment and population genetic analysis of SNP
fingerprinting of Chinese soft-shelled turtle (Pelodiscus

Sinensis)

LIANG Yixin!, TIAN Peng!, LU Yukuang', QIN Qin!, WANG Zi’ao?, XIONG Gang?,
WANG Xiaoging'*, HU Yazhou!"
'College of Fisheries, Hunan Agricultural University, Changsha 410128
2 Hunan Biological and Electromechanical Polytechnic, Changsha 410128

Abstract: Chinese soft-shelled turtle (Pelodiscus sinensis) is an important aquaculture
species in China. However, with the continuous development of P. sinensis cultures,
problems related to germplasm degradation and population mixing have become
increasingly prominent. This has seriously affected the protection and utilization of
germplasm resources by P. sinensis. To broaden the understanding of the germplasm
resources of P. sinensis and improve the efficiency of germplasm identification, Super-
GBS sequencing technology was used to conduct population genetic analysis of P,
sinensis samples from six different populations distributed in five provinces. As a result,
1,464,488 SNPs were identified. Genetic structure analysis revealed that the six P.
sinensis populations could be divided into three sub-populations. The genetic
differentiation coefficient of the DT and CY populations was very low (Fst=0.0088),
indicating that differentiation had not yet occurred. Additionally, 15 KASP core markers
for the identification of P. sinensis populations were developed using KASP typing
technique for the first time. Genetic information can lay a foundation for the protection
and utilization of germplasm resources by P. sinensis, and the fingerprinting database
developed in this study provides a practical tool for authenticating P. sinensis.

Keywords: KASP, SNP, Fingerprint, Genetic structure analysis, Pelodiscus sinensis
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Ferroptosis triggers C16 ceramide to enhance shrimp
resistance against V. parahaemolyticus

Zeyan Chen!, Peiyi He!, Chenglong Liu!, Jude Juventus Aweya?, Zhihong Zheng',
Zhongyang Lin!, Defu Yao', Xianliang Zhao'", Yueling Zhang""
2. Guangdong Provincial Key Laboratory of Marine Biology and Department of Biology, Shantou

University, Shantou, China

3. Department of Food and Human Nutritional Sciences, St. Boniface Hospital Research Centre,

University of Manitoba, Winnipeg, Manitoba, Canada

Abstract: This study investigates the role of ferroptosis in enhancing antibacterial
immunity in shrimp, specifically in response to Vibrio parahaemolyticus. We found that
Erastin induces ferroptosis in shrimp hepatopancreas, which subsequently enhances
shrimp survival and antibacterial immunity. Notably, the ferroptosis mechanism
associated with V. parahaemolyticus involves ceramide synthesis, with acid
sphingomyelinase (SMPD1) mediating the conversion of ceramide to modulate
ferroptosis. Additionally, C16 ceramide was shown to exert antibacterial effects by
promoting mitochondrial reactive oxygen species (ROS) production. Furthermore,
plant-derived ceramide significantly enhances shrimp immunity against bacterial
infections. These findings highlight the critical role of ferroptosis and ceramide
metabolism in shrimp immune responses, which provides a new insight into the

potential therapeutic potential of bacterial diseases in shrimp.

Keywords: Ferroptosis, Shrimp antibacterial immunity, Ceramide synthesis,

Mitochondrial ROS, Penaeus vannamei
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Exploring of candidate genes related to visceral white-
nodules disease resistance in Larimichthys polyactis

ZHU Jiajie!, LIU Feng®*, YE Ting?, LOU Bao’

1 Key Laboratory of Applied Marine Biotechnology by the Ministry of Education, School of
Marine Sciences, Ningbo University, Ningbo 315211, China

2 Institute of Hydrobiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021,
China

Abstract: Larimichthys polyactis is an economically extremely promising marine
fishery species. Visceral white-nodules disease (VWND) caused by Pseudomonas
plecoglossicida is one of the most prevalent and devastating diseases, resulting in huge
losses for L. polyactis aquaculture. However, genetic resistance mechanisms to VWND
remain elusive in this species. This study combined genome-wide association study
(GWAS) and transcriptome analysis to unravel resistance loci and transcriptional
regulation in L. polyactis. A total of 946 infected fish genotyped by 100 K lipid chips
to obtain SNP information were used to identify VWND resistance candidate genes
through GWAS. Following VWND infection of 200 fish, RNA-seq of liver tissues was
performed on the resistant group (RL), sensitive group (SL), and control group (CL).
GWAS identified 22 suggestive significantly associated single-nucleotide
polymorphisms, annotated 60 candidate genes. Moreover, comparative transcriptional
analysis showed that most differentially expressed genes (DEGs) in the intersection of
RL vs CL and RL vs SL were significantly enriched in the immune-related pathways;
most DEGs in the intersection of SL vs CL and RL vs SL were significantly enriched
in autophagy-related pathways. Then, the potential candidate genes from GWAS were
combined with the DEGs from RNA-seq, thus identifying seven key genes (i.e., ddit4l,
faml199x, mtmr7, slc7a2, gpri37, lonrf3, and stingl) associated with resistance to
VWND. The integration of GWAS and transcriptome analysis indicated that the
activation of the sting/-mediated cyclic GMP-AMP synthase-stimulator of interferon
genes signaling pathway may play a crucial role in VWND resistance. These findings
deepen the available knowledge on molecular mechanisms of host genetic resistance to
VWND and provide an important foundation for the selection and breeding of VWND-
resistant L. polyactis.

Keywords: Larimichthys polyactis, Visceral white-nodules disease, GWAS,

Transcriptome, Stingl
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CRISPR/Cas9 2%+ FHIZEAH] fof8 B ERITIEAEN K
IhEER R

YRELAT she, RG] he

3 FUFIE RS, AORAR kAL E ey, biE 2013065 P LR KR, Rl
P AR Fh 5T R R S S0 2, B 201306 © RIEHEVE R, KRR E R s
WA R0, B 201306

WE: N7 IRR AL 4EN o A= K BT~ 8(fibroblast growth factor8, FGF8)7E L [H]
R AR KB VR, A 58 DAL R i X A (7= B A A5 AR S 9 0 52,
Fi CRISPR/Cas9 2 Kl 4B 7 A mi b 1 S AN fof8 P [RIJRZE A . fgf8a™ . fgf8b*.
(faf8a"+fgf8b™") K ZRAEFK 4 AN 87.5% 85%- 63.6%. TEAFM LRI, fefSb
GG S W ) 14 AR Ak B A T B R T B AR TG R, T fef8at SR AR
xR R 2. Be e R I fef8a™ S48 (A WILIE] i) 5 56 HE 2 AH LE
AWRAAL, fgf8b™ 5 (fgfla™+igf8b™ ) RASMRMLIA R Il T REm . [,
#id qPCR 2 #r5 LA & B AR DGR R ik, KI fgf8b™ 5 (fgf8a +fgf8b*")
FAZK bmp2. smadS. runx2b. sp7 Al bglap FEFFIRIAE T E T AHFAN
fgf8 JE PRI 7E S W BIAIL 1) 30 f2 AR K B ke A S S A FHER B 1Ak al, ]Iy o 3
FE LT IR FHBE 1 254

X4 CRISPR/Cas9; fgf8; ALAIH]; Ak
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Molecular and Functional Characterization of a Chain of
Interleukin-15 Receptor (/L-15Ra) in Orange-Spotted
Grouper (Epinephelus coioides) in Response to Vibrio harveyi
Challenge
Zhang Yilin', Yishan Lu '*, Zhiwen Wang *

1 Guangdong Provincial Key Laboratory of Aquatic Animal Disease Control and Healthy Culture,
Key Laboratory of Control for Diseases of Aquatic Economic Animals of Guangdong Higher
Education Institutes, College of Fisheries, Guangdong Ocean University, Zhanjiang 524088
Abstract: Interleukin-15 (IL15) is a proinflammatory cytokine that could induce the
production of inflammatory cytokines. In this study, the a chain of the IL15 receptor of
Epinephelus coioides (Ec-IL15Ra), a natural regulator of IL15, was identified, and
immune response functions of fish were determined and characterized. Ec-IL15Ra
contains a 720 bp open reading frame that encodes 239 amino acids, including four
typical conserved cysteine residues with a highly conserved sushi domain. Ec-IL15Ra
is closely related to Epinephelus lanceolatus and is the most clustered with teleost.
Subcellular localization studies showed that Ec-IL15Ra was situated in the cytoplasm
and cell membrane. Ec-IL15Ra was detected in 11 tissues, with the highest expression
in the liver and blood. Meanwhile, the Ec-IL15Ra transcriptional levels substantially
increased in nine tissues after Vibrio harveyi infection. Ec-IL15Ra was significantly up-
regulated in HKLs by ConA, PHA, LPS and poly I:C stimulation. In vitro analysis, the
recombinant protein of rEc-IL15Ra stimulates HKL proliferation and /LIR, IL6R, IL10,
and /L16 expression. Challenge experiments revealed that IL15Ra protein showed an
increase of 6.67-10% survival protection rate after V. harveyi infection. This study

provides a better understanding of the immune protection of IL15Ra in vertebrate fish.

Keywords: /L15Ra; Vibrio harveyi; orange-spotted grouper; HKLs; protein function
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LncRNA SARL/miR-205-z/SOCS3 {55 &l 1 £2 B4l filf
RENERH IHNV S

BXER T, ErEbgm VY, ZkaE 1A, RIRA!
1. Hig Rz Rl H R 205, 221 730070
2. Hil AR R B 2ERE, 220 730070

FHE: B4 (Oncorhynchus mykiss) J& B Z WA /K, 7Rt S H iz 758,
T G 1 2% B PR A0 55 CIHINVD [0 % B s 35 17 T 480 4 M R R 1 e
LncRNA 153 —Fi KB EAER 725 7 2 M A5 id 72, (80 Ho T 685407 75
G5 SN B LA A DL ARGE . ZEAHRE i, Fdi Tl RNA-seq. gRT-PCR LA
ok R IEFNINHRLS, 4T T L6 R R IHNV 5 48 hpi 50 B IncRNA
B IncRNA/MIRNA/ZE: [ 1) 18 7K~ L & IncRNA SARL/mIR-205-z/SOCS3 #h
PN . RNA-seq 20 HrffiE 7 12 A EA 4 A~ FiAK DE IncRNAs, e
T 12 AN PEAHIR ) ceRNA 2%, Hr B R DY 3 25 254 Toll #£3248 . RIG-1 #f
Ak . NOD RESZAR AN p53 15 Sl g 1. 2 £k i 41 &7, IncRNA SARL.
MiR-205-z 1 SOCS3 ()31 WAE 2 AT [H] s 4R ZHLH —Fh ceRNA TIE L R
BE— 2B AR SN0 A S2 56 2 B, IncRNA SARL/MIiR-205-2/SOCS3 2 [A) 477 % 71 i
X%, H IncRNA SARL @i i 245 fff miR-205-z 4% SOCS3, M1 71 1T i (')
DU G SO TR ORFE S ASEVER . BhAh, miR-205-z 2 T 6% 1441 it 38 5 1) 1F [+
WA, M3k G SOCS3 mf LIRSS X FifEH . fEfR A S, B miR-205-
z AT LA G N SOCS3 HFRIE, FF RS T IiE2E Rl JAK2.STATL A4 #5 2E Al MX1
[f)2R1% . SOCS3 fidt FRIX BE 22 3 = IHNV (145 DLEON T (e 5 58 & . A ST
A BT Ak Ja KT 1 AT S 400 B S0 % L& I HLEL, FF 4 IncRNA-
MIRNA-E KA BAE R . WTEEHTR & A S5 0m B8 1) 25 W06 T7 S B8 1) LA o

Se4iAl: Y, IHNV: RNA-seq; LncRNA SARL/MiR-205-z/SOCS3
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B YR REE RAA T R RS R AR E TH AR H TR H & E RIX
REEEE

FRRHR T, x5, ArERE Y, RR!, TR g g
LR S B MBE I E I, PR R, IR 8 266071

WE: G4 (PGCs) AT AL FHAM M RTR, 2 M A 5 sh Wy S B e
BARTFEAY, THIEMYEE PGCs KAMAFEEER, XM D RAFIR R A K E
LR A S o AHIT T DL DR APk G (Mulinia lateralis) 9
BTN R, Hd 7 H PGCs TR HCRHEN WG (M. Rt 54 H. DB
) TR A SR, UL vasa FERE N AETHANML o TARIg, TRk SRS
PRAR IS A BTS2, 7RO I B RIS T 2 il St i T % s 36 0 240 PR R AR 2R R
PGCs marker ik 73#, R1GPIMIEAEN) PGCs AR, Fit—P 454 nanosl %
PRI 95 126 381 il A TK) PGCss % PGCs 5 /44 Jifd ik A7 5 DK 22 57 338 43 A, i3k 1 nanosl.
gatad. piwil 5 5 Mgk SCB RN, JRHE BN RAL AT EOR RS #r 1 IR BLBL R 7
AN R E NI 2 AR IE A @i RNAL HARST nanosl & gatad kit
ITibE, HRRG PGCs B fEss 8 REZFED, 7E 40 K&l DIV S 280/,
RINIZ A FEE R PGCs K B HIRBIHIZIE A . 25 BRIk, AL 1
PRI WA TG B2 % Sk 2L PR, TSR3 PGCs I (E R, HE0m 175 1)1 4% PGCs
REWREEER, NEARZNY) PGCs I%EE Koy B R AE 7 B EARE, AT
TG A MEZI) ) P A BiE 24 i S s AR A 1 s

REEW: JRIGA TGN, AN R AL, TRARES, nanosl

¥ E: EXEKAFHE4(32070516)
*EBRMEH, FNE, PEEFAFEHE, TERAREFNYERL TN THHF
E-mail: ginzk@ouc.edu.cn,

108



2024 KFAMBREZEFTHFEREL

SREBMER] 5T L B IE P L FMEERIA R % £ R 5 FHLH

WAL, R, OEE, EWED

| o N R BT

ME: REE (Pampus argenteus) WFHEATFRAEP M EEEIAaRr —, B
AR/ A, M B A TR LB TR £, FR AR R 1 70 oA T A 1 A
1SR FL . HLERE IR, EVER 7 AT 438 R A SR BELE I, B8 /S 36
SRR A PN UV TR, kg 8L, IS I B 2l A e [ A ] . %%
SRy B e b 5 O BRAE I R T 52 B TS S R TE, O AR SR oK
R AT [R] I v 208 2 tH IR ) A MEE R B BR R 22— o bk, FRATRIAE AR =2
PRI T 7 A BT, PR YE R, 1l 204 S B I STE £ pg R A I
e TR, Ul B ARBE R ) A AT REAIATLAARAR BT AR OC o 22 )5 JATT IS I e A
TH P TRDRL 23 Tl P VA A, ey 2L () LU A R R B R vy, 1 B ERE R MR ) oA 2
FIE IR Ak, HEERERMSE TRERYEN b, o 11-KT 2R 815
B REEH . Bz, AWTFTELIELR 1 AR SR BV A 78 A 2y 1B
DR T 2 e ] A o A A SR ) A B AR T LA
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The occurrence of juvenile hermaphroditism and its
molecular mechanisms in the process of sex differentiation in

silver pomfret
Yaya Li!, Mingzhe Yuan', Jiabao Hu', Yajun Wang!
1. College of Marine Sciences, Ningbo University

Abstract: Silver pomfret (Pampus argenteus) is one of the high-value marine economic
fish species, exhibiting sexual size dimorphism, with females growing faster than males.
However, the sex differentiation process in this species has not been extensively studied.
Histological analysis shows that during the early stages of sex differentiation, all
individuals develop oocytes, followed by apoptosis of some individuals’ PN follicles,
leading to the formation of testes and a rare juvenile hermaphroditic stage.
Transcriptomic analysis reveals that the apoptosis of oocytes in the testes is regulated
by apoptotic signals, and the simultaneous high expression of genes related to ovarian
and testicular differentiation is one reason for the occurrence of juvenile
hermaphroditism. Furthermore, we found that sexual size dimorphism appears before
sex differentiation, with evidence indicating that lipid metabolism in females is
significantly higher than in males during the critical period of sex differentiation,
suggesting that sex differentiation in silver pomfret may be related to metabolic
processes. Subsequently, we fed silver pomfret with diets supplemented with soybean
oil and fish oil, and the fish oil group exhibited higher female ratios and body weights,
indicating that nutritional factors influence sex differentiation. Additionally, sex
hormones play a role in sex differentiation, with 11-KT being crucial for testicular
development. In summary, this study provides a detailed description of the sex
differentiation process and molecular mechanisms in silver pomfret, offering new
insights into sex differentiation in fish exhibiting juvenile hermaphroditism.

Keywords: sex differentiation; hermaphroditism; apoptosis; lipids; Pampus argenteus
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Identification and functional analysis of fruitlessl gene in the

mud crab Scylla paramamosain

ZHANG Mengqian', MA Hongyu!"

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

Abstract: The fruitless (fru) gene plays a crucial role in the sex determination pathway
and courtship behavior in many Arthropods, including insects and crustaceans. This
study identified two frul isoforms (Sp-frula and Sp-frulb) in the mud crab (Scylla
paramamosain). Sequence analysis revealed that the deduced amino acid sequences of
Sp-frula and Sp-frulb exhibited highly conserved domains of Fru proteins, containing
BTB domain and C2H2-ZnF domain. In addition, Sp-frula and Sp-frulb were
suggestively originated from the same single genomic locus by genomic sequence
analysis. Specifically, Spfrul pre-mRNA was alternatively spliced for Sp-fiula and Sp-
frulb to include mutually exclusive exon 1-3 and exon 4-5, respectively. Temporal and
spatial expression analysis demonstrated that the sexually dimorphic expression of
Spfrul in fully developed gonads. The gene Sp-frula showed significantly higher
expression in female gonads, while Sp-fru1b displayed male-specific manner in gonads.
Moreover, the expression level of Sp-frula showed an increasing trend from the
unmated state to three days after mating in female crabs while the expression of Sp-
frulb in male crabs increased from the unmated state to the pre-mated state, followed
by a subsequent decrease to levels comparable to that in the unmated state. Our results
indicated that Spfrul may play a role in both sex-specific character development and
courtship behavior. In addition, RNA interference treatment demonstrated that
knockdown of Sp-frula gene resulted in incomplete and fragmented egg cells, while
decreased expression of Sp-frulb led to a reduction in spermatozoa within some the
seminiferous tubules. Taken together, this study presents the characteristic and function
of fru gene in crabs, offering foundational insights for future investigations into the

mechanism of sex determination in crabs.

Key words: Scylla paramamosain; fruitless; sex determination; gonad development;
RNA interference
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WE: {87 (Lateolabrax maculatus) 23R IE BE LG~ 252K, HE7BAE
WEK = IR ATH1 o B Al TR TE Y ()T R R, AR A9 TR AR XA 48 B 1
AR, IR T ™ BRI, O A6 8 32 50 b P R 48 A J ) 32 2
AT . fivE R IR (N.seriolae) J& 33U R T I 20K R 8, 2 AT
PRIIAE ARG | SRR MGE T B S50 1 AR R IIRTT AMUE 577 £ 2
VIR EE , 3R] RESE 0w R B B 254, RLkGE V)RR ZEOT AR B T S ISR TR
MR E . Ik, FEE s R, BERARSBCE R g e
et B 1R AL TR RS o B AR BRI H I £ (GS) HoR, dlid 7 Hr 4k
PRI ZH F B AE AR AT R VEAS AR BB 7, AN e t B M o VB A2 B AR
WAL, AHIE FUiE IS S e s A o A A A BRI AH SRR 7B (GWAS), AR RIZH K
~F-if 126 5 B v S BRI DS R BRI B R, JER FH 1 S 5 T BO ik 2 A
MUAHSAT SR BEAT DR IAR T, IRAIR N AEBr BT B 8% A 43 AL,
NAEST B0 B A LS BRI AR SR .
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1. PEEERY, ILARFH 266003

WE. BINfE (Urechis unicinctus) MEIER, RIREESS, & &EEB. AKX
DR AR AN Z K. FECRYESE Z P AV, HA R & E T
ZIHME, NI T AORAE 2022 - REF KRR TR, N TIRE AL
AT R o SR T, FREE T Mh B B SR A R BRI 47, A A RAIEE,
R Z AL RVEIRTR B B A i R, P E g AR & R IR B F R
TR X, B AL SEEAl 9 SR G & PR A ORI . A SCRIH % 2 15138
S A A AR, R ARG T8 7T MR FME R 20 4
RERAEFMER R, M 7T HARKMER RE, R AR5 DUEBam 2 HR G5
;o KE . AEE WAHRSEFE) MEE S5 458 E/RT7E 100 HEF 200
He &, HA MR B AL D7 £ 738 B 40 7 9 0.24+0.08~0.42+0.12 A1
0.40+0.11~0.72+0.16 , & 1% # % & H 7 % & 0.43+0.21~0.87+0.07 #1
0.43+0.20~0.79+0.09 - 7= b FIAK 3 Ml 52 P4IR 1 38 4% 7 40 0 9 0.73+0.22 F1
0.16+0.06, i} #5414 F0 44 B 2 7] (14383 A4 AH G 23 7109 0.39+0.16 F1 0.89+0.05. A
YA RS T 52 MR 383 4% 7793 318 0.212:0.08 F1 0.66£0.18, PRI TCHLE M 52
YRR EE 2 (8] (8L A 2% R 505 304 0.80+0.08 A1 0.02+0.30., ik & i 52 14 R Fry st
17179 0.14+0.06, 5K 5 2 [A] K5 A AH R RECH 0.97+0.02. AW 5T 45 5L K]
BRI AR IR 38 R T v S B T FLMIR 2 [A] v B IS IR AR DG, LAE R
138 25 AR BT 52 R 8 A A8 = F 2 T 3947 43 A BB 32 R 35 5 ik
B FA A RK R, wHEE AR IREAT LT o AHT 5Ty 20l & T
PESRAANMERIE S .
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Genetic mechanism analysis related to cold tolerance of red
swamp crayfish, Procambarus clarkii
ZHANG Jihu, CHEN Hongju, JI Xiangshan, ZHAO Yan*
1. Shandong Provincial Key Laboratory of Animal Biotechnology and Disease Control and

Prevention, Shandong Agricultural University, Taian 271000

2. Key Laboratory of Efficient Utilization of Non-grain Feed Resources (Co-construction by
Ministry and Province) of Ministry of Agriculture and Rural Affairs, Shandong Agricultural

University, Taian 271000

Abstract: In China, the red swamp crayfish (Procambarus clarkii), a notorious
invasive species, has become an important economic freshwater species. In order to
compare the genetic diversity and population structure of crayfish from northern and
southern China, we collected 60 crayfish individuals from 4 crayfish populations in
northern China and 2 populations in southern China for sequencing using 2b-RAD
technique. Additionally, the whole genome sequence information obtained by 2b-RAD
of 90 individuals from 2 populations in northern China and 7 populations in southern
China were downloaded from NCBI. After quality control, a total of 25,371 SNPs were
detected. Based on these SNPs, high genetic diversity was observed in the 15 crayfish
populations in China. The principal component analysis in combination with Admixture
and Neighbor-Joining tree analysis showed that the crayfish fell into two clusters
corresponding to geographical regions. The integrated analysis of whole genome (FST
and association analysis of climatic variables) and transcriptome data showed that two
genes (CETN4 and CPEB?2) might play important roles during crayfish resistance to
cold environment. This study reveals the genetic differentiation of crayfish populations
in northern and southern China and provides clues to the genetic mechanism related to

cold adaptation.

Keywords: Procambarus clarkii; genetic structure; cold environment resistance
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IR, I, TR, e, 8 SREE H A GTE H AR 15 R R
REE S PITID {5 B REMILE
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AIE B )1 WGCNA B & 7 th & BT E & (Oreochromis
niloticus)SiR PR E M2 X EEH

hF 2, JAEE 2, BRE AR
L KPR SRR SR IS S, L 201306
2. MR TRRE ERRB AR R, B 201306

WE: BPPmt b EEENSFFREAZ. SR, FEETE0EFERKR
WL 34°C, FRRRSREUE, MREIT P AR, AR ERIE R R
A T RG], ABFFEN 18 ZIEAFKIE (28°C. 32°C F1 36°C)
TR, FE D B EE R B AR AT T R AR BT S AT IR R Lk
LML T (WGCNAD . 45 RKBA, 5277 A8 BT 438 10 = DR 7E e TR AN 5 S i o
R ESCEER . [, B WGCNA ik H P04 54 3 g R 52 R0 Sk i
SR B L . W IX S REUIEAT (Y KEGG Al GO & 8 riaan, ikt
W5 5 AR U B 7E 20 e 0 B e I P SR AR 2 OG EEE, T PR IR A SN
BRSPS E S N R IEEEAEM . Ak, FATKIN Bag6. Ddx3x 1l fEZ P 4k
0 i v A P D B AR R TR o T R Ty B A e 7E g TR RIS /K R 35 v 1 3
WU AL 755 I WA o
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Alternative splicing and weight gene co-expression network
reveal genes associated with temperature tolerance and
hypoxia stress in Nile tilapia (Oreochromis niloticus).

Xiang Li'?, Yan Zhou'?, Liangbiao Chen'?*
1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,

Shanghai Ocean University, Shanghai 201306, China

Abstract: Nile tilapia (Oreochromis niloticus) is a commercially valuable aquaculture
breed in China. However, summer water temperature in southern Chinese provinces
often exceeds 34 T for extended periods, creating challenges for sustainable production.
This study investigated the genetic response of 18 tilapia acclimated to three different
long-term water temperatures (28<C, 32<C, and 36<C) and subsequently exposed to
acute hypoxic stress. Through alternative splicing analysis and weighted gene co-
expression network analysis (WGCNA), we found that genes regulated by alternative
splicing play a crucial role in responses to both thermal and hypoxic stress. WGCNA
further identified four gene modules significantly associated with long-term heat
tolerance and acute hypoxia stress. KEGG and GO enrichment analyses of these
modules revealed that amino acid synthesis and metabolic pathways are pivotal in
supporting tilapia adaptation to high temperatures, while the endoplasmic reticulum
protein processing pathway appears essential in acute hypoxic conditions. Additionally,
Bag6 and Ddx3x emerged as potential key genes linked to tilapia's acclimation to heat
resistance. These findings offer valuable insights into the genetic mechanisms

underlying Nile tilapia’s adaptation to high-temperature and low-oxygen environments.

Keywords: alternative splicing; WGCNA; Nile tilapia; heat stress; hypoxia stress
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ET R mnte RAEERITL E6 2EREREERARR
Btk

s L, e 1
1 PEEEE K 2 e R B A B SR 7 TSI %, (IR 266003

WE: fLAfM (Poeciliareticulata) B UNIGAEHE, @IS IENZH, MEIGEANKE KT
3 PREE TIRIRI R AR . o, BRELEEFUANRIG I AE KR B IR 1 REFIES,
HRIEE T BERWER . 1 it DIRFUSINE AT I UM SRR A4 57 o 1 S AR A,
A FREIE T FLAE SRS A JE P S S A s, L% e BI1AFN SRS, S e
VAL ERISREE, HPN Rl se A R A (RIS, SeyZedm At s B S 5 v i
AR RGBS AT SRR, DI4ER AR . D 7 DA SO AT 2R A
AT, WTARMRSREERAT VAR E, S5 IR WISZRE 5 S A S e A o
R S N AR AR ARG AR KR B - IR A B, RN R
RS- FEREAS, I m) M8 R A S S S AN T TRl K R o 1A, Bl N B2 4RI
AL, THREH SHE RGUAHIS, MG, MR MLEHCDIREEHIEAS . b
FIRRAAE NG 5 U0 LT 4R e M S R R AR, MRS OR IR
A A0 SIS IR HA R A 48 R R R L 28 JEfid o
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ET2EFAENFIUNTEEFBATEREMRR

REG T AR SR
Lok K52 B, TR, 515063

WE: REFNHABENF (WGS) Hf £ AL F MG 5 Tk BRI A
JH, 4 25 DR 2H 300 000 N A R % B8 1 4 DR ZH DR B2 A (GWAS) A B TH AL,
117 L REHE A B R 2 TR0 (WGP PIHERf I o (20 T 5 AT 4 SR A
L 7 ) AR AR TH K 8, A CASIZEIL o G r i PR R 70 R AR R dE R R ik 2 —
AT N LR B AL E B (275 2D 1 WGS $UR1E NS H A
Kol FHARIE 40K VAR SNP O H % O AT A SNP A7 21, 40 Sl AE Bl H PR B A )
40K 1 400K &5 F£0dE, f#F Beagle5 F1 Minimacd JT L7 8 36 D5 B 35 70 0F
W TIF o A8 FH S 70 I 14D 2 DR 28 5 S s R Y ) R 28 — S0P e A o 56 R R4
FAMERTE. BAEERNT: 1D RIEESFZRF BTG K (50~200), Beagles
A1 Minimac4 FJI SR #ERAPE HBEZ T, HoH Beagle5 4 0.676 ~0.723, Minimac4
9 0.705~0.789; 2) it 3 FhARIT: 40K HESEA R HNFEAE . 400K H
BRI 78 & EIN P B 40K JH 78 & 400K FHE 78 & Sl 5 RE kAT e, R
400K ELEIH 7 P3RS IE 7R Ew Ve i =i (BeagleS A1 Minimac4 [1)3H 78 ifEff M 7
FI24 0.887 F1 0.907); 40K [A]HZIE 7K 2 (Beagle5 F1 Minimac4 1138 78 iR 14 43
524 0.797 £ 0.889); 40K ELHZIH7 (K (BeagleS Al Minimac4 I3 78 #Ef 14 7
79 0.760 F10.827) . SLHISR U, FDLI B PR Y SR AR SR 4 i DR A0 e 91 0T 2
FIATH, AN A 0 A DR R e S e Bk — P I RS AL .

SR HUEE, FERNAER, SFERHAENF; SNP SH
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*EIEE: SHEW, B, Ht, #F, BLERW, FENFHESUEFIASREFH
FHAFR

E-mail: mahy@stu.edu.cn

119



2024 KFAMBREZEFTHFEREL

Trace metal(loid)s contamination and their effects on lipid
Composition in mud crab from Guangdong Province of

China: A lipidomic approach
Waqas Wagas'?>*, Yuan Ye'>?, , Hongyu Ma'>3*

1Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou

515063, China
2 International Joint Research Center for the Development and Utilization of Important
Mariculture Varieties Surrounding the South China Sea Region, Shantou University, Shantou

515063, China

3 STU-UMT Joint Shellfish Research Laboratory, Shantou University, Shantou 515063, China

Abstract: Trace metal(loid)s contamination is a serious health and ecological issue,
due to the non-degradable nature and bioaccumulation in aquatic organisms. In aquatic
organisms trace metal(loid)s result in oxidative stress via reactive oxygen species (ROS)
production. ROS in turn leads to lipid peroxidation (LPO) which is used endpoint
biomarker in exposure studies. However, there is no study on the implication of
metal(loid)s toxicity including (LPO) on the whole lipidome of crustaceans from
contaminated locations. Therefore, for the first time we applied the lipidome analysis
of mud crab (Scylla paramamosain) and reported the association between lipids groups
and 12 trace metal(loid)s from three major rivers (near to sea) in Guangdong province.
The result displayed significant differences between male and female crabs’
metal(loid)s (P < 0.05) and lipidome profiles. Female crabs were more susceptible to
metal(loid)s pollution than male crabs. The lipidome profile of mud crab showed
dysregulation of membrane lipids namely glycerophospholipids GP (52.33%),
sphingolipids (11.9%), and increased energy storage lipids such as triacylglycerols
(24.35%). Among the glycerophospholipids (GP) identified in our study,
Phosphatidylethanolamine (PE) constituted 7.49%, Phosphatidylcholines (PC) 7.7%,
Phosphatidylserine (PS) 6.98%, and Phosphatidylglycerol (PG) 5.31%. Sphingolipids,
particularly carnitines (4.43%) and ceramides (>2.26%), were also notably abundant.In
contrast, saccharolipids, specifically monogalactosyldiacylglycerol (MGDG), were
present in minimal amounts (0.07%). Interestingly, female crabs exhibited significantly
higher levels of both lipids and trace metal(loid)s compared to male crabs. Among the
trace metal(loid)s** analyzed, copper (Cu), iron (Fe), and zinc (Zn) were found in
greater concentrations than other selected metal(loid)s. Notably, Cu, Fe, and lead (Pb)
showed a significant positive correlation with all lipid groups. These findings suggest
that female crabs may be more susceptible to environmental contamination in aquatic
ecosystems. Additionally these manifestations could also point out mitochondrial
malfunctioning and endocrine disturbances, and they are in line with the documented
activation of oxidative damage pathways in different species that receive metal(loid)s.
Considering this, it is challenging to precisely relate differences across rivers and the
sex of the organism to metal(loid)s, an additional rigorous testing strategy is necessary
for comprehension of biochemical pathways. The study we conducted indicates that
lipidomics provides an efficient simple way of evaluating and tracking organisms in
habitats polluted with metal(loid)s.

Keywords: Metal(loid)s, Mud crab, contamination, toxicity, lipidomics,
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WD rpaxd BERE . BUSHTRINEEMER

XPRER L2 g s
3L R Bl e, BRI A A S E N S E A, WiiE, B
K55, 830052

4. FrEEAON RSB RA B, Wil SEORSE, 830052

THEE: B £ O BRH M — PRR g OB PR 5 4 i B, 124854 32 B PR g IR Y (ZP)
HEMAN. ZP B FIRALTE . A E 7 A AA EERRE . A0 Fx
ittt (Danio rerio) zpax4 R 7 H3AT EAG A R R ZRIA . e Ar o i, FERI A
CRISPR/Cas9 FiRTEBE L A T zpaxd FEK AR &R, @ BHEEE S350, O
BB T KGO B 7 TS5 D5 THHR IT zpaxd DIRE iR I MEPEBE o
HAETH SO s 3 — D0 B AR BRI R AR R L2 ZUHEAT T s A 0 M, DA
oM Bt zpaxd FEFEIN > THLE . S5 R EIR, PEE M Zpax4 5 H IS 833 NME
BIR, ARMEKMEED, RMBES N wmAE ST, 5k C bwif ZP 45
I, TEEEEX. 250X AEAR i Box, T Zpaxd HHH 5 H'E Zpax4
AR SA LR R, DhRE A M B AR RS o SEI 9Ot 2 B PCR 45
RN, PEE M zpaxs FEF RAEOP R PR EE (P<0.01) Fis, H 3 MHEIRIE
HiEm T 6N H o NI zpaxd FERBAT AL, RILIAL T Y0 EEGH A B 5
Fo IR 5 AMIREES B BT D . zpaxd BRI R o &R, A ECEFAERY, R
R R EFERE IR SZAG ORI AL R A I T R, AR 4R ER, MR AR
HIONER K BRIV RGO A R B, FdlR o ROPEAR T, Fet 4 R
s SEPAERGEG, JRHBL 232 AR AR, ok 114 AR R, 118 AR
T, SIS 232 N ERER, S HTHENNZER AR A 4 & IER
LAV EAAREIER] . A ROt — IR AW SO B 1 zpaxd BRI V)7
et ¥ — & B R .
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48543 NPFF/NPFFR R4GXEE. £EETRIEE R H/ERAN
FIFfE

XEGAR 123, ZRgp s 124, RAEgE 3, fROKIT 12, e 12, EEE 12, FiE
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2. B BIGEERE R OB EEL R S I AR D R SR, & 266237
3. JTRMFHERFKE R, HHT 524000
4. B R SEK B, T i 266003

#E: NPFF & RFamide M&ERFIRM AL —, T 1985 4 WA= F2 B i s i
R B AR R0 ATHATE AR NPFF 2 5 AL a0 A 54T e, (A2 e
KA Re P ER M . AR EEwlE T onpff KILWAZ
K npffir2-1 ¥ npffr2-2 2K . NPFF 2 IRETAA BA 22 MR R TNE 5k, I
B R A RF BERK, B NPFE Al NPAF. R AT 45 R L, npffs npffi-2-
1 T npffi-2-2 HBLE R FHTE AR A sk, (R LR HARAM E 4 20 R IA KA XU
JG R 3 557 NPFF Fl1 NPAF 2 JIK 66 % AN [F] 52 0 2= 0 o S50« 0 4001 O 53 mh 2R BEAE G
DR BRI . A Tk BRI HAEFVLEI, #% T pcDNA3.1-NPFFR2-1 Al
pcDNA3.1-NPFFR2-2 JiURL, 3 i AU Yt 3 AR 5 70 M1 58 Gt S 245 B 224 52 K I, NPFF
FI NPAF ¥R (2t #% 4+ 7 NPFFR2-1 fil NPFFR2-2 ) COS-7 4liffi+ CRE-luc
5 SRE-luc 31, 1MixF NFAT-RE-luc HIWEMERA B F 2. 2 LR,
NPFF/NPFFR % 4t (6 0% (£ fiKi- FE 44 - UN SLK-F 52 i & S i AR S AR L D Re . JF HL
PKA 1 PKC i 2 5H .
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A, REMETEAE KR AR B RER . SR, SR SRR A B AN S
R tEbR i B 7 B AL O RN B B R ERE . ARBE LS5 & MGIL. PacBio il
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AL, BT 24,849 NEARIGEER . #E—, @ix 24 NMEMERT 24 AN
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Ze3zinltil (Takifugu obscurus @ x Takifugu rubripes 3)
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1 g KA B A &R, F A 210098;
2. hEERNE QLI ARAR, #E 226000;

W Wil (Takifugu) RRERMGZFEZE, FNERRESE. ERNMMEFEE
M) 2R E =%, ARG (T obscurus) 21 VTH P EHL X i) B IFRHZ
Greads, BN RKIL =62 —, (HFREFE R AR NS . 70 K%
AR, N T ORI, AHE AR RS EARSFAGIE SR Tl (Q) ML g 7R 77 fi
(T rubripes) (3) WA FAEE (Hybrid puffer), BILAEKMHRIF T E T
AT R A AR, I A TR IE DR 2L o 28 430 o AN 4 2L IR A S B A0 BT 25
ARG 1 H A8 A fi A KR S Tl o3 A R S Y42 X 3. (IR L K] &2 SNPs.
TR A 23 B R W 2 S T AT Y K B F IR0, HAMY 5 G SUR 7 il e LI )
AL S 3508 R SR () P B PR ARRALE 25 57 3 25 o A KB o B 0 A 3 W 244 3 Vi f ) 4k 2
MR (W=aL?) KA R A K (b=3.0), Rt R A 2.06%+0.10%, &
FHE T RESAE Il 1.87%+0.08% (p<<0.05); Z<AZ[filiff] Von Bertalanffy 4= K
TR W=489.29x[1-e 01950213072 (R2>0.99), A KAWL N 167 HiEs. @it
KR SCBAE AT AE 22 Z e iufk 5 5E Y 215,288 AN i & SNPs, Mk
12 N5 2 A AR MR GBI SNPs, LK 13 A5 A2 K 8 45 I IR Y 35k R 4 IX 45
e wnt2, wntSb. rnf213. itgav. ighm. atp6vib2. pldl. inhba K=
(B IR FE R o I 1 S AE S A 2 M e HE 154 A5 MRV 1) I 3 OCETY) SNPs,
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HIDHEN 19 -5 Gy AR 0 i 14 J25 (R ] 2 A2 o] il R 14 1) o0 A B S B R A, 9F
FET VRS SNP A EE 1 AR AT SIg AL Pl Rr i 77 . ASHIE L 45 BONIR NIRRT
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P, #8221 b 25 WA —40 i (0 K P4S0 [ H A 2 4R i i s S 25 4 B A,
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Effect of temperature on steroidogenic gene expression
during early gonadal differentiation in obscure puffer

(Takifugu obscurus)
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Utilization, College of Oceanography, Hohai University, Nanjing 210098, China.

Abstract: High or low temperature treatments are considered to influence gonadal
development and sex differentiation in teleost fish, however, the mechanisms by which
they affect these processes in obscure puffer (Takifugu obscurus) remain largely
unknown. In this study, high-temperature (33°C) and low-temperature (15°C)
treatments were applied to obscure puffer at 45 days post-hatching (dph). Gonadal
status were compared between temperature-treated groups and a normal-temperature
control group. The expression of genes involved in steroid hormone biosynthesis and
sex differentiation were examined following temperature treatment. Histological
observation of gonads revealed that low temperature inhibited ovarian development,
while high temperature promoted it. Nevertheless, no significant impact of temperature
on male gonadal development was observed. Under low-temperature treatment, the
expression of genes in steroidogenic pathway, such as 3B-hsd, 178-hsd1, 17B-hsd3, and
17B-hsd12a, was dramatically downregulated in female individuals after 30 and 45 days
of treatment compare to the control group. In high-temperature treatment, genes like
cypl7al, 17B-hsd1, 17B-hsd3, and 17B-hsd8 were upregulated in females, whereas no
notable changes were found in males. Additionally, the expression of female-associated
genes was dropped over time under normal temperature, but it showed an initial
increase followed by a decrease under low temperature. However, temperature
treatment had minimal effect on the expression of male-associated genes. Overall, our
data suggest that low temperature inhibit ovarian development and the expression of
genes in steroidogenic pathway, while male individuals show limited sensitivity to

temperature variations.

Keywords: Takifugu obscurus; temperature treatment; sex differentiation; gonadal
development; steroidogenic genes
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Hemocyanin restricts Vibrio parahaemolyticus infection via

phenylalanine-tyrosine metabolism in Penaeus vannamei

Yonghui Kong'#, Zhuoyan Liu'*, Yunyu Shi!, Jiawei Cheng!, Xianliang Zhao',
Zhihong Zheng!, Jude Juventus Aweya'*, and Yueling Zhang'*

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,
Shantou University, Shantou 515063, China

Abstract: Acute hepatopancreatic necrosis disease (AHPND) is the principal cause of major losses
in the penaeid shrimp farm. Our recent research has revealed a low expression of hepatopancreas
hemocyanin in Penaeus vannamei (PvHMC) suffering from acute hepatopancreas necrosis disease
in farm-raised specimens. In this study, the utilization of RNA interference (RNAi)-mediated
knockdown of PYHMC, we observed a significant decrease in hemocyanin expression level,
resulting in a consequential down-regulation in phenylalanine and tyrosine content. Pathway
analysis indicated that phenylalanine and tyrosine biosynthesis may be a potential pathway
following PvHMC knockdown. Furthermore, qPCR and LC-MS techniques were used to analyze
the expression of related metabolic enzymes, L-dopa content and phenoloxidase (PO) activity in the
phenylalanine-tyrosine metabolic pathway. For PP HMC knockdown, the transcript levels of key
enzymes in the phenylalanine-tyrosine metabolic, including PvPAH, PvTH, PYTYR and PvproPO
were significantly increased, and the content of L-dopa and PO activity were also increased.
Consistent with our expectations, exogenous phenylalanine and tyrosine down-regulated the
expression of four key genes and PO activity. Similarly, after treatment with phenylalanine
hydroxylase inhibitor 4-Chloro-DL-phenylalanine (PCPA) or tyrosine hydroxylase inhibitor 3-
Iodo-L-tyrosine (3-IT) following PvHMC knockdown, the content of phenylalanine or tyrosine
were increased, but the expression of PvPAH or PVTH, the content of L-dopa and PO activity
were significantly decreased. These results indicate that PvHMC regulates phenoloxidase activity
through phenylalanine-tyrosine metabolism. Moreover, by combining PvHMC knockdown and
Vibrio parahaemolyticus challenge, it was demonstrated that downregulation of PvHMC limits the
phenylalanine-tyrosine metabolic, thereby activating PO activity and enhancing the host's immune
resistance to pathogen infection. This research provides new insights into the metabolic regulation

function of PvHMC during acute hepatopancreas necrosis disease.

Keywords: Penaeus vannamei, Hemocyanin, Phenylalanine-tyrosine metabolism, Phenoloxidase

activity
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Study on the molecular mechanism of SREBP1 regulate the
gene expression of Elovl6 to participate in the LC-PUFA
biosynthesis in Scylla paramamosain

ZHANG lJiajia, YUAN Ye, MA Hongyu*

Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

Abstract: Elovl6 is one of the important members of the long-chain fatty acid elongase
family, serves as an important rate-limiting enzyme for long-chain fatty acid synthesis
reaction and one of the key regulatory genes involved in fatty acid metabolism in animal
organisms. The previous study found that the Elovl6 gene of Scylla paramamosain not
only has the ability to elongate SFA and MUFA, but also has the elongation activity of
Cig PUFA substrate, which can be involved in the endogenous synthesis of LC-PUFA
in mud crab. In order to investigate the transcriptional regulation mechanism of LC-
PUFA synthesis, the core promoter region of the Elovl6 gene was firstly determined to
be -267 ~ +167 bp by promoter truncation combined with a dual luciferase reporter
system. Two transcription binding sites (-172/-161 bp and +41/+52 bp) in the core
promoter region that bind to the key transcription factor SREBP1 was then predicted
by bioinformatics software. After co-transfection of SREBP1 expression plasmid and
promoter reporter plasmid into Drosophila S2 cells, it was found that SREBP1
positively regulated the promoter region of the Elovl6 gene. After that, we constructed
a transcription binding site deletion mutant reporter vector and co-transfected wild type
and mutant with pAC-SREBP1-V5/His or pAC-V5/His (control), respectively, and
found that SREBPI1 positively regulates Elovl6 gene expression by binding to the
AGTCAGGTGTC (-172 ~ -161 bp) and CGTCAGCTGCC (+41 ~ +52 bp). The above
results reveal the molecular mechanism by which SREBPI1 regulates Elovl6 gene
expression and participates in LC-PUFA biosynthesis in the mud crab. The present
study is of broad scientific significance in elucidating the mechanism of LC-PUFA
synthesis in crustaceans, which not only helps to explore the regulatory targets for
improving endogenous LC-PUFA synthesis in mud crab, but also has important
theoretical significance and application value in achieving the precise nutrition of mud
crab.

Key words: Scylla paramamosain, LC-PUFA biosynthesis, SREBP1, Elovl6,
Transcriptional regulation
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Whole-genome resequencing provides insights into the
genetic diversity and runs of homozygosity for mud crab
(Scylla paramamosain)

ZHOU Xiyi!, YE Shaopan', MA Hongyu'"

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou
515063, China

Abstract: Mud crab (Scylla paramamosain) is one of the most important economic
aquaculture crustacean species in southeast Asia, especially in China. However, the
catches of wild mud crabs declined sharply, because of overfishing and environmental
pollution. Therefore, it is necessary to understand and update the genetic resource of
mud crabs in time, which would provide appropriate guidelines for resource
management and breeding programs. To understand the genetic diversity, population
genetic structure, and runs of homozygosity (ROHs) of mud crab in southeast coast of
China, a total of 146 mud crabs were collected from four coastal areas of southeast
China for whole genome resequencing and 16,452,508 high-quality SNPs were
obtained. Results showed that the heterozygosity of the mud crabs in different areas
varied from 0.248 to 0.257, while the nucleotide diversity (w) ranged from 0.00157 to
0.00160. In addition, no significant genetic differentiation was found among the mud
crabs from different areas through PCA, population structure and phylogenetic tree
analysis. Besides, totally 47,142 ROHs were identified in 146 individuals, and over 60%
of the ROHs had a length less than 0.1 Mb, and the average genomic inbreeding
coefficient (Fron) was 2.93%, indicating a high level of genetic diversity. After the
genome annotation of high-frequency SNPs (more than 50%) in ROHs, a total of 29
candidate genes were identified, which included two growth-related genes (I4RS gene
and UNC79 gene) in chromosome 15. Overall, our results will provide useful
knowledge to understand the genetic resource of mud crabs in southeast coast of China,
and thus to improve the protection and utilization of germplasm resources in mud crabs.
Key words: whole genome resequencing; mud crabs; population structure; genetic

diversity
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Genome-wide QTL mapping and RNA-seq reveal genetic
mechanisms behind discrepant growth traits in Pacific
whiteleg shrimp, Litopenaeus vannamei
Bo Ma'?, Yang Liu'*, Xin Zhang'?, Peng Luo'*

1. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou, PR China

2. University of Chinese Academy of Sciences, Beijing, PR China

Abstract: Litopenaeus vannamei is an economically valuable shrimp species and
growth-related traits are economically important traits in aquatic animals. We
constructed a high-density genetic linkage map of L. vannamei. A total of 10,959
markers were used in the neutral genetic linkage map, with a total length of 5,246.22
cM and an average distance of 0.48 cM. Based on the genetic linkage map, we
performed genome-wide QTL localization for 3 growth-related phenotypes, body
weight (BW), body length (BL), and cephalothoracic armour length (CAL). Identified
9 QTLs related to growth traits located on 5 LGs in L. vannamei, explained 5.51%-9.65%
of the phenotypic variance (PVE). In addition, RNA-seq was used to obtain 456
differentially expressed genes (DEGs) between the large group (LV-L) and small groups
(LV-S). Combined the results of QTL and RNA-seq, 4 prominent candidate genes
associated with growth traits were identified: EnCht (coding Endochitinase), NAGase
(Beta-N-acetylaminoglucosidase), Agrn (Agrin), and Fmo (Flavin-containing
monooxygenases). These genes play important roles in physiological activities of
shrimps such as molting, muscle development, and immune stress. Our results provide
deep insights into the molecular mechanisms behind the regulation of growth trait and
the different growth performance in L. vannamei and further facilitate the marker-

assisted selection (MAS) in the genetic breeding of the shrimp.

Keywords: Litopenaeus vannamei; genetic linkage map; SLAF-seq; QTL mapping;
RNA-seq.
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Transposable elements in crustaceans: diversity and
genomic impact

Xiangjian Zeng'>3, Wengi Zhao'->?, Yue Dong!>?, Xiaowen Chen!?3, Jun Wang!?3, Chenghui

Wang!-23*

1.Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural
Affairs, Shanghai Ocean University
2 National Demonstration Centre for Experimental fisheries Science Education, Shanghai Ocean
University

3.Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University

Abstract: Transposable elements (TEs) are pivotal in driving genome evolution,
playing a significant role in generating genetic diversity, modulating genome size, and
inducing chromosome structural changes. Despite extensive research in model species,
studies on TE evolution and structure in crustaceans are notably limited. This study
offers an in-depth analysis of TEs diversity and their impact on genome structure and
function of representative crustacean genomes. Our results revealed substantial
variation in TE content among crustacean species, with levels ranging from 16.19% in
Daphnia pulex to a high of 63.36% in Procambarus clarkii. Notably, species with larger
genomes, such as P. clarkii and Homarus americanus, show a higher proportion of TEs,
which implies that TE proliferation may be a major factor in the expansion of genome
size. Analysis of sequence divergence across multiple TE subfamilies reveals two
distinct peaks, suggesting that most crustacean species may have experienced at least
two separate periods of TE expansion. The second peak, characterized by divergence
rates between 0% to 5%, indicates a more recent episode of TE proliferation and implies
potential ongoing activity. Furthermore, the molt stage-specific expression of TEs in
Eriocheir sinensis throughout the molting process suggests that TEs may play a role in
regulating this periodic event. Generally, these results deepen our understanding of the
role of TEs in crustacean genome evolution and hint at their possible involvement in
regulating biological processes within these species.

Keywords: Transposable Elements; Genome Evolution; TE Activity
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The effects of different aquaculture densities on the growth
performance and intestinal health of triploid rainbow trout
seedlings in high-altitude environments
Zhang Yaoqiong !, Wu Mengyu !, Wang Zhuangzhuang >** Wang Wanliang 2>,

Zhou Jianshe 234"

(1. Guangdong Ocean University, Zhanjiang Guangdong 524000; 2. Tibet Academy of
Agricultural and Animal Husbandry Sciences, Institute of Fishery Sciences, Lhasa Tibet 850032;
3. Key Laboratory of Fishery and Germplasm Resources Utilization of Xizang Autonomous
Region, Lhasa Tibet 850032; 4. Xizang Indigenous Fish Breeding and Utilization Technology
Engineering Research Center, Lhasa Tibet 850032)

Abstract: To investigate the optimal breeding density for triploid rainbow trout
seedlings in high-altitude environments, this study set three different stocking densities
(Low-Density group (LD) 100 fish/barrel, Medium Density group (MD) 200 fish/barrel,
High-Density group (HD) 300 fish/barrel) and conducted a 60-day -cultivation
experiment. The results showed that the final body weight (Wt) and specific growth
rate (SGR) of the LD group were significantly higher than those of the HD group
(P<0.05). The survival rate of the LD group was significantly higher than that of the
HD group (P<0.05). There are certain differences in the Alpha diversity of water bodies
and gut microbiota among different aquaculture densities. The PCA results show
significant differences (P < 0.05) in water and gut microbiomes between different
aquaculture densities. The dominant phyla in both aquatic and intestinal microbiomes
are Proteobacteria, Firmicutes, and Bacteroidetes. The proportion of Pseudomonas
genera in HD and MD is significantly higher than that in LD. The co-occurrence
network analysis showed that the co-occurrence network showed a higher average
degree in LD and MD at three different aquaculture densities, indicating that the
intestinal and aquatic microbiota environments in LD and MD were more stable. In
conclusion, a low-density aquaculture is more suitable in plateau environments. This
result provides a reference for ecological, efficient, and healthy aquaculture of triploid
rainbow trout in plateau environments.

Key words: Stocking density; Oncorhynchus mykiss; growth indicators; water body;
intestinal microbiota; co-occurrence network
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K| (Larimichthys crocea) E¥54AMAY% E B
{5347

JEiRAE L, B 2, BAEEAE 2, IRER, BRARAK T
1. WL R K= 0, Witk 3160005
2. WMWK WL, Wil Akl 316000

WE: K, RETYIEEAEaRaE, JaEa e, 2RERK
FRFEY BB R RS TR AR R S BT R T I DGR IR Y, AMNAE PP e £
RFBEZAEM, R THAE S SRR AL O WA« A 7L I 8RO T
RIS SR, VEANIR S E T R ERE TR AR 13 RARaIM,
4 BKEEYIM (As, Apr, Adiff f1B), 5 28k H840i0 (L/Z, P, D, M 1 SS),
3KKE T4 (ST1, ST2 A1 ST3) MAKE 1. KH 4 Bt 5%, B ET N
6 M (I-VD, FHGuit T & RAEREMM G, 7R Tk 7 K28 1R AR
FIFH— 445 2 iR (VASA. PCNA. DMC1. NANOS2 Al GSDF), KT —
Pl T B E R AR R, BB ROR B ARG, X 20 AN [F) 2820 (14 T
Y. JoH I AT TR As A Apr K R 400 AT BE A AT fA B A AR T4
i (SSCs), EAFFEERBEHBL, XIS FE A M AT A [F TS R IE AR
SR RIER, R AR S AT AR A DS F o AN SN R AR TR
B 0 SRR R AR 1T DA, I K B R B DA R I T A B A R A
SCHLRIEC TR AE B AR SR AL | B B ER LA T A, .

REE: P, KA, METAME, AHAEEE, Rtk
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MEERAEBRFEXARN QTL BALEIZEEES
i

AAE Y, K, BT
1 WL R 7 [ 50 Bt TR P TR BRI T b, WAL, 316022;
2 WL A RLE B K AE AT T, WYL, 310021

WE: Tk, K7 IR AR, H AR TR B TR 51 RS 10 A 13 S0 = /N B
TR R EERH L o G, AT S /N B R I SO UM A SR R 1
PR P e BT RIS /NS P (g R R 48 QL S . AR 50 FI FH /N i 1 100K SNP
ST F1 AFMEE R MR /328, $288 SNP A7 21, M5 T /NG fh i 25 B 3t
SN, EESKE 1395.72cM, TH[EIFG 0.08cM, i T 24 ANEHTHE.
DU Jo A7 s I T O PO £ 8, 85t QTL & A 267 F LG9 Al LG21 AN E
BURE LI 13 DNPURARSKRE QTL, ERFFER 169 4>, WL Thae s 4 7 Hr ik 2|
11 ANHURAECARIERR . R qPCR e bk Ji R 7E AR T PP i 1 e 5 0k
WG, KIN tat. pten. asah2. chmpla. argl. chmp2a. chmp6 ¥ map2k6 3353
FRRIE . RIUE 2 R RIEN arg] A map2k6 BEATIER TElE, FEHIRFE 2> H7 AN
TR A T AR PR 1 S5 AN AT ] S5 mRNA RIARFE AT . W15 B2 i ds

BoR, argl 2K CDS 751 1032bp, 4ifid 343 NEIEER, 4> F &N 37.09kDa;
map2k6 FEK CDS [P 1005bp, 4ifid 334 NRIERR, 77T &N 35.10kDa.
qPCR SR EIR, argl fEHIEH LA 72h Rk T fm, ME IR, HIPREES
TR, BRAFH AT argl FEAAE 48h Kk Bk, MG FREETXHRATLE
E 2RIV map2k6 FERE AL F 72h RIEE &AL, M5 EA, (E8F
KT, AT map2ke FERI LR ZEZER. ULEEREY, argl
map2k6 FE DK e 535 0 AR T AR S IR BRT PRV, AE T A IE 1 s o R R A
WYEH, /NGRS LR BE T BB

SR D ATUERILE, AEEBUE PIEASUR: QTL R
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Circtefb XA GEFEETFETA A% T I RIEEN IR

X EW, ptEZE, T, (g
R SE K AR, IR B 266003

E: IR RNA C(circular RNA)D 72 —KHA WML T DhRERIAESTY RNA, 2
LRI Z Rl driE sl . ALK circRNA 1E8 miRNA 5> Fifg4h, w4t
5 miRNA 454, MImiAEE UK E . 2R circRNA 727 85 LUK & i
R e R AIL AR AN B o AR A3 2 BT AN R B B B ) B B LU s A s, 3k
IR IE 1S 2 — AN EZEH circRNA-circtetb. o AE 90 HESH 24 HE WU B FRIA
FAAERE N ZE S . AT BT IR S RS €, RN 557 SEAL i, Al
circtefb 75 7 W7 HLAH i ek 20 LR 78 Hook 75 6 LR i ) 3G 8 M TR R . 4
REW] circtefb {E 1 A BENIANM T 1. AR circtefb 72 17181 5 miRNA 454
ATV 5 28 S LA ) A A AT 1S B0 ciretefb 45 45 H) miRNA, novel-miR-
598 WL XD G R B T R R SE AR AR Rk circtefb 2 J5 novel-miR-598 1314
DA 35 78 2 B LR A L 3Rk 2 LA AR A AR K e R K R o Circtefb 1Y
RN tefb, FATTHIB A R IFL K7 KIf15 AT LAIE A 3% tefb (%%, H
DNA HEALI Z A B NS tefb IWFRIX B AAET, A2
O T tefb FeGe 2 F SELANMIH,  ABIAT DAk o 67 L4010 A4 4 o
X2 B R I A BT K B SR EE B AR SRR, I OB 1 A B2 st
B MR 115 B
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R IRE IR B T B AU EBEN. RERE
EE R EHRIRNT

FEL, B2 Fwrn
1. WIVLHERE R 2B, #4110 316000,
2. FREDKFERFENT R BEERTTL K =W R AT AV A 33T BT 7K = B 5 A 5 9% 5 2 s
=

74 T 510380

WE: MW ERMES, SAFEEMBE. 5%, EPA f1 DHA, fEfEAN
TRRVE 7R 07 T A B HT 5 o SCEE 5 7R U5 e A s SR K B PR ) 21 25 B 0 %))
WRAERMERE . RS AEBAAL . SN R IE BV S . BB T DM R
He, ol C CRPRIERERL, XTI Bl (5 3 RKILME— IR EE AR BT,
B 2d JERETAR+1d 50% B BEIRE IR . B2 (AP R F M — K pa AR R, B
1d FA AR+ 1d 50% RS BRI A M) . B3 (B RIEME 50%mg tmill ). 451 3%
0, 1AM 10 RS, SXTRRAIAHLE, B2 Al Bl st E R AR e A KR R E RS
(p<<0.05), H E2 HMEHR R E . DIWEIAETIR > #r &KL EPA fl DHA &5
BRI AR R 2 B2 IR ARG, M SRR AT W E KR . TENLA S HR5E I EF
HR MR B2 HARE RS ERm. MAh, SRR B 5w T AR
TR B ARITBEE (p<<0.05), W4T AA A AN G2 AH O BERE I il 2 5 . RE K]
R 285 SRR ST, A R AR S 2E B T Sl B AN G SR AR DG IE R Rk KT It
G, PR T AR BN A R AR T AT BT I B R RS, B AR AR 2 vibrio
FEEZEFEIC (p<0.05), E2 Al EI] (bacteoiduta) FJERFEHI (p<
0.05), KGEE ./~ 45% M pa t AR F2 Tt 7 40 B B8 AR Tht . 25 Lnid, 3
R — IR IR Y (E2) A B T 1R L2 B AR Kt e TH AL 0%
gt f BRI FIE A0 i 3 TR A4 A

CREE]: PR BRI, ZLESECHR, ARKVERE: WiEEEE: FRITRE FE;
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E-T A MR AR I 45 D 80 7 (IR BB T ROE REANLH

SfoE !, B, ke, Eilmae ' kR HfRR L, wEs!, £l
SIR
L. J7IRIBEER K= 2EBE, | /R EET 524088;

B, N IR S8k (Eleutheronema tetradactylum) FHG M B N AT,
A SEE R VUi S AEARIR (18°C) 264 FHaFR, LB A IELH e e J= 56 7
14 REVEAMNECRS AL IE DL, FFAH LC-MS FEFE AR FHoR
BEAT IR Z2 AR e, e 5 22 AR AR SR Y SR B AR T s Ak . 5 2R B
s IR E N BEAYBLEE (SOD). A ERE (CAT) At H kit &1k
Yol (GPx) RUIEMEI 2 BSc ETHE MRS, N (MDA) F&EfE 7 KM
14 RBWZETrE, BN A RFE R R S WAL A 2240, 3R IR P 3 0
VU45 it i) 1A . EARIRIE TS, 7d %€ 87 FhE AR, T
BT ARSI RHAAAR . A B H PRGN FRESE 6 S5 ARSHEE: 14d 4
S 116 ME AU Y, 2 E LT H I ERACHA G D7 AL AR SSE 6 2%
TR, R, PEFARE FESAREI AT E L R DU i 5 i S AR IR e A
RAEHE EEAE o AT FU 45 IOy 12 00 8 NI B 38 ) A= BRI T AL A SR 4 1 LA

HE: PR TEE TR RULSIRG (R
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A comparative transcriptome analysis reveals the effects of
letrozole and 17a-methyltestosterone on the expression of
reproductive-related genes in golden pompano (7rachinotus
ovatus)

Zhou Qi', Chen Huapu'*

1 Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Zhanjiang 524088

Abstract: Aromatase inhibitor letrozole (LZ) and 170-methyltestosterone (MT) are
commonly used for sex control breeding to induce female-to-male sex reversal in
aquaculture. However, studies on the molecular regulatory mechanisms of LZ and MT
are still limited. Here, we performed a comparative transcriptome analysis of
hypothalamus, liver and gonad after 30 days of LZ and MT treatment in golden
pompano (Trachinotus ovatus) with significant sexual size dimorphism. Transcriptome
data showed that LZ treatment can promote the first meiotic division but inhibit the
second meiotic division of the oocyte, and MT treatment promotes polyamine synthesis
to induce oocyte apoptosis, both of which affect the trajectory of ovarian differentiation.
However, LZ and MT have converse effects in sex hormone synthesis, LZ can inhibit
estrogen metabolism but promote cholesterol synthesis by regulate sgle, cyp3a40,
ugtlal, ugt2al, and ugt2cl, while MT promotes estrogen metabolism but inhibit the
conversion of cholesterol to pregnenolone by regulate cypl9al, cypla, and hsdl17b7.
This study provides a fundamental insight into the sex control breeding in golden

pompano.

Key words: Trachinotus ovatus; transcriptome; letrozole; 17a-methyltestosterone
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ETREFISVNAEWE=HEEZNEE SMIEFRNE

R 12, Bk 12, BRarEg Y, AL VY
LI RAEN RZFIN AR BE R S MR HT SR ES L=, (HREZR 271017;
2. WAL R 2 AN AR AT B AR TR BT IR RO F S s =, IR 271017;
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ZARG SR W H /PRI ) RGB B SIRE (D); SRJE KA
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SEAL SR B BN R, AN H RTMPose JS8# sk B AU 12 M)
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4 R (AUC) 4 0.138, H—4b¥J7iR%E (NME) N 0.08, S siZRAdfE
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ATFESEZEELIBRE (Cyprinus carpio var. koi) B
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%R E f, BATEH SRR RS C T 7 REL LD, B3k (TTF) 5
M EE R (GIL) M TR, S5 RER GIL %A K H FSk i 1) 4 -
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SERTIIAT W, WS IR 25 2 32 BN ANIEVE BRI s2 e, (H AR AL i A
FEATEW . Bk, JATRGHHTFT 1 IAFERR N A FFIER E2 (0. 200, 400 F1
600 mg/kg) X ERMEGHMEIEALIISEMT . 45 R IR, 200, 400 A1 600 mg/kg ) Ex Ak
PR P RIS IR SOME 12 A =, R DR K EEA 3 0 40% - 87 %A
100%. X 600 mg/kg E AbERZ Oyl 8 i1 Jp it AT H 20 B s, Z R BIRTE
AL 60 - 150 KA, Dyl fr P i 3 5 ph O J5 200 e A B9 6 O A i O BR A B ZEL 1,
FESFAL G 180 RINy, Dy s PRI A H B 1 BN 2 A A= LT O RE 40

bifE, FATEEE T B, T Mlumina 7P & 58 5K T R
T A LRI 7, FEIRE T DU X-Ye iR e Anic . Dy a] & I H Al
TR 8 e TS, FRATE I R ACRE AT 1 IS I A AE KR Gt . 45 R R,
R I R E R R ) 5 EE N 26.83%, FHAIR T 33.33% U3 RE, I Hs kA K
AR B EM T IERW M (P<0.0001). £ X-Jetaih i Fhricimikd, 138
27 456 80 X-Ge iR R 7 4> FhRid (Ma-XB1.Ma-XB2.Ma-XC1.Ma-XC2).
Ma-XB1.Ma-XB2.Ma-XC1 Hl Ma-XC2, fth Al 175 M Rk £ - 43 53 iT 7 16 H 935bp.
1105bp. 850bp 1 1146bp ] X-GL ARy e 2k tr, 11 78 B A f v 38 R 438 A
W2k . PCR F=#H) Sanger Wl 7745 BB 7R,  EMEMEFUEEN: T3 38 3 7 571
X X-Be R e v BOR IAR— 8, TR T R IR 5 A
51 58 A —F.
Bl UMESR, MEWE, MEMELL, bRl

Key words: mandarin fish, estrogen, feminization, molecular marker
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KESHERXERE ATG1 NFEH S ZK B THH
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FE: HWR(autophagy)) ZAAAE T HAZLMI Y, LENUAAR AR B R N 380 55 e
HORYE T EEAER . NIRFL A WEAH KR (autophagy-related gene) ATG1 7E K3
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WL (MDD BZfik (SKD 10 MAFRIHR IR IEKF . G R ER, Kigh H AKX
F K ATG1 ) CDS K58 2715 bp, it 904 NEIEIR, %5 R g i 1) & AR X
438N 99.43kDa, TS 5 (p) A 8.47. K ATG1 55 040 i 52 A7 55w
AR RAIMZEE E (E IR SR, JTofE SR Ra ) AR IAEEA A
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SURMT ATG1 564K Riili. qPCR 5 R WoR, ATG1 JERE R A 10 AR
FISHAFERERRE . EERE T, KEf ATGl HH R E AN HR
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Sequence analysis of autophagy-related gene ATG1 and
tissue expression analysis under low temperature stress in
Larimichthys crocea

WANG Lin"» ZHAO TingTing!*
1. Fisheries College, Zhejiang Ocean University, Zhoushan 316000
2.

Abstract: Autophagy is ubiquitously present in eukaryotic cells and plays a crucial role in the
growth and development of organisms as well as in responding to adverse environmental stress. To
explore the response mechanism of the ATG1 in Larimichthys crocea under low-temperature stress,
this experiment retrieved the gene sequence of ATG1 in Larimichthys crocea from the NCBI
database and analyzed its biological characteristics. The expression levels of ATGI in ten distinct
tissues (B: brain, G: gills, HK: head kidney, K: kidney, H: heart, SP: spleen, L: liver, I: intestine, M:
muscle, SK: skin) were determined by real-time quantitative PCR at various temperatures (18°C,
16°C, 14°C, 12°C, 10°C, 8°C).The results showed that the CDS length of the autophagy related gene
ATGI was 2715 bp, encoding 904 amino acids, the relative molecular weight of the protein encoded
by this gene was 99.43 kDa, and the predicted isoelectric point (pl) was 8.47. Subcellular
localization of ATG1 protein in Larimichthys crocea shows that it may be nuclear protein. Signal
peptide prediction showed no signal peptide and transmembrane structure. There are 10 potential
interacting proteins: BECN1, ATG13, repto, mtor, mlst18, ATG101, st18, ATG14, ATG2a and
ATG2B. Protein sequence homology comparison showed that ATG1 protein of Larimichthys crocea
was highly consistent and conserved in evolution. Phylogenetic tree analysis showed that autophagy
related gene ATG1 of Larimichthys crocea was closely related to striped bass. qPCR results showed
that ATG1 gene was expressed in 10 tissues of Larimichthys crocea to varying degrees. At normal
temperature, ATG1 gene expression of Larimichthys crocea was the highest in muscle tissue,
followed by spleen. Under low temperature stress, the expression of ATG1 gene in muscle, spleen,
brain and liver of Larimichthys crocea increased first, then decreased and then increased with the
decrease of temperature. However, the expression of ATG1 gene in kidney, cephalic kidney, gill and
heart tissues showed a down-regulated pattern with the decrease of temperature. The study indicates
that the ATG1 gene plays a crucial role in the response of the Larimichthys crocea to low-
temperature stress, and this experiment will provide a theoretical reference for the molecular

regulatory mechanism of the ATG1 gene in the autophagy process.

Keywords: Larimichthys crocea; ATG1; sequence analysis; Low temperature response
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Comparative analysis of the intestinal flora of Siniperca
chuatsi at different growth stages under three feeding
practices

Yunyun Yan'?#, Fubao Wang**, Xiao Chen'”, Junjian Dong!, Fengying Gao', Hetong Zhang', Xing
Ye!, Chengbin Wu?*, Chengfei Sun'”

1. Key Laboratory of Tropical and Subtropical Fishery Resources Application and Cultivation,
Ministry of Agriculture and Rural Affairs, Pearl River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Guangzhou, Guangdong 510380, China
2. Ocean College, Hebei Agricultural University, Qinhuangdao 066000, China
3. Guangdong Special Aquatic Functional Feed Engineering Technology Research Center, Foshan
Nanhai Jieda Feed Company, Ltd., Foshan Guangdong 528211, China

Abstract: The intestinal flora plays a key role in digestion and nutrient absorption, and its
composition in fish can vary depending on feeding practices and growth stages. Siniperca chuatsi
feeds on live bait throughout its life, and preliminary developments have been made for compound
feed as an alternative to live bait in aquaculture. We investigated changes in the intestinal flora of S.
chuatsiunder three different feeding practices (live bait, compound feed, and mixed diet) at different
growth stages by /6S rRNA sequencing. A total of 4,220,390 valid sequences were obtained,
clustered into 9,104 ASVs. The intestinal flora of S. chuatsi was dominated by Pseudomonadota,
Firmicutes, and Bacteroidota. With growth, the a-diversity of the intestinal flora in the live bait
group and mixed diet group significantly decreased (p < 0.05), while the a-diversity in the
compound feed group did not change significantly (p > 0.05). There were no significant differences
in o-diversity among the feeding practices at either one month or two months of age (p > 0.05). At
three months of age, the a-diversity was significantly higher in the compound feed group compared
to the mixed diet group or live bait group (p < 0.05). Functional prediction revealed that the
carbohydrate metabolism pathway was most enriched in the compound feed group, while the amino
acid metabolism pathway was most enriched in the live bait group. In the mixed diet group, both
the amino acid metabolism and carbohydrate metabolism pathways were similarly enriched. A
relatively high number of marker genera were observed in the compound feed group, of which
Stenotrophomonas and Cetobacterium are potentially valuable in the application of feed additives
for S. chuatsi. This study provides insights into the adaptation mechanisms of intestinal flora to
compound feed, supporting diet domestication and the optimization of compound feed formulation
for S. chuatsi.

Keywords: compound feed; live bait; intestinal flora; /6S rRNA sequencing; Siniperca chuatsi
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Nuclear Progestin Receptor is Essential for Female Fertility
by Mediating Hif Signaling Pathway Nile tilapia
(Ctenopharyngodon idellus)

XU Jian'*, WU Zhuolin!, ZHOU Linyan!
(1.Fisheries Engineering Institute, Chinese Academy of Fishery Sciences, Beijing, China)

Abstract: Accumulating evidences suggested that the progestin, via nuclear receptor,
plays a major role in fish ovulation. However, the underlying mechanisms of Pgr
downstream signaling pathway involved in fish ovulation remain to be elucidated. In
this study, the functions of Pgr in ovulation were investigated by using a pgr-null mutant
line in Nile tilapia (Oreochromis niloticus). Interestingly, abundant Pgr expression was
detected in the follicular cells of ovary, and in vitro hCG incubation significantly induced
Pgr expression in preovulatory follicles. Deficiency of Pgr resulted in ovarian
hypertrophy and failure of ovulation with the decrease of ptgs/ and ptger4a in the
ovaries of adult female. Furthermore, abnormal decline of /4 beta subunit gene
expression in the pituitary, enhancement of serum DHP, testosterone and E2 level were
found during spawning cycle in pgr”~ XX fish than pgr*’* fish. Interestingly, deficiency
of Pgr led to a significant decrease of Amh expression under hCG treatment. Chip-qPCR
results demonstrated the binding of Pgr to the promoter region of AMH. Finally, hCG
treatments induced the significant up-regulation of Hif-Vegf, hba and hbcb genes
expression in preovulatory follicles of ovaries of wild type female fish, indicating that
hypoxia condition in the follicles might be indispensable for oocyte maturation and
ovulation in fish. However, repression of LH-induced Hif-Vegf, hba and hbcb activation
was observed in the ovary culture with hCG of pgr”~ fish, indicating that Pgr might be
the critical mediator of LH-induced Hif-Vegf, hba and hbcb up-regulation to maintain
hypoxia condition during ovulation. Taken together, our data demonstrated that Pgr
deficiency led to anovulation which might result from the failure of hypoxia
environment and decrease of AMH expression. Therefore, we hypothesized that Pgr is
indispensable for fish ovulation by maintaining the hypoxia environment in pre-
ovulatory follicular cells by stimulating Hif-vegf signaling pathway and AMH
expression for folliculogenesis during spawning cycle.

Key words: Pgr; gene mutation; anovulation; Hypoxia
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Multi-omics reveals Leiocassis longirostris testis
developmental dynamics
Feng Qin ', Gaohu Jun ', Fan Liu !, Hui Luo ', Hua Ye '-*
1. Key Laboratory of Freshwater Fish Reproduction and Development (Ministry of Education),
Key Laboratory of Aquatic Science of Chongqing, College of Fisheries, Southwest University,
Chongqing 402460, China;

Abstract: The Chinese longsnout catfish (Leiocassis longirostris) is an important
commercial freshwater fish in China. A comprehensive understanding of the
mechanisms underlying testis development and spermatozoan ejaculation in this
species can facilitate enhancements and refinements in artificial insemination
techniques, ultimately leading to elevated fertilization and hatch rates. These outcomes
are indispensable for fostering the growth of the fishery industry and satisfying market
demands. However, current research on its testis development is limited to the
morphological level. To enhance our understanding of the molecular regulatory
mechanisms underlying the testis development of L. longirostris, we performed the
integrated transcriptome and proteomics sequencing of the five stages of L. longirostris
testes (Stage I to Stage V). Transcriptome analysis revealed that DEGs were involved
in the TGF-beta signing pathway, MAPK signaling pathway, Wnt signaling pathway,
ECM-receptor interaction, PI3K/Akt, etc. The specific roles of these DEGs in key
biological processes such as germ cell proliferation, differentiation, meiosis, and
spermatogenesis were also elucidated by GO functional enrichment analysis.
Meanwhile, proteomics independently unveiled the dynamic alterations of DEPs within
signaling pathways, encompassing the TGF-beta signaling pathway, the cell cycle,
ubiquitin-mediated proteolysis, ECM-receptor interaction, and others.The GO
enrichment analysis of DEPs supported that in DEGs. The combined analysis
conducted in this study led to the identification of various potential regulatory factor.
Notably, these include pcna, rps27a, cdc45, gins2, cdkl, and members belonging to the
sox gene family. It also revealed genes specifically highly expressed in the testis at
different developmental stages, such as wnt7a, pax6, and kisslr. Our results could
provide the basis for the investigation of the testicular development in L. longirostris
and pivotal clues for elucidating the molecular mechanisms that govern the
development of reproductive systems in fishes.

Keywords: Leiocassis longirostris, Testicular development, Transcriptome, Proteome
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AMPD1 Regulates IMP Synthesis in Muscle of Hybrid
Bream and its SNPs Associated with IMP Content

Xu Zhehua'?, Xiao Qingqing'?, Liu Zhen"", Mao Zhuangwen'

1 Fish Healthy Breeding Sub-center of State Key Laboratory of Freshwater Fish Developmental
Biology, Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals,
Department of Biological and Chemical Engineering, Changsha University, Changsha, 410022,
Hunan
2. State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Science,
Hunan Normal University, Changsha 410081, PR China

Abstract: Inosine monophosphate acid (IMP) is an important umami substance in fish
muscle. In the salvage synthesis pathway of IMP, AMPD1 plays a key role for synthesis
of IMP. To further investigate the relationship between single nucleotide
polymorphisms (SNPs) in the AMPDI gene and IMP content in bream species, we
obtained the full open reading frame (ORF) of 2160 bp for the AMPD1 gene in hybrid
bream (BBTB), encoding 719 amino acids. Homology analysis revealed that BBTB
shares the highest homology of up to 99.9% with Megalobrama amblycephala (BSB).
Phylogenetic tree analysis suggests that BBTB can be grouped with Megalobrama
amblycephala, Culter alburnus, and Ctenopharyngodon idellus. Subsequent cellular
experiments involved knockdown of AMPD1 expression, which led to the suppression
of IMP formation in BBTB muscle cells. To compensate for the reduced IMP synthesis
due to AMPDI inhibition, the body may have activated the de novo IMP synthesis
pathway to replenish IMP production. Sanger sequencing was employed for the
identification and genotyping of single nucleotide polymorphisms (SNPs), uncovering
four SNPs located in the 8th exon (g.9801 T>G), 16th exon (16920 T>C), and 3°’UTR
(g.16947 T>C, g.16984 G>T) of the gene from 100 bream individuals (50 BBTB and
50 BSB). Genetic polymorphism and correlation analysis demonstrated that all four
SNPs are significantly associated with IMP content, with individuals of the
homozygous genotype exhibiting significantly higher IMP content than those of the
heterozygous genotype (P<0.05). Moreover, the proportion of homozygous genotypes
in BBTB was significantly greater than in BSB (P<0.05). Additionally, three SNP loci
(9.16920 T>C. g.16947 T>C and ¢.16984 G>T) showed strong pairwise linkage
disequilibrium, and the homozygous haplotype TTG generated by these three SNPs had
significantly higher IMP content than the heterozygous haplotype CCT. The findings
indicate that the AMPDI gene positively regulates IMP synthesis in the muscle of
BBTB and that there are SNPs associated with IMP content, suggesting its potential as
a candidate gene for selecting and breeding bream with high IMP content.

Keywords: fish; muscle; inosine monophosphate acid; AMPD1; SNPs
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KW Anip WK E TEKREEH . MfE, i e AR R A 2 28 7
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ZIAMFAEFHER R G, SiaROOCRBEH S RGAM ChiIP-seq TR — D
WIWNT Ubx 5 Antp WIHIER R, SRR Ubx k15 Anp BRZE, FHXT
H O« AR R T 0E B IEINOR B W IR, )
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PFhiFRl ST OEXER (Phascolosoma esculenta)
v EFARRKE MR

XUMHE L, 5k 2, HiREY
L T RIFERF K220, ) R, 524088
2. TRIERERBMARAT, J7&HRIM, 511400

FE: [ BB YA 5T B R A R AR AT 1 338 5 L (Phascolosoma esculenta)
ARVERE R R TR AN G B B 2H i A R AR B AR A SRR 2, DAL L%
FETRIEL Ty o L7 sE36 B8 T U4 (CG. EGl. EG2. EG3), 4 Hlf#
AR CRBEGEE, B OS5 TG IMak 68K, 43 Hl1H
MR 60 Ko JEI R E AR (WGRD . FFEEKE (SGR). REEM & B AT &
B PR R 2 AN AR IR 2 A AR R S S R K T DA B TR M Tl T
(ACP) FIHSVEBEIREE (AKP) JHVESEFEAR, PPATARLT A dA KA. (45
RY4ERER, EG2 4 GIFAED B WGR F1 SGR &% i T HA =41 (P<0.05),
T B AR R R R R %E%ﬁﬂﬁﬁﬁm¥ﬁflﬂ@4%,%
KAV A HIE 29% /24 . AR E &= 51, CG 41 EGl AT

EG2 1 EG3 2H; ThaHi& f%@ﬁﬁﬂTi BN AN R R & = i e ) A2
CG 4, ZAMMAGHIER S EREmi 2 EG3 4. CGC AN S EREES T Hih
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POFER A OB E R (Phascolosoma esculenta) FHEH
EKEAEBRm

Mt sk 2, gk, wRs "
L T RIFERF K220, ) R, 524088
2. TRIERERBMARAT, J7&HRIM, 511400

WE. vJHEEE B (Phascolosoma esculenta), 8 Je T, &—F& U N{E, 4
AYMEAR = B ALK FR IR . R FdE B R g A AR R, Phik g
BE PR R DU AR R R BERS 26 (CG) B85, FIEK 11 IRAH (EGD). FHE
Kl (EG2) g ol (EG3) SRAUAMERT M ¥ 58 2 Ut . &5 1R, 17195 60d J5,

CG ZHE HUFE K T AR 4L(P < 0.05), Fh EG2 41HE dUA7 il R i i
EG2 3 B AR 8 A KR 35 i T HAR &P < 0.05). ARBI A Hr R B,
A 7 FRBIAEAE B2 2 52(POS: 6,NEG: 1), JBERHTERM, 15 2ACHHEEK
J B EAFRAREI(POS: 2;NEG: 13), SIEAMRCH . WA H . Sibik
Mt NERERARH . BRI, FrEMRIGIR (TCA PE¥F). NERRRACH . JHAL2h A0
I e AU 45 o X Ee oM R BH, P 22 S PR 1 24 TR 76 I D7 R AN S 2k R
fAREHERS F, Ao BRAARER I & B2 R R, RN & RS R,
I HAEIRTE BG2 I A Re I B o . AHIT 5 45 B T A0 5 ) DY
TpEE0S AT AR AR A e AR RERE IR AR
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Hormonal regulation and environmental influences on
ovarian development in crustaceans
Tariq Dildar!, Hongyu Ma! *

1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University,
Shantou 515063, China

Abstract: The field of crustacean aquaculture is rapidly expanding globally, requiring
a comprehensive understanding of their reproductive biology. This study delves into
the complex environmental and physiological factors that regulate crustacean
reproduction, with a particular emphasis on ovarian development. It highlights the
crucial role of hormones and their intricate interactions, which allow crustaceans to
adapt to diverse environmental conditions. Key environmental factors such as
temperature, salinity, and photoperiod play crucial roles in reproductive success.
Temperature is identified as the primary driver of gonadal maturation and oocyte
development, while salinity significantly influences physiological processes like
molting, oogenesis, and embryogenesis. Photoperiod, although less influential than
temperature, impacts hormone regulation and vitellogenin synthesis. The
hepatopancreas plays a vital role in storing and mobilizing energy reserves glycogen,
lipids, and proteins which are essential for supporting vitellogenesis and oocyte
maturation. Carotenoids, obtained through the diet, contribute to ovarian pigmentation,
and protect developing oocytes through antioxidant activity. This comprehensive
overview highlights the complex interplay of environmental conditions and internal
energy reserves, emphasizing the importance of optimizing these factors for successful
reproduction in crustaceans, both in natural environments and aquaculture.

Keywords: Embryogenesis; Ovarian maturation; Hepatopancreas; Vitellogenesis;
Yolk proteins
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OXCT1 EE & X TP R T REFAR

e, B BRRARS
L B KK 5 A dr B

2. KPR T IR RIS R ORI RSk e

WE: IR A3-TAERGHNE A #7218 (3-oxoacid CoA-transferase 1, OXCTI)
ENLTRAARET, REENIRERIZ 5 AR OB A FiN —RRIEH
FEAE R TR o I X SR YT il R AN FE VAT ) GWAS 23 M1 R B OXCT1 155 /MR
HHAELE SNP 848, AHH 3T S S 2R 7 fili 3-R PR Ak A #5721 1 (3-oxoacid CoA-
transferase 1,0XCT1) F:RZmht X FEATH 34 UL &L B IL % & 7 51 LU 347 70 #r
Xof L2 Z05 A AR 8 T RIS TE AT T /081 FIFH CRISPR/Cas9 2[Rl i
BRI OXCTI FEN BB L pi A, W7 7 HAERIE FRIRAE. Rk
pTOL2-OXCT1-actin-EGFP #:4%, FIH BRGESN ARG Tk RiE OXCTI HF;
FNPE S, 5K OXCTI TERESUR 78T A L 3 vl R 2, ARG
B2 HMNRIEREREBENA . OXCTI FlGHE S F2 AR5 3008, iR 5 A
T E AT OXCTI 6 T BARMRIBATIE R AR, SRR 2R R4 72
FEw, PTORERE RN, [ENHEE RT-PCR 2347 6 57 & pe 3k R K R T A 5 L K]
IR RAEAS BT NI R I: 5 28°CH L, 18°CIRIE ™ WT Fl OXCTIY"
B RS SR B PRI AR R BRI, H OXCTI Bt ) B EKT
WT 41, RIE N RIE OXCTI I N BE L 4735 R 0, 8eCAR It J5 it % iE
BE L fa AT IR LS AR B AR AR, TR BB T AR S fa, 178
ISR : 5 28°CHHLL, 18°C R id KX OXCTI it S LB E ML . WFFE
W, OXCTI F:RE4E Rt o IR I BT i M E BN, 1% N Ja G4 70 f 2K
FENLHI TR S5 .

HEE. 125, OXCTI; RiRM A2, R, dFiA
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ETHRAFMRBAFHRT R H IS8R 75 61RF iE
RE R ARAE A BB
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Y, ISR A S R R B AT IOCE B, SREY: e FHE
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BERD T IR A AL AT 2 0 W B B e~ e 1 e 8 v i vk
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PR I e P BB IR 1E T 5 H il Ba 15 5l | 2R [ IR & S 5 il S )
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Structure and function of vasa gene in gonad gametogenesis
of Pacific abalone
LUO qi'?, KE caihuan'?**, GAO xiaolong'?"*
1. State Key Laboratory of Mariculture Breeding, Xiamen University, Xiamen, 361000

2. State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen, 361000

Abstract: Pacific abalone (Haliotis discus hannai) is a marine gastropod mollusc with
significant economic importance in both global fisheries. However, studies exploring
the gonad development of Haliotis discus hannai are limited. This study aimed to
explore whether the vasa gene acted as a molecular marker for germ cells. Initially, the
gene was successfully cloned. Then, a recombinant expression vector was constructed
based on the Vasa protein. Subsequently, a polyclonal antibody was prepared using the
purified recombinant protein. The enzyme-linked immunosorbent assay (ELISA)
confirmed the titer of the antibody to be >512 K. The immunohistochemical analysis
revealed that Vasa was widely expressed in germ cells. The specific expression of Vasa
in the hermaphroditic gonads of abalone was assessed using western blotting to
investigate the effects of different photoperiods (12L:12D, 24L:0D, 18L:6D, and
6L:18D) on the gonad development of abalone (P < 0.05), with higher expression levels
observed in the ovarian proliferative and spermary maturing stages compared with other
developmental stages (P < 0.05). Additionally, Vasa exhibited the highest expression in
the gonad under a photoperiod of 18L:6D (P < 0.05). The findings might provide
theoretical references for analyzing the differentiation pattern of abalone germ cells and

the genetic improvement and conservation of germplasm resources.

Keywords: Gonad development; Pacific abalone; photoperiods; polyclonal antibodys;

Vasa

RHMTE: BEXEARFES (32273105, 32172961) ; BEL MV AIF 5= VT E
(32273105) ; EXRE &# £t % (2018YFD0901401) ; ALK = #% A1k % (CARS-
49) .

*EIRMEH, MAM, BIIAFHERZR, TENEAFEMBARGRET M,

*EIRMEHE, BE L, BIIAFHERARR, TENEATEGEARAGRETM.

E-mail: chke@xmu.edu.cn

168


mailto:chke@xmu.edu.cn

2024 KFAMBREZEFTHFEREL

Hemocyanin-dependent redox modulation shapes shrimp
immune defense and Vibrio dynamics
CHENG Jiawei"* ZHANG Yueling!", ZHENG Zhihong"*
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Institute of Marine Sciences,

Shantou University, Shantou 515063, China

Abstract: Redox reactions are essential for various biological processes, hence,
maintaining redox homeostasis is critical for cellular health and host-microbe
interactions, particularly in marine invertebrates, where these processes remain poorly
understood. This study investigates the role of the respiratory protein hemocyanin in
regulating redox-related genes, reactive oxygen species (ROS) levels in shrimp
hemocytes, and its influence on immune function and hemolymph Vibrio abundance.
Our results show that hemocyanin is crucial in the regulation of the redox system, as
hemocyanin knockdown disrupts the expression of antioxidant (LvPOD and LvGPX)
and pro-oxidant (LvXOX) genes, leading to elevated ROS levels in hemocytes.
Additionally, we found that hemocyanin controls redox homeostasis in hemocytes
through the p38-MAPK-c-Jun signaling pathway. Moreover, ROS levels regulated by
hemocyanin via the MAPK pathway impacted on hemolymph Vibrio abundance. These
findings highlight a crucial role of hemocyanin as an antioxidant that modulates redox
balance in shrimp hemocytes, with significant implications for immune defense and
microbial homeostasis, offering new insights into antioxidative mechanisms in marine

invertebrates.

Keywords: Shrimp hemocyanin; Redox balance; ROS; p38-MAPK-c-Jun Pathway;

Hemolymph microbiota
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Study on the mechanism of miR-1317 mediated Abd-A gene
in regulating the growth of abdominal limbs of mud crab
larva (Scylla paramamosain)

SHI shihao',ZHANG Yin',MA Hongyu'"
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou

515063.China

Abstract: Crustacean larval development is accompanied by significant changes in
limb morphology, and elucidating the molecular regulatory mechanisms behind these
changes is critical for understanding limb growth and development. Previous studies
have shown that the Hox gene 4bd-A is closely associated with the development of
pleopods in Scylla paramamosain larvae, and its upstream regulatory factor miR-1317
binds to the 3'UTR region of 4bd-A. The expression patterns of these two factors are
negatively correlated at different stages of larval development. This study aims to
investigate the regulatory mechanism of the miR-1317-4bd-A pathway in pleopod
development. First, a dual-luciferase reporter assay combined with site-directed
mutagenesis was used to confirm that miR-1317 binds to the 3'UTR of the 4bd-4 gene
and exerts a negative regulatory effect. Next, whole-mount double-color fluorescence
in situ hybridization was employed to detect the co-localization of miR-1317 and Abd-
A in the abdominal region during the zoea III and IV stages, revealing the potential sites
of function for the miR-1317-4bd-A pathway in larval abdominal development.
Furthermore, through miR-1317 interference experiments during the critical period of
pleopod growth, we observed that pleopod growth was enhanced, in contrast to the
effects of 4bd-A gene interference, indicating that the negative regulatory relationship
between the two plays an important role in pleopod development. The findings of this
study provide insights into the molecular mechanisms of Abd-4 gene regulation in
pleopod development in S. paramamosain larvae and offer a theoretical foundation and
experimental support for further analysis of the regulatory mechanisms governing

crustacean limb development.
Keywords: crustacean; genetic development process; abdominal limb growth; Abd-A

gene; regulatory mechanism
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Multi-omics study of sex in greater amberjack (Seriola dumerili):
identifying related genes, analyzing sex-biased expression, and

developing sex-specific markers

Duo Li', Leilei Zeng', Weiwei Zhang', Qinghua Wang!, Jinhui Wu?, Chunhua Zhu**,
Zining Meng"”*

1. State Key Laboratory of Biocontrol/ China-ASEAN Belt and Road Joint Laboratory on
Mariculture Technology/ Institute of Aquatic Economic Animals and Guangdong Provincial Key
Laboratory of Aquatic Economic Animals, School of Life Sciences, Sun Yat-sen University,
Guangzhou 510275, China
2. Agro-Tech Extension Center of Guangdong Province, Guangzhou 510520, China

3. Southern Marine Science and Engineering Guangdong Laboratory, Zhanjiang, 524025, China
4. Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish, Species, Fisheries College, Guangdong Ocean University, Zhanjiang, 524088
China

Abstract: The greater amberjack (Seriola dumerili) is a valuable marine fish with significant
breeding potential, but does not exhibit clear sexual dimorphism in morphology. Sex research
and the development of sex identification technology are important for breeding purposes.
Through genome-wide association analysis (GWAS), we identified one significant sex-related
SNP and 18 candidate sex-related SNPs, then obtained one significant sex-related gene
(hsd17f1) and 20 candidate sex-related genes (hmboxl, ahcyll, pdzd?2, etc.). Key sex-biased
genes (sox2, dmrt2, hsdl7f3, rnfl45, foxo3, etc.) were identified in mature gonads by
transcriptome analysis. These genes are important in greater amberjack sex determination and
gonad development. In addition, we developed classical PCR and kompetitive allele-specific
PCR (KASP) primers to identify the sex of greater amberjack, with an accuracy of 94.87% and
100%, respectively. The sex-specific markers can effectively determine the gender of greater
amberjack and evaluate the sex ratio and reproductive potential of the breeding population.

Keywords: Seriola dumerili; sex-specific markers; sex determination
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BRI EEARKRE S, B2RBUMEIET. /N A (Larimichthys polyactis)
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PEWEIR 1815 (Pentose phosphate pathway). VE¥; FIEEHEACH (Starch and sucrose
metabolism) PL & P i W 25 [ J5 I T (Protein processing in endoplasmic reticulum)
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B m i A BRI ] R, BRI RIA R N, il Es 12 h i, PR
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Functions of two spliceosomes of the sex-determination gene
Dmrta2 during testis development of the mud crab Scylla
paramamosain

ZHAO Zilin!, CUI Wenxiao 1, Ma Hongyu **
1. Guangdong Provincial Key Laboratory of Marine Biotechnology, Shantou University, Shantou

515063, China

Abstract: The Dmrt gene family is crucial for sex differentiation and gonadal
development in animals, particularly in male gonads. This study identified the Dmrta2
gene, which exhibits significant gender dimorphism and a high expression pattern in
the testis of the mud crab, Scylla paramamosain. Our study reveals that the Dmrta2
gene undergoes alternative splicing, resulting in two splice variants, Dmrta2-AS1 and
Dmrta2-AS2, which show distinct expression patterns during testicular development.
During the spermatogenic cycle, Dmrta2-AS1 reaches its highest expression level at
the spermatozoa stage (T3), while Dmrta2-AS2 peaks at the spermatocyte stage (T2).
Fluorescence in situ hybridization (FISH) results demonstrate that both spliceosomes
are colocalized in the sperm matrix during the spermatogonia, spermatocyte, and
spermatozoa stages. Additionally, they are colocalized in the acrosome during the
spermatozoa stage. Functional analysis through knockdown experiments of Dmrta2-
AS1 and Dmrta2-AS2 separately showed a significant reduction in the number of
spermatozoa within the seminiferous tubules. These findings indicate that the two
spliceosomes of Dmrta2 are essential for proper testicular development in the mud crab,
Scylla paramamosain. Our results suggest that the alternatively spliced forms of
Dmrta2 play pivotal roles in the regulation of spermatogenesis, thereby contributing to
our understanding of the molecular mechanisms underlying testicular development in
crustaceans.

Keywords: Dmrta2; Testicular development; Spermatogenesis; Decapod crustacean
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B A E LB ERE SRR adeys”™5 WT 4 FIp Je ik, %
R AR RORMPEETLREZEZR, W adeys RAZFFAFZI R ORI
[R5 5 477 . 181d Real-time PCR Al adcy5 %)) A0 i £ B8 65,35 & A G 2L A
(mitfa. tyrb. det) WIRZEKY, KI5 WT LG, HEFEFEMK. 120dpf (2K
JG RE, day post fertilization) s, Xt WT Fl adey5” 5 AN R &L 2L i) A0 2% [
3R SR T E, 4R ERE WT ML, adey5s” BTk H R A F &= B E W
A, HMEERGERERN. K, AT FRERY] adeys T BOR G LD
RARL B R T EEAER, FR ORI SRR R ER . 5
b, ASHIT TN ) H BTG R S S0 HL A o 5 B R AR, O e SR 2 AR AR
RSt VA UHER RS .

KW adeys; P PAEH; BREORAGH: OREDHG HER

EALTE: BXEAH LT X TE (No. 2022YFD1201600) . E K B 44 F % % 4 & _+ 51 H (No.
32373106, 31872556). K A= F L AIF B E (No. CQFTIU2024-08).
EAEE, TEE, B, B, B, HEARN, TENETFEZFEREEETS
B, Tel: 023-68253005/13617606226, E-mail: wdeshou@swu.edu.cn.
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/NP £ T R Pl S 6 B B RO %% SR 48 B3 S0 A

Xy et X 2t g
1 HERFEREAE SRR, WiiipiN, 310018;
2 WL AN B2 B A R, WA, 310021

TEEL: /KA SR 2 5 f S A B Th R ) EE IS IR 7 o SRR FUAS ) 2R X /N
JFF I N B DR 2 TA AP B SR, ARSI RTINS AT i Bh (FhJE T 34.5+0.4). fIKER
(RN 5.0+0.3) il , FHEUHMEZEAT R 550 Hr. 455380, 7£ HS vs. CS HH
PR 1229 4. 292 Fil 8 NEFFRILHERE (DEGs) « Z5FHKIA IncRNA Fl
IncRNA #E[7] DEGs; f£ LS vs. CS H13Lifiik ] 945 4>, 184 MH1 1 4> DEGs. 7%
F2 ik IncRNA Il IncRNA ¥L[5) DEGs; 7E HS vs. LS FF 3Lk 5] 745 4>, 254 4
11 4~ DEGs. Z7%iA IncRNA Il IncRNA #[n] DEGs. IhEEE £ KL,
HS vs. CS 411f) DEGs &% & £ T/ AU, PPAR 5 Filiek. AL JFERE .
AN LS. ARFAT. FoxO (5 5@, A RZENE . NOD HZ41ME
T . Toll FESZAA(E T iE . MAPK 15 5%, 1M LS vs. CS 411 DEGs &
EZEET TCATEH . BAFIN T 512, NOD FEZA(E Sm M. 4 4%
B, RUEREPNEFAETN, AR E AN AR TS T
T2 B W DL [T % B 2 S 2 AN A P R B 2 2 SRR Eh R I £ B A
TR R B /N e A P i A P 7 38 T T RE BT B BRI BE S B 2%, R/
B0 T AN [R] 5 PR ) v SR AR — RE 72 o TTIAE IncRINA B [ BE K] K 388 ]
DEGs Mg & 4 h t H L5 DEGs AHIT T ReiE K . AR RGHEA T 2
AR, /N PR Jik DR SR 7K (R 0 R AL, RN FR AT /DN 28 8 ) )
Eh AR ) o3 L B A R S

R /ity P SREEMNE; Fe5k4d; IncRNA

RETE: EXERMFES (32102765); HIEE EMLTXITE (2021C02055)
EEGER: XNEX, F, MEHAE, Tel:17609380840, E-mail: livhaowenjy@qq.com.
WIREH, A&, B, #t+, BT R, TENFEKELEFTM, Tel:13867203542, E-mail:
lengfeng0210@126.com.
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RNA £55%EH Rbm46 ElRERT T ERB HRiEHP
HIZhEE SHLHIRRS

O, Mok, RIiHE, Tl
PO R R R 2B, OKERBHIR S A ME K B BE S S0, PEEE (FHK) B2
WA B AN H R, R, 400715

WE: RBM FGAEEA RNA HAIIEF (RRM) 45931 —28 RNA 454
FH, RNA 454 H 46 (RNA binding motif protein 46, Rbm46) J& ik K I
f— 53, 75/ BRI 783 W L0 80 T RS IR AN A 22 90 24 ) ok B o0 4 % A s T B
It rbmd6 HiAFARYI R E R EAE . TR R R it 2K
BB, XS T rbm46 E AR F 282 13 5200 11 50l PR S A e A8 5 20 P
WE R ERMALE A RAFEE. BT, AMAERY P4
(Oreochromis niloticus) HIFRE T rbm46 WIS 2R IEFE T XA rbm46 28
4 A A VLT I RE ST RT-PCR. qRT-PCR. 820 J% J5 A7 24 52 43 Bt 45 SR 2% B
rbm46 TENG AR B () LERE AR M ks e Rk, HL 3R T ORI R RS BT
EYNEA, rbm46 HAF R RIE T AFERB M AR, SRIE T A
YR . X = AR rbm46 G4 SATARME ARAL LA M R B, SRAR RN S AN B S AR
HH EL AR 2R B SR AR /0N o SR (AR SH A AN [ BB 11 A5 200 B e 2 T 2 TR K ) 25 0
REEH, ANAETDGIRATER /30 TR AN AL . A8 A G £ rby 845 3 79 B0 Bk 41 Jf K 2 sl
Ry ANAFAED B U0 RN o X L2k TR0 rbm46 ANXAE B JE £ A 58 4H i 98 5
SRR E EEEA, BRI AEEM AR T, (R GRS
B A MM RE e Dk 22k B IRAEE A . BEAl, rbm46 FE7% 5 3504 HE 40 A i ok
(1 S DRRIATL A A r ) B o ASHIE TSR T FRATIXS rbm46 FEAGEH 0 29850 0 4 1
FHFA AL, A B 4% 4 L IR ) 3 A S B R 0 1 A 7 P 1

KW rbmd6; JEP T AEM; WESE; AR

KHFE: EXEEH LTXITE (No. 2022YFD1201600) . EX B 4K ¥ %4 H LT H
(No. 32373106) . E KA~ R#H A1 FFH AT E (No. CQFTIU2024-08)
“REH, TEE, B, B4, #%, BLART, FENET R FHRAEHENTE
BAFHF %, Tel: 023-68253005/13617606226, E-mail: wdeshou@swu.edu.cn.
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B AR EE R B SR BIT S S R RR 5 TR & R R AV ThREAIL 5
W

r%—ﬁk 1’21 Egﬁ\ 1’29 ]‘%ﬁ 1’29 %%‘rﬁ 1’2’ Eé 1’2’y “/E? 1’2’3’ @Aj:)l:?%

1,23 , ﬁﬂ%%& 1,2,3%

1. R K 2 = U PR ATE B, 1 P 48 AT 7K 77 o o B A S 28 i e — I 572099
2.0 R R SRR AR AL 2 5 B PR U B SRR 31 R T I 266003;
3R A LSS, R =1 572025

W, QRS (Plectropomus leopardus) B A& /MEAREGEG, RO E,
2 S AT B AR DE A R T B2 Yol B SR E K AR IR MR U IR
EUREOARE, CEEWILAFME. Bk, £ IR P e Rt ik b
& YT F SR K IR I R S BRI R ER B BORS
B G R ()%, ARG UL FE - E R 2 IR ES (tyrosinase, TYR) F1HAH
KEBEMAE. Mitf 2R ORGP KR 7, el B S tyr 25K
KA )T X M-box £ E-box X3 5'-CATGTG-3' 74454, s TYR 13k
HMAEEORAREK T, RELIMEORTREE . AL E R 5 AR
W tyr FERI R, A e tyr-likes tyrplas tyrplb 5 tyrp2, @28
HIEAL IR 3T T mitfa 5 tyr-like W38 I SR B B ., 120110 38 ik XOR G FR B
H SIS T mitfa W REIEIL IR tyry tyrp2 VLI tyr-like W) S6is R A5
R, B tyr-like 287F H B 31 X 85 —N“E-box” X 18, (-131~-126bp) J&, ¥
SIETERRICE VR . thAh, RNAIL 45 RER T tyr FDRI SR A 7 Rk
Bl B e BEARMBPEE. BXERBERSE, K ordlike TH
HEE RN RE; #—BX yr-like TIRHERBAT A0 KN, 1 tyr-like
TR R ZE RN FEEZE LN EE 5 B ORSHUES, B ST
RHIFERLE tyr-like wifE 20 525 FR, RUITIN tyr-like HRIFIEFEW | H B2 Ik R
BERNERERE. 28 b, RFFTIRNENT T tyr FER KRS QU B O
BCP B EETRE, 0B TS0 ST R € 1 A AL B R R ) B AR

KA SUCBRYS R EOIE: RORRAEEE R RNAL BER SR

FHTE: LAY EARLAH TAETE (2022ZLGX01); #HH 4 E A LT H
(ZDYF2021XDNY133); # 84 AR Z L 2 MEBR SR KB FEELIZKLTE
(2021JILHO074)

HERMEE, ARA, #HE, TENFEFLARETHAERMET

E-mail: hujingjie@ouc.edu.cn
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IGF2 BESIS 8RR GAAN P 4 K AV Th RE K2 57 FHLBI A

PVESE 2, L2, R, m 2, BT, ER Y, GRR

123 hREL 123*

1R PR 2 = O ERT O Be, TR 48 P /K P F 5 BB 5 S22, Mg =F 572099;
2. R EG R R AR IR AL S B R B E A=, (AR B 266003;
3R ARG E, EE=F 572025

WE: 98U (Plectropomus leopardus), 1RFRAREDE, 23 E H E R
IKFRA TR — o TR, SIS N TR vl ik A A A R T 42
18 B AEKEEZ R BRI, fEem R R F, fErs
U A K 2 RN FR T A2 ARG B AR A R R S AR
S SURR UL A A Y B SR O 5 5 R 0] SRR 45 JE DR A2 30 5 T e A
Mro CAEWFAERMA, KRS RAKET IGFs TR A& B HESh Y 52 ma LR AR
KRB RRBIAERE T AR RGLEE 7 SSRGS IGFs it : igfl. igf2 Al
igf3, 0 N A K BRI M 508  igf2 iR R SURB A A BRI AR R
SRR 7o si-IGF2 A TR BT IR SR SRR Y], HR="1KJ7 si-IGF2 4
WLPA R R AR LA 2 B B 25 082>, HL si-IGF2 28 A UL PR 2 o 334 4 53 A0 AH DG 22 A
KEEET WM. [N, FIHZISUEREST IGF2 & FARSMEELRIGEAL S, 203
FEIRJE RS, BIGTE AR R R R W2 B si-IGF2 4RI HEZH LY
Fe s AT I, igf2 32 EE3a a5 a4 Qs R s 4 st 26 2% 2 i JUL DAY 40 i 3% B
G AR T 520 50 SRR B LR AR o AR AR (W BI 5EA B T FRAT TR N B A 5 S
BN AR E B2 7RV, oK SR At in R LN A G, A8 34
B H R SR T, AR AT DU e R A KRR B E 2%
B SGUERRES (Plectropomus leopardus); RS HRAEK KT IGF2; WA
ap; AR R

RHFE: “+ WA EFEE EH &% E (2022YFD2400501); # B & & & # % T H
(ZDYF2024XDNY248); 7 4 2 MNER H 8 E 2/ E AR E (SKIC-2019-01-006).
*EWMEH: M, BER, EENERWERZEEEM

WEA, & ¥, TENFHEFAYZEEAERMAER

E-mail: wb@ouc.edu.cn; hujingjie@ouc.edu.cn
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170- P EZMF I T KBIMER L B R AERE T

XAHAA 12, RJE 8 2, by 20 BEE2. FWHRE . FEs Y
1. WL R K28, Wil A 316022
2. FEIKPEREGE R RRLK AR T, T4 510380

3.

WE: To-HHEZE (M) BHAMGIGIE. F3KE 7 RKENTIRE, £k EC
IR AT AR A SR . AT 7838 i 7E SRR IR R FE 1
MT, PRI HEMEL ., ETE K B B RIE S B A 2 R 7 i
KPR I MT X2 [RVAER 2 sR A= S PERR R & BR2m . 1AM 60 K,
HHAMAALEE, 1000 mg/kg MT 7 & (19 2[R AHEREPE S U] e s 10 TP 150
K, 500 mg/kg MT 7l MEMENE A LU A e i, 10 1500 mg/kg MT &)
Tt iE LUAT R AL ELAS SR rb R AR AR AL TR B WO R IR B AR 2% . W T8 B 7%
SHT R MT A InmT 53548 & 2 IGTB IR E e 0 =E B R 5 T I IE e
YITRIE SR B R E AL . 2O B HTIER : R RN MT A DA 2 K R 3
HHJFE (vitellogenin, Vg). YN Ex 152 14& (vitellogenin receptor, Vgr) FA -
JKelE (sperm gelatinase, SG) —/MEERIFIRIAKF (p<0.05). AW FL A 1Dk
HER I MT % 2 BTE MR 4 AR SR B B o 9 IR 2R, g R 58 2 i 4 o
SR AL T IR AR .

R DI, FIESEE; PR EsEy

RBTE: | RAEER S ARAEKE L TR &4 IR 4XTE (2022-SPY-00-008) 5 | K4
a5 h R A R A2 TUE (2023A1515010297)

*EAEE, TRE, BIHRAR, TEANERFEYRETH

E-mail: lysnp@163.com
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Effects of 17a-methyltestosterone on growth, sex
differentiation, gonadal development and intestinal
microbiome of Macrobrachium rosenbergii
LIUFU Bai, SU Qiyao'?, HONG Kunhao?, WEI Jie?, WANG Yakun?, YU Lingyun?"
1.Zhejiang Ocean University, Zhejiang 316022

2.Pearl River Fisheries Research Institute,Guangzhou 510380

Abstract: The function of 17a-methyltestosterone (MT) includes the inhibition of
ovaries and induction of spermatogenesis, making it widely used in fish for artificial
sex reversal induction. In this study, various concentrations of MT were added to the
basal diet to evaluate its effects on the growth and gonadal development of juvenile
Macrobrachium rosenbergii through assessments such as sex ratio, histological
observation, gene expression related to reproductive development, and analysis of
intestinal microbial diversity. After a feeding period of 60 days, the group supplemented
with 1000 mg/kg MT exhibited the highest sex ratio compared to other groups.
Following a feeding period of 150 days, the group supplemented with 500 mg/kg MT
had the highest sex ratio while the group supplemented with 1500 mg/kg MT had the
lowest ratio; moreover, testicular germ cells were found to be in an early stage of
development and gonad development was delayed. Intestinal colony analysis revealed
that MT supplementation significantly increased intestinal microorganism abundance
and induced notable changes in intestinal microbial community structure of M.
rosenbergii. Related gene detection confirmed that dietary addition of MT can
significantly reduce vitellogenin (Vg), vitellogenin receptor (Vgr), and sperm
gelatinase (SG) gene expression levels (p < 0.05). This study provides insights into how
dietary intake of MT affects reproductive development and intestinal microbiota in
juvenile M. rosenbergii individuals, thereby offering a theoretical foundation for
crustacean sex control implementation.

Keywords: Macrobrachium rosenbergii: 170-methyltestosterone; Sex differentiation;
Intestinal microbiota

KEBIHE: | REHF o HikX e TE e LIk XTI E (2022-SPY-00-008) ; /- A4
a5 R A R A2 TUE (2023A1515010297)

*EAEE, TRE, BIHRAR, TEANERFEYRETH

E-mail: lysnp@163.com
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DRFZGEES R M AR R p W EMN RIELEE X AR "B
i

B 12, PR L2, E0E s 12, £ 2, s 2, & L
1. T EELEM AR 5EE TEREBEARM RSO, 4R I 524088

2. )T KB IKFEE TR IR A SORATIR A B TSEI =, AR YL 524088;
3R, KPEERE, TR HEL 524088

WE: AL 17p-HE K (B2, 17B-estradiol) XJBNJEERES (Trachinotus ovatus)
AR LA fshp F Ihp BERIZRIK )20, 3 —A AR GtH 5 AT 4l 1) S s =
ML AW FCIEIE W FEAS 2 fshp A1 [hB FERIIT L5 SEAHE (ORF, open reading
frame) /3751, FFURSRINEEREE 2 Q04T RNA SEH MG SEi 9t E & PCR
(gPCR, quantitative realtime PCR) 7347 fshB 1 Ihf FERIFEAS R 23 ()R ik 7K
o AR E2 (0.14 1 F1 10 pmol/L) {R4h% I7 BRI R 65 Ak 4H 2R 3. 6 Al
12h J5, WAL 4T RNA 28 &5 &A E2 (10 pmol/L) Al ERs
P17 (Fulvestrant. MPP dihydrochloride #1 Cyclofenil) #& #5577 R L fig 2 de ik 2H
2, FEPUFKEEL NN 1. 10 A1 100 pmol/L, 6h J&, WEEAH LW A #E4T RNA #2
o FHEH qPCR 73 #r B2 Ab PR 56 H IR 520« 5e 1S 2 1 fshB ORF K JE N
363bp, [hBORF KJE N 447bp, qPCR G5 EIR, fshp Al Ihp F: R IR EE 62 )
T B fiw-FEAR - i (HPG, hypothalamus-pituitary-gonadal axis) o 3 &1k, 763
P R E K ey, HOGR T s A R 10 pmol/LE2 463 6 h J5, GtH B WE
FEHE IR 1 R IR M M T 2 4 . A MESS R 32k (ER, estrogen receptor) 5 Hi71{4&
HhE B PSR AR A LS, SRS PUNIY RS BR B2 X GtH B LR R ik
APHIEH . GTH A2 #EE IR R & M B rh R 2, E2 SRR e
fi565 GtH B V. FEFE R Rk
KRB UNJZEEES (Trachinotus ovatus); R VERIEER (GtHD; MEMZER 21K (ER):

17B-ME - (E2)

E&WE: | A4 EAGEH LR (2021B0202020002); L 7 #+ £ 11 X
(2022A01214); FHILH AHLITX] (2022011, SDZX2023027, SDZX2021041); /- HR& IR
9 AR E A e AP AR QAR TUE  (2024-MRB-00-001)

WEEHE: BREE (1983 F4), F; A FmE: GREAERKFEMERFIE; E-mail:
chenhp@gdou.edu.cn
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Effects of Bacillus coagulans on growth performance,
digestive enzyme activity and intestinal flora of the juvenile
fourfinger threadfin (Eleutheronema tetradactylum)

Anna Zheng?, Jiaqin Hu?, Shunmei Huang?, Evodia Moses Mkulo?, Minxuan Jin?,

Linjuan Wang?, Huijuan Zhang?® Baogui Tang?, Hui Zhou?, Bei Wang?®,‘, Jiansheng

abc*

Huang?, Zhongliang Wang?,”,

a. College of Fisheries, Guangdong Ocean University, Zhanjiang, China
b. Agro-Tech Extension Center of Guangdong Province, Guangzhou, China
c¢. Guangdong Provincial Key Laboratory of Aquatic Animal Disease Control and Healthy Culture,
Zhanjiang 524088, China, Zhanjiang, China
d. Zhuhai Longsheng Improved Fingerling Breeding Co., Ltd, Zhuhai, China

ABSTRACT The effects of Bacillus coagulans (BC) on growth performance, intestinal
digestive enzyme activity, intestinal morphology, and intestinal flora of juvenile
fourfinger threadfin (Eleutheronema tetradactylum) were investigated in the present
study. Healthy juvenile E. tetradactylum with an initial body weight of 4.2 £ 0.5g were
fed a basal diet sprayed with 1x108 cfu/g B. coagulans for 8 weeks. The differences in
the feed conversion ratio, weight gain rate, specific growth rate, survival rate, and
condition factor were significant (P < 0.05). In the experimental group, trypsin and
amylase activities decreased significantly. Compared to the control group, the height of
the intestinal villi was greater. Based on the function prediction analysis, the count
values for the glycan biosynthesis, metabolism, and digestive system pathways were
significantly increased in the experimental group (P < 0.05). These results indicate that
dietary B. coagulans supplementation is effective in promoting the growth performance
and intestinal health of juvenile E. tetradactylum.

Keywords Eleutheronema tetradactylum; Bacillus coagulans; Growth performance;

Intestinal flora; Probiotics

RENTE: | AL ARNEFBTEREFZOHAKXTE (2024-MRB-00-001)
EAEE, ERR, #HR, TENFAFERAMD LA SERAFAR
E-mail: zhongliangwang@vip.163.com
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pIE®E T2T EFEEMAR
s, REE, KRR, REEE, ERE T, ST
1. WA R 22K = 2B, WD 410128

TRE: IR (Pelodiscus sinensis) 1F9 /230 E g 7 B B 144 KRR K 7 IR 5H it ol
HAPEESE, HREE, T ZHRENTR, AARENATFNE. e
SERBA SO S, B R R A S AL S, R E RS T s R R Tk
HikfE. ik, BAIFIHAH PacBio HiFi M7 H AR ONT ultra-long M7 AR X}
el ZW AMETEHT T AR AN, H4E Hi-C fiBhAREH ARG % T2T
KT AR FFIME B &R 34 & guttk, FNRTh%Ed 2 1w ik
G, SR T2T AN ANsRL L, 38 H 34 2% 0 gap Jefufh. 7E 68 i
K (34x2) 1, RRINZHEEH 63 ANumbi. fxfa AR ER IR E] 21,124 N E AR
FmhEEA, 20,652 NMER (97.77%) 188 B B b 4R B0 N ) DR RE . AT
FERTT I Hh A 22 G PR B35 A5 AR AT BRI Th R 7 S o T B Fh S5 B95E T RAFIY
i Fe il

SR RS, T2T R4, DhEeiFR:: o F

WEIE: MEd P e at x5 A% TE
*EINEE, T8RIE, —AHE, TENERMAFIMECTHAL; ALN, BIHE,
FENFFARAT KA R REERETHIR
E-mail: wangxiao8258@126.com; huyazhou@hunau.edu.cn
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FRERHMIEFE T AR IBMMEE NTRK REXLHE
HEERNEEMRIEEN T

EF, E&E, 5k, A EA
1. R E K= RL A A BT B K AT, IR E 5 2660715
2. KERFERE, LT KE 116023

HE.

P 5B (Cynoglossus semilaevis) &R 7044 il e A 1) A2 K S T AL 1)
MRFSEAL . BT S Je WGCNA 73 #1204 € 5 2 e ) AR K 7 TR A
R ntrk2 FK, LAY PR IR A B IR T (bdnf) HIRZAK, B
MRAZ o FRURM KK BIRZERR . N T IR NBE ntrk2 255 DR E -0 5 1
ARSI ER, A0 5 AR EE R H K RE T ntrk 2508 505 S HBCAAR bdnf
PR S TE L BRI S 3 R AR T M 55

AR E K 6 AP0 &g ntrk [FYRZE K (ntrk 1. ntrk2. ntrk2a. ntrk2b.
ntrk3. ntrk3b), ZrAlAL T E R 6 sk dvtadk b o, ntrk2 M ntrk2a 3%
KARBGE, it w. z Rk b, FFH 5k HADME A1) ntrk2a B2K.
Rlt, AR IX PR A 2 3 6y 44 A ntrk2a-w Fl ntrk2a-z.  AH FLAE FH 925 S0 45
R IR, ntrk 775 bdnf. NGFa. NGFb. FGFR %5/E K& & MR &4 1 KA
FEAEM - €5 PCR KU ntrk2a-z FE N EMEVE A U B = R IA S, ntrk2a-w
FERIEMETE N H 2 I m R Ik . A, A SRS 1 ntrk2 PR RCAA ix J5 :
PR E IR T bdnf BIE5H, AENDAFRRE A, I BAEERER P BoRmh
AP HEVE RIS = T HETER L . AW TR DT ntrk2 K BRI ThRESR AL
e YNipig i

S NTRK: LI, M3 K/N7: BDNF

WBITE : B R = S A LR B (2022YFFL1000303) ; 1L R & & & #F & it %1 (2021LZ2GC028,
2023ZLYS02) ; FLFHFHFFEXTE (tsqn202211266)

*EAEE, W, ARRA, TENFERAMM TR RRE LA Loy e £ EHAFH%; E-

mail: wangna@ysfri.ac.cn
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2R84 R B AR R K ik 5 Th RERT 5T

RE, FR, miFE, XI5
ferpofRab R AR 22, AWK B K A Y B L m sl =, B 430072

B KRS R R AR &b ds B . 42laiait), RS ha
TR TR Bl PG B 55 o K2 Bl B (AR SR8 o TG B
REFRARAN TS AR, [R5 8 38HIE 3N . T, IS T % VIR .
BEHR BT 2 AR BT E P, o T IRENLE] A . A
Tt 9 30 3 A g £ 0 A 58 1 1) B AR BRI A 2 0 M, G HE 1A Bt e by B AR R
ik, 4MEE K B 7+ A (Ectodysplasin A, eda) fI'HEA KA H 6 (Bone
morphogenetic protein 6, bmp6). JARFA:A Bt ATk 1 1) eda HEHBEAT R 48
KRB TR I, %EE DS (%) 45 0 15 A 5k fa RN TG i f  [B] 22 Aok 2, &)
CRISPR/cas9 J& K g iR AR i PE 5 1 eda WG TR, HAFMERKIN, eda”
Pyt by JLF e il O, [RINE pE A g L =i e A AEEAE B2 L L
[ S B ks> 26 22 o e i R 2, {H eda™ RASAR A S50 REZEAH LU TG 2. 3 22
S 58 ' 1€ B PCR 53 /R, A7 T Eda/Edar 5 55886 b R WEHIRE A, 645 wntlOa,
Irp6, edar, shha VAJ% runx2b S53ERTE eda RAZ R FRIXI) B N B2,
RWFFAESE | eda feBISRAEEE 7 K B BREIER, KRB SRS S EA 6
[ Je i 8 AR, (B[R] S Al B B K A

R WERE . LIRS CRISPR/Cas9; eda

KT E: BRAERAKEBEFVHEAKZELTE (CARS-45-01)
EPEE, AE, BlHF, HLESE, AR FAAKTFI YR ETHEELE

E-mail: livhan@mail.hzau.edu.cn
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Rk B X7 B B i X AN IR AN AR AR & R A RN

N 2, REF 2, HytEg b
1k K22 R AR E S, | Rilisk, 515063
2. YRR X B K A b P R R E BRSO, sk R, sk, 515063

WE:. KEZ AWM (LC-PUFA) =AM KK &S TR % F IR,
ERERAEAT (5 5 SRS ME4ERF S 7 T BAA HEAEH . AR, AFEA
BEASR A IR AESIY), H LC-PUFA IR & R BE IEE I B 25 . A8k
FEAENEEAERF2—, EEZIEILIATE Fads A1 Elovls 3 [ 1R 1A K720
LC-PUFA & AT S ER FUA R IR EL 35 BERHU T MK 2 AR s
2 LC-PUFA & RIS, fEAR R T (5ppt, 15 ppt A1 25 ppt) JT & A
4 F I FRFESRNG, 45 FAR PRI 5L 5 0 25 RO 1 7 R IR R I D FR 4L R, 25 ppt
#h B 2H 5 4 PRI 0 L RD IR D R 1 B S v T 1S ppt A1 S ppt BRAEAH, T AN
FREWIER 2 AN AN g 7 e A KB 22 AN R g 107 R 7 = 0 B 5 (KT 15 ppt A 5
ppt TEEA . FIF] qRT-PCR ARG LC-PUFA 4 B 6 7 i) S B 3 KRN S B i
KA HIRIE K, R EIR 25 ppt HEEEMR elovid, elovl5, elovi6, ecr Hl
srebpl WIRIEE T F(LT 15ppt M Sppt 4, A6 fad 1E 25 ppt HIIRIA R T EH 5
T 15ppt 1 5ppt 4. FIREERYPER, KEh2 BE RN CEE LC-PUFA &
FAH DG R ) 3R IE B3 B T IR R K B 2 AN AN DT R 1) & &, XN S 44K
FOIIE R T W 50 7 B8 LC-PUFA & URE I 7> THLHIR i 7 HF SRR AN 25
KB PCEHEE, B, LC-PUFA WIEMES K, Fads, Elovls

F—EH: EW, #iRE, TENFFERESL TefBIHR & AAF X R
E-mail: 231zhuang@stu.edu.cn
*EPEE: BHEW, #HE, FLARNT, TENFEFIVEILASRETHFEFRXAR

E-mail: mahy@stu.edu.cn

187


mailto:23lzhuang@stu.edu.cn
mailto:mahy@stu.edu.cn

2024 KFAMBREZEFTHFEREL

B R RRATN T S0 S B R G A & AR R R AL B AR

REMG T, EAMW 2, EH Y, &k, Fal 2, AR W, R,
%Z’S 1,2,3%
1 R E RS =M e, R A B AR M B B R SR =, IR = E 572099;
2. HEPE RSB S M AE W E AR E, AR FE 266003;
3. R Al s, R =1 572025

MWE. Jgulipityi (Plectropomus leopardus) TR 85HE B 44 (2 FN 65 35 1 IR 5 1T 76
TR X PN TFRIE A &2 bR HIEN TIRFEI S, 98Ukt 5 2 IR
SR AP, G TR R . Tk, ENAAZ TR, AL
OB SUBR RS R T2 2R R DRI B SR A E sk = SL[RIAE ) 45
FIRBEER (Euphausia superba) ‘& & BEIEFIRIRINE 25, X olost fa R HE i AR
MERYUE 2R HE AR 7T LA E R s 0 g AR AR = 3AA 27044 (K 30 ST ik
i R FEN R, GG AL P HR S o T ROR, IR RT3 SRy 1)
AL . I HGON S I, T B e A B AT R 32 35 a2 AR LT AN I
IACAAR 5T AR 28 DA S Bz Bk v B8 00 22 A M () B8 B o 205 20 W A £ 22 e 3 U
1) B2 R A 2R 2R A1 DA B (3R 5 B 5 45 SR A Y, AR AT 1R 30 ST s A4 B Jbk v 1)
BORMBH S EREMCT RBLAME, MRAZ R EELZE ST REBLNE.
At 72 R 3 SUBR IR W i T8 IR R R R e s A o Al L, TR o 22 e R A
(DEGs) FE5HEHE MR ARBHIIEMS; iEd ) DEGs FE 5%
BHES DRI Fris it ARAH O B 1) DEGs 2 5% R UTAR T FE A
Ko Li EGTRERY], A IE RIS EHE DRI Fria LI RE
SR T BN, [FIRLLEANME R R B A RORIRAE MRS E. R K
W RGN 1 SBT3 B0 SUEE B R (3R B AR 1 1 ML, XT3 SUiE R
s N T FRFE AP AP s B ok B b 4R AR e AL Bk 8 1A S b s e
B . FUSUERGS FIAREEES: Rk R SRR MR

FEYHE : “+WEEXE A LT X IE (2022YFD2400501); ¥ 8 &4 & & #F & T H
(ZDYF2021XDNY133); =T 2 MZ B SR E 5 50 & £ % 5 50 % 4 51 H (HSPHDSRF-2022-
02-003).

EREE, HAERA, HR, TENFEFAYREAHERNES

E-mail: hujingjie@ouc.edu.cn
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EHRRESERREEITRSN S FHHIHR

Al 22y
1 R K%, LZRFE% 271018

WE: BRIV SR SR & IR R HE, 7K™ S i 5 9 5 AN
7 MR 2 B s AN FUAE B H B R 253, v RIS N sh it
» IRRARLHIAE HIR K= S B REM S K P S AR g 8 S v o 38 AT
NG TRE A T AW SR SER RS TS, R DU I B xR 2
R BER A E € R L AIRE M . 5 H BiRE e 5 4 v R 28 I 2 1 4
B, SO REEAR R E . 50 RS 2N AT PUE I H0E MAPK {5 5181, fefd
AP iEHAINAZACT B0, AP A9 ¥e s A 7 I #2 f  2  MEBE g ek, AN
e ML AR, SR S H s SR AR FEN o ASHIT 0 R B H e 3k e 0t
SR 1 73T 8RR, I HLARR e IR BN RO 5 B AR B AL, ok gR
FEPRSE (R AL TR K e G SR 2R ) i Ak B SRR 2%

BRI EH B, O QRN ; MAPK

WEITRE: EXEEHLTXI(2022YFD2400703), LA I A AL H A MK R-4FE K F
*EAMEE, ZIR, HIX, WEAERW, WARVAFHAWEF R, TENFTERLT
b o 7 7 42 5

E-mail: sjs15@163.com
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FER R FIIE T 2R RE S

g@% 1,2, AE K% 1,2, = EE/II] 12 ERLPE 12’ 25 K 12 =Bk 1,2
1. KIEWFHERY, KiE 116023
2. T VERMET TR L, KiE 116023

WE. R (Ruditapes philippinarum) 238 E K FRFE MY B B ZY . SR
MLk, R R IR R T E R §] . FEEE G4 O & 52 2% Fh i

\F\}

o AR AN R 5200 o A 7R H RT-PCR R %8 1% 65K B By 30 HH A [R] 7K
PP SEE R AT, R Hlumina M7 53247 T RNA-seq. 455K, g

IR IR, T8 ERENE R T REAR C BEERSEWE. BHK S-##%
B 9. WAENE. FAEFEALEE FKoM 258, #YRTEEH 70 kDa. Ras-like 458
1 RHO. Clq. F-box #ll BTB/POZ £ #ig K [ zf-CoaHao W74 %Eﬂmmm%
WEREA— 2, UBAEAR TR . A, AL R IEINR IR GG, HRiRE
$%ﬁ%%%lﬁkm¥w%ﬂﬁu%m?%%%ﬂw&g%m%%ﬁ&é*t
TER o @I AT FE R SR AT (0 BB I B BUE R UELL, IR T A TXHAAT h 2
IR (R GeAH R B I DR R DG SR B 1) 1 i o ASHIF 905 128 tH BT PE PR s AR gt A%
FIRE TR E RGN 2% .

FAE]: GEREEAAF: B89N RNA-seq Mll7: 70 THLH]: A

KEYE: KETAKQUIFESTNE (2022JJ12SN054).
EEE/: TEE, 5, MiLt4LE, HRAE: WXLpTFTEREFMH
E-mail: 1656021404(@qq.com
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Comprehensive analysis of pathology and miRNA-mRNA
regulatory networks in the potential role of Ruditapes

philippinarum against Vibrio anguillarum

JIA jianxin'2, WU Sirun"2, CUI Yuwei'?, WANG Ruiyao'?, GAO Changsheng'-?,
ZHANG Yunze'?, LI Yongchao!?, NIE Hongtao'",

1. Dalian Ocean University, Dalian 116023
2. Engineering and Technology Research Center of Shellfish Breeding in Liaoning Province,
Dalian Ocean University, Dalian 116023

Abstract: Manila clam (Ruditapes philippenarum) is an important shellfish
aquaculture product. The large-scale breeding of clams is often affected by V.
anguillarum and causes large-scale death. However, the pathogenesis, immune
response and metabolic pathway of V. anguillarum are still unclear. In this study, we
found that the bacterial load in the hepatopancreas of R. philippinarum peaked at 2 d
after V. anguillarum infection, and then gradually decreased, while the activity of
lysozyme reached the peak at 12 h. Tissue section observation reveals that the infected
hepatopancreas cells lost normal structure or necrosis. Additionally, six small RNA
libraries were constructed using hepatopancreas of clams. A total of 15 differentially
expressed (DE) microRNA (miRNA) were identified at 48 h after V. anguillarum
infection, including 8 upregulated and 7 downregulated miRNAs. GO and KEGG
enrichment results indicated the prediction of 48 known miRNAs and 127 new miRNAs,
corresponding to 2,171 target genes. Functional annotations indicate significant
changes in several signaling pathways, including endocytosis, bacterial recognition
proteins, ubiquitin-mediated protein degradation, the FoxO pathway, and the mTOR
pathway. The sequencing results were basically consistent with the qRT-PCR validation,
indicating the accuracy of the data. This study provides a new idea to explore the
immune regulation mechanism of shellfish after V. anguillarum infection, which brings

important reference significance for modern immunological research.
Keywords: Ruditapes philippinarum; Vibrio anguillarum; High-throughput sequencing;
Immune response

KEBITE: AETAHAFHELTE (2022]712SN054),
CRWEE, BWE, B, TEANERTEBRERETH
E-mail: htnie@dlou.edu.cn.
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Molecular Cloning of LCPI in Nile Tilapia (Oreochromis
niloticus) and immune response against Streptococcus

agalactiae stimulus
LI Wei-fu'2, YUAN Jia-yi *, ZHANG Xiang-dong >, WANG Zhi-wen'?, XIA

Hong-1i"?, LU Yi-shan'**
(1. Fisheries College of Guangdong Ocean University, Guangdong Provincial Key Laboratory of
Aquatic Animal Disease Control and Healthy Culture, Zhanjiang 524088, China; 2. Shenzhen
Institute of Guangdong Ocean University, Guangdong Provincial Engineering Research Center for
Aquatic Animal Health Assessment, Shenzhen Public Service Platform for Evaluation of Marine
Economic Animal Seedings, Shenzhen, 518120, China)

Abstract: [Objective] The LCPI gene plays a crucial role in the migration and
activation of T and B cells, as well as in the activation of T cells, and it is a key player
in the innate immune system of mammals. However, its function in fish has not been
fully elucidated. [ MethodThe gene encoding LCPI from Nile tilapia was successfully
cloned and named OnLcpl. Bioinformatics analysis was conducted on this gene, and
its subcellular localization was determined. Dual luciferase reporter gene experiment
was used to detect the impact of transcription factors such as NF-kB, STAT1, ISRE,
IFN-1 and IFN-3 on promoter activity of LCPI gene. The expression pattern of OnLcpl
mRNA in various tissues after the stimulation of Strepfococcus agalactiae was studied
using fluorescence quantitative PCR method. [Result JThe results showed that OnLcpl
comprised 1857 base pairs and encoded a 618-amino acid protein. The OnLcp1 protein
contained EF-hand domains (calcium-binding domains) and two tandem actin-binding
domains (actin-binding domains), with each actin domain containing two calmodulin
homology (CH) domains. OnLcpl was an extracellular protein without the
transmembrane domain, and shared a highly similar three-dimensional structure with
the human LCP1 protein, suggesting that its function may be conserved. In subcellular
localization experiment, the OnLcpl was expressed in the cytoplasm of HEK-293T
cells. Dual luciferase reporter gene experiment showed that the luciferase activity of
LCP1 gene promoter was significantly reduced in cells with overexpression of STAT1
(p < 0.05). OnLcpl was expressed in various tissues of healthy Nile tilapia, with the
highest expression level in the spleen. After the stimulation of inactivated S. agalactiae,
the expression of OnLcpl gene in immune organs significantly increased, indicating its
potential involvement in the immune response against pathogenic bacteria.
[ Conclusion] The result of this study will lay a strong foundation for the further
research of LCP1 function in tilapia.
Keywords: Nile tilapia; LCPIl; Streptococcus agalactiae; mRNA expression
analysis

FRENFE: AL EME N ALRFRESL (2021A1515110214)
BIEH: EXE (1974, B, %%, AR A AN KFEFH YA EWE. E-mail:
fishdis@163.com
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R iESEAT WREMKFERGN 3-13 ARADOR
ESRLPE T BRE R

B3k, F£#"
TR IV R22K 2240, # 2 453007

WE: N nteaibd (TP S5EN T A KFHE RS (RAS) FRAEK 1R
fifi (Micropterus salmoides) WL 5 B 1 72 5 o AN SEEGXTE AP FRFE R 0 T 7758 10
AN AR VB SSLA BRI B TR R R R R AT T L . S5 R
R, ETARRHEDT I, PRAENEWE TG 2% (P > 0.05) o fEYHEFT
Y7, RASZAEFHME, 31, BIEMEE T EE S TTPA (P < 0.05),

FEMAAERAS . AT BT IR EE s TTP4L (P < 0.01) . fENLNE IR
3771, RASHIK G FAHE A& & EEm TTPA (P < 0.05) ; fENRNIR
FRME, RASHNIAEIN—6 HIEREZMLTTPH (P < 005 , HEn—3 .
EPA (C20:5n—3) . DHA (C22:6n—3) F &N EE = TTPH (P < 0.01) ;

EREM SR, RASHMAEAR . AR S ERERTTPH, RASHMA
RRTEEESTTPA (P < 005 . EERMEYIFE T, RASAHM (2) -3-C
W-1- S EREEETTPA (P < 001) , 2-23CE-M. 2-232F-D. B
B RRSEIKES . 1-F)@-3-BE. RO, REE-M. 3-FS T EE-M. THE. Lt
B S AR R T TPAL (P < 0.01) . B2, RASZLFIK K Z 6 P i 3 X5,

MEASET S ERBTER, TPAKIn—6 AAERKR. AR ET &, 6f
WREEEE , 45K, FREEA S K O BT R . B IR FER TR
FEAREUREENR, W CAS RN TR BN L) AE R K S BRI B et 2%

e

s

>

R KORGT B, L) EAARGRE RS DERE: LA AR

KB E: BEXEAMFES (32102776),
AL £&, F, L, BlHK, SLERE, ETENEFEIARERE S KL E
H BALE B9 FF 5T, Tel: 0373-3326530, E-mail: hnnuwl@163.com.
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FRERHFEET AR WEENH R BENBRR

AR, sk, ElE EH
1. HKFEREAY B MG Rl A S st s (o B K PR 70 B 3K =R A
), AR 2660715
2. WL RS2 2208, Wil %1l 316022

5 5L 98 T 8 Cynoglossus semilaevis) FIME 1 7E AR KO F2 A7 AR PRI 5% 0
Mt (ZWQR—ZWEO RGN, HARZEE, WL S IR R AR . [FR
R Er O et b W ORS 7 AR, 1T R ST AR S8 B AR AR PRI I R
REEET HATSEIL 7 A MEr A S B o AHIE T DU F % >0 e £ k£ A Dy
Tt )V R A 230 AT B4 B e DLRAR T GSC A AL e I 21
P ERAETE A ARG R A ddx4 VR NPUIR AT S e a o seier, TR 1k 2
LW et g, XYL TR e T IR AN AT R AR 9%, ) Percoll %
FEBE P B0 AT A B AL, B E BN 10%. 25%. 35%- 45%. 50%, FHrk
BEUMIAE 35% % ERE A, 16 25%M 45%% E A A /A, F— Dl id fupi
S5 SIIG Bt o A T T 2 M I A % R 2 AN LB s [RIINE XOE AT I M B Y o e £
TN EEZ, USRS G2, N —PAE TR A% . A FE XS
R e MR BRI R, MR AR I (GSO) A
Fo AN [F A A 0l S P e £ 1) A AR AL IEAT BIE 9, GSC 73 B 4k %
€, GSC BRI, PURHR R & 8 A B 7 1Ry, I
e o B S R U SR ) LR

gt RIS, AT, iR, B

VBN E : #\L¥FF F 4 KT H (tsqn202211266); ¥ A & 5K A& PR A i R W& AR
(2022YFF1000303)

*EIEE, T, FAR, ART R EHEA

E-mail: wangna@ysfri.ac.cn
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REL figla BEERREERAFAPESUMBHLBEEES
RITRIA 5T #ir

PNGEIE 12, RERIE O, RSO, XETE T, dkAAR Y, &mIR T
1. P E K REERE AR K =TT, LR & 266071
2. BT OK S A b, B 201306;
3. WHLHEAE KK 220, WL 316022;
4. FEIERAKTREARAT, WRFH 266404

FEL: Figla (factorin the germ cell line alpha) &A= 5 4 o H 4 5 1 3R 08 i 6 S TR
Fz—, EARINE R E P IEE B OCE BRI A 6, ORI HIHRE 7 4E
o T IR ZESY figla FEDKI P2 R FLAE O LR TR B AR R I TR, AHIT AT
DLASMERSE B S0 5 %, KA cDNA K Pdy 1 (RACE) 7ol&3R15 KEE 6T
figla F:R )41 cDNA P31, JFil5d 2 %€ & PCR. LI 52t € & PCR(RT-PCR).
JRALZRAE (ISHD X HAHSERTE . IN A 7 1 15 b s IR AN ik S8 AL AT
VT, SEREIR, KE6E figla FEP] cDNA 4K 1006 bp, JTIURIEHE Y 609
bp (150 bp-758 bp), F4mht 202 NI, IS+ &N 23 KD, HibSE
MN 5.18; figla FERGEERPE IR b AT e iRk, IF BLAE GRS b )Rk T
A S FEANIR) R I T A0 B0 SR e R TR S 25 H & (dph) Rl 2] 1 figla mRNA
ML, HHZREATHERINEZE 120dph; BEAh, 78R A7 4258 k56 oh i 22 5
figla mRNA FEZEN TR N . figla FER 5 A SE 6T 51 5510 AN GRKF 20 g 1
TR VIAROG, CERREIRIE A B AR oA 7 T AR BIOCHAE F X LeH ST 4s T A
IRNRR KZE LI AR B 1 PRI S BTG . TR figla 3£
IHEEH FEAL AT LAVRASGT i S 1) e R0 B R 7 AL PR B A, R R 00 282 531
PR ) R T B N FH AR AT R M7 vk

RBEIF: KEBL; figla FEIN; T ERE; IPEME

HENTE : ERE A AT R H(2022YFD2400402) . 45 41 # 2030 (2023ZD0405505) #n
[ K 8 K A 7 b3 AR R (CARS-047) 38 7 % B .
*WAEH: Zik, IR A, TENZFBEAKELEET ., E-mail: mengzhen@ysfri.ac.cn
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ET BSA £EFAENFIZHRFEBLI (F &R EXKE
E&

X%, &

TR IS K22K =20, B2 453007

WE: N TR (Cyprinus carpio haematopterus) [Fl—FK R AR 5F
HIRLAR , ASHIT T LA R — 7K Je it IR JE I [F) — 2% 2R D8 A € 5 20 A4 £ 1) s VT L4 g
FEX G, RN = M7k (Bulked segregant analysis,BSA) A 4=k K] 2H = i
F s ¥ AR B Wi 2 Y A A @ VR HEAT I o X R B AT SNP A
s, W ESUE A, SR T 25 S hvtAk b, BSEAN
10.1Mb, M 15,881,284bp | 26,645,798bp. 1Bt GO & H/ T IF45 & Sk E T,
FE I X3 A L7308 HY 4 A AT e S ) 3R] S 2T 44 €0 7 AR R g B BT, 23 A opn3
dkkl~ vkind- lyst. HUYREIRIGEFRE N ) RAZNL s BevHRe 57 1 51 % 3L PCR =4tk
TP . GRKIN, opn3 FELMRE TR KA HHLG2520668 %f M [] cDNA8bp
Wb HERAR . AERFAE R ANME T AT B 81.25% 8 C, T AE SR AR A oy i 35 R AR
NA, HXRNMEARSE 3 BB H2LERREAMEATR . XK opn3 7 BEAE T
T SR 2T A £ B8 R A A AR B S B A P o BT 7T 45 SR D B VT 2T A € R O R DR B ) RE
FEAME AN SO R AL 1 BRI AR

BRI A, ZLAKE opn3; RIS ATIE; AR E N

FEIFE: EBXEKFHE4(31602149)
*EIEH, T&E, BT, TENEEARARRBALEGLNTEN RIFWHFR, E-

mail:hnnuwl@163.com.
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TUBNE S B HEMEAR T A 53 F AL U A AR

EW, FrElg, RE, OFERF Y, T
1. WA R 2K = 2B, WD 410128

B AT BAAE 300 o T B 3 B ey T /K I JF R 42 (Pelodiscus sinensis) Fi
BORIAE, R AR AR U S HER 2.2%-3.1%. LT A
WMERCH 11 A, WE 9 X, B iess CRARJUWED £ 1 BUmMER 1 x5
o SR, A% Z VR BUR BT AN« ASHI SR H il & 07 H R 4
TR — S\ L U ) B R AT R S DN Y, DA IR B R B A DR OR
AR, GRER, H5)\WEML, Suib¥d 2,122 NERZERRE, Hd B
920 > N 1,202 4. @ ThAEE MRS 2 A SRR B AR SR IR B
, fl4% SFRP2.ROCK2, PLCB4 . WNT2B, CXXC4 . NFATC4.NCOR2 . MOSMO,
ARRBI. PICD3. PLA2G4B. HSPBI. PLA2G4E %& . T 5t Nf#AT JUM B 22 B Mk
PRI B 53 WL B U BT i b 5 B B4 1 B g F R A

R hiel; ZEMEMOR, HANE, ZRRIAER

KEBYHE: #ma+ L Ral#mas i FE
*EEE, ERE, —RHERK, TENERMAT MR ETMHART; ALMN, BlHEK,
* BENEFMICAT R AP o & 0% R 5 3% 12 B AT 7
E-mail: wangxiao8258@126.com; huyazhou@hunau.edu.cn
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TS 4 & 1Y 8

EEM, HA, W, EEET
FORG KR E Rl 2B, WK ERVIR S AR B A SR A=, P58 (FHEKK) RBl2E
IR ARG, EER, 400715

B R NBHEBEMSIWE ORI, SRIMEE (077 2338 0 28 n T
Ao DRSS, BAFREES, THURR, RAOGK TR iR
RIS, BT SR IO R SR RS A AE R B o 2 | gl 1
M1Z% . AR E LB RAORORT TR DA R E R, R
Je B B ARt fih 7R S2AE JE 58 23 RIEATFURTE L, HIEZNEG 21 REAKE T
Ji&. Ectodysplasin-A (EDA) =M IRFuE 1M s, Rk &K 5 iR
b B HEEMEH, F@E RT-PCR &l 7 EDA BF7E 8 B B 4Efa - H LU &R
BT, ROAER . Bk, BRE. AT, RS, BRIy ERIE, Hd ik
o DREL. KGR RIARNE . R SR AT A4 AT 4 R R EDA TR F 5 A 1) ik
ﬁ¢%ﬁ¢,#ﬂEmu%&$%m%i1m%,w0%%&zm%%ﬁ%%@
ORI B . BJn, B CRISPR/Cas9 # [M gwf i A Xt JE % B E i /) EDA &
BT RAE, JF@SLAERAR, KA H 4R IR EDA R 4E b
Frishsk . AREFERIHE] T ICHET Ak, [FINONER et 2R ok AR R R B AT
PURISRAE T AR A, e v AR ANME
KB EDA; B PHEf; &)y HkJ; CRISPR/Cas9

EATE: BXEAH LT X TE (No. 2022YFD1201600) . [E K B 44 F % % 4 & _+ 51 H (No.
32373106, 31872556). # 3% (NSFC-NSF) A4 % ¥ A E#H TIE (No. 31861123001,
R A A AIHTE E (No. CQFTIU2024-08).

EIREE, TEAE, B, BL, #F, BLARW, FENEZFaZFUREERTE

BAH R, Tel: 023-68253005/13617606226, E-mail: wdeshou@swu.edu.cn.
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PR EFRCH Cyd BE DA EEERIRZ L

pREW T, MR, fEAENET, E T, WE 2, Ba T

1 FR EK PR 7 B KT K =i 72 i, BRI 430223,
2. E R KFERIEW AT, EK 400020

WE: 91 A RIREAR R g e A% 254 S A BT IR 56, R 14 D2
TREAL SR RAARAEAZE b (Cyth) FERFHINKE 8 MAFRFEARIL 195 BK
BEMEAN R BB AL G AT VAP D E I 4R B, 8 MRS AL EE
K& (Na) 9 6.786~11.85, WLllZk& A2 (Ho) 4 0.697~0.830, FEAAIEIEL 734k,
FE (Fst) ~ 0.011~0.138. 7317 Z45 R B MENFEEE T (90%) =25
AP R BRIR . BT AR IR ST UPGMA REEER 5 MREEL, YB.
HH. YS F1 CQSS & H M N—3, YC. SS. WH F1 NJ IUNBE AR N— ., 3
T DU Structure R T RIME B BB T BEAELE 5 MR, X5 UPGMA
RRE TR 5 Cyb R F A i 5 R R, 8 MR R H (h)oh 2~15,
AR Z R (HdD 4 0.154~0.887, #ZIRZFEME () 4 0.0005~0.0108. Ff A4
Ko b B, BRI A T AR 4k, 84% 700 R 805-0.01478~0.9137
FEAA AR PERL S Tajima’sD (-0.59467, P> 0.05) Fl Fu’sFs (0.56621, P> 0.05) 45
BARRZE, HASE A0 E R0 A o BF 5045 A R K8 6 11 38 % 40 R AR5
TR E SRR S KR .

JpIE]. KfEHE, GITDAE, IR b (Cyb) R BfE 2R, Pl

KEIFE: EBXE S LK FRA (2022YFD2400101)
*EWMEH, A%, AAR, TENFAREBLATEUARIRHR
E-mail: Icj@yfi.ac.cn
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48543 NPFF/NPFFR R4GXEE. £EETRIEE R H/ERAN
FIFfE

XEGAR 123, ZRgp s 124, RAEgE 3, fROKIT 12, e 12, EEE 12, FiE
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Genetic analysis of global Atlantic salmon populations and
development of a haplotype reference panel for genotype

imputation

Xiaofei Yu!, Qifan Zeng!, Yuxiang Liu!, Bo Wang!, Hendrik-Jan Megens?, Lingzhao Fang?,
Jingjie Hu!, Zhenmin Bao!
1. MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences,
Ocean University of China, Qingdao, China
2. Animal Breeding and Genomics, Wageningen University & Research, Wageningen, the
Netherlands.
3. Center for Quantitative Genetics and Genomics, Aarhus University, Aarhus, Denmark

Abstract

Atlantic salmon (Salmo salar) is one of the most recognized and economically
important species within the Salmonidae family. Although genetic differences between
farmed and wild salmon populations have been studied, variations across different
geographic locations remain unclear. Genotype imputation is an effective method for
acquiring a large number of genomic variants at a low cost. In this study, we identified
over 40 million single nucleotide polymorphisms (SNPs) through whole-genome
resequencing of 1499 individuals spanning 9 countries and 21 institutes. Linkage
disequilibrium decay, nucleotide diversity and nucleotide diversity of Atlantic salmon
populations from nine countries were estimated. To pinpoint potentially advantageous
loci in Atlantic salmon, we analyzed selective sweeps by examining nucleotide
diversity (0m) and the fixation index (Fst) in a Chinese population (Guoxing). Using
these high-coverage resequencing data, we constructed the most comprehensive
haplotype reference panel for Atlantic salmon to date. This achievement promises to
enable high-quality, cost-effective imputation methods. Our findings offer a robust
toolkit and valuable insights for managing germplasm resources and guiding genome-
driven breeding initiatives in Atlantic salmon.

Keywords: Global Atlantic salmon; Whole-genome resequencing; genetic parameters;

Haplotype reference panel; Single nucleotide polymorphisms
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Genetic basis analysis and genome prediction of swimming
performance traits in juvenile spotted sea bass (Lateolabrax
maculatus)

Hao Li 1, Chong Zhang ¢, Haishen Wen 2, Xin Qi %, Yani Dong !, Cong Liu !, Yonghang Zhang ¢,
Chunxiang Niu %, Yun Li %2~

1. Key Laboratory of Mariculture, Ministry of Education (KLMME), Ocean University of China,
Qingdao 266003, China.

2. Sanya Oceanographic Institution, Ocean University of China, Sanya 572000, China.

Abstract: The swimming performance of fish is crucial for their survival, playing a
significant role in enhancing disease resistance and facilitating stress recovery,
particularly in aquaculture fish. Understanding the genetic basis of fish swimming
performance is essential for its integration as a key trait in selection breeding programs,
especially for deeper offshore aquaculture. Spotted sea bass, an economically important
aquaculture fish species in China, exhibits euryhaline and eurythermic characteristics
and has demonstrated substantial potential for deep-sea aquaculture. Therefore, in our
study, the absolute critical swimming speed (a.Ucrit) Of juvenile spotted sea bass were
assessed, ranging form 24.50 cm s? to 65.00 cm s?, and this range enabled the
identification of individuals with superior and inferior swimming abilities within the
test population. Based on whole-genome resequencing, genome-wide association
studies (GWAS) were conducted for three phenotypes of swimming performance,
identifying 25 associated SNPs and 85 candidate genes, indicating that it is a
polygenetic trait influenced by multiple biological processes. The heritability estimates
for a.Ucrit and relative critical swimming speed (r.Ucrit) were 0.21 +0.08 and 0.22 +
0.08, respectively. Furthermore, the impact of various genomic selection (GS) models
and SNP densities on prediction accuracy of swimming performance was evaluated
using genomic prediction (GP). The SVM model is recommended for continuous trait
prediction of swimming performance, especially when SNP densities ranges between
500 and 50K, as it provides more accurate, efficient and stable predictions. Our research
further enhances the understanding of the genetic basis of fish swimming performance
and holds promise for improving productivity in deep-sea aquaculture through genomic
selection.

Keywords: Deeper offshore aquaculture; Lateolabrax maculatus; Swimming
performance; GWAS; Genomic selection.
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Genome-wide identification of GH/PRL/SL family and their

receptors

Min Zhang, Zhangfan Chen, Yuhong Shi, Zhe Wang, Na Wang*
1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao
266071

Abstract: The Chinese tongue sole (Cynoglossus semilaevis) is a marine flatfish of
significant economic value, characterized by pronounced female-biased sexual size
dimorphism (SSD). SCRNA-seq has revealed that sexual differences of cell number and
gene expression within the PIT-1 lineage of the pituitary gland are essential for
interpreting its female-biased SSD. Among hormones secreted by PIT-1 cell lineage,
growth hormone (GH), prolactin (PRL), prolactin 2 (PRL2), and somatolactin (SL)
comprise a gene family within the extensive superfamily of class-1 helical cytokines.
To better understand the function of the gh/prl/sl family in teleost SSD, we identified
the members of the gh/prl/sl family and their receptors at the genome-wide level. As a
result, five genes from the gh/prl family (gh, sl, prl, prl-like, and prl2) and their
receptors (ghra, ghrb, prira, and prlrb) were identified from C. semilaevis. Their open
reading frame sequences ranged from 603 to 762 bp and from 1334 to 1902 bp,
encoding 200-253 amino acids, respectively. Phylogenetic and structural analyses
revealed that the gh/prl family is clustered into five groups, while the receptors were
clustered into four distinct groups. Interaction network predictions indicated that GH,
PRL, and SL may interact to collectively contribute to individual growth and
development. Additionally, the transcripts of the gh/prl family and their receptors
exhibited varying abundances in the pituitary, brain, gonad, and liver of both female
and male C. semilaevis, with most genes showing the highest abundance in the female
pituitary. Furthermore, GH and SL were found to be maternally expressed. In situ
hybridization revealed the presence of PRL, SL, and GH signals in the rostral pars
distalis, pars intermedia, and proximal pars distalis regions of pituitary tissue. Notably,
knockdown of gh gene by RNAIi in C. semilaevis pituitary cell line resulted in the
upregulation of PRL and SL. This study provided a foundation for further functional
characterization of the gh/prl gene family, contributing to a deeper understanding of the
growth and reproductive mechanisms in C. semilaevis.

Keywords: Gh/prl family receptors, growth hormone, prolactin, somatolactin-a,
Chinese tongue sole (Cynoglossus semilaevis), pituitary.
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Dynamic changes in pigmentation-related gene expression
during morphogenesis in Plectropomus leopardus revealed

by comparative transcriptome analysis
Xi Liu', Huiqing Zhang', Kaixiang Zhang', Xianwu Deng!, Changqing He', Huapu
Chen'**, Guangli Li'*#, Chunhua Zhu'!~?, Mouyan Jiang'*
Fisheries College, Guangdong Ocean University, Zhanjiang, 524088, China
2Development and Research Center for Biological Marine Resources, Southern Marine Science and
Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang, 524006, China
3Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Guangdong Ocean University, Zhanjiang, 524088, China
4Guangdong Provincial Engineering Laboratory for Mariculture Organism Breeding, Guangdong
Ocean University, Zhanjiang, 524088, China
Abstract: Plectropomus leopardus is a valuable marine aquaculture fish, prized by consumers for
its high nutritional value and gorgeous appearance. The economic significance of this species is
largely influenced by its body color, prompting researchers to become increasingly interested in
understanding the mechanisms behind its color formation. However, previous studies have mainly
focused on the molecular mechanisms of body color formation during the adult stage of this species.
In this study, it was observed that the body color of P. leopardus undergoes four distinct stages
during early morphogenesis: transparent (PT), red (PR), red with spots (PRS), and brown with spots
(PBS). The L*a*b* values of skin at each stage differ significantly. The number and distribution of
erythrophores and melanophores play a crucial role in determining the body colors of P. leopardus.
Transcriptome analysis of the skin at these stages revealed multiple differentially expressed genes
(DEGs) and signaling pathways related to pigmentation. These pigmentation-related DEGs can be
categorized into carotenoid metabolism-related genes (e.g., scarbl, ldly, plin2, apod, ttc39b, etc),
melanin synthesis-related genes (e.g., oy, tyrpl, dct, pmel, sic7all, etc), and genes related to
pigment cell development (pnp, ednrb, csflri, sox10, bnc2). GO and KEGG enrichment analysis
indicated that processes like melanin synthesis (e.g., wnt signal pathway, melanogenesis, tyrosine
metabolism, etc.), lipid metabolism (e.g., cholesterol metabolism, linoleic acid metabolism,
arachidonic metabolism, fatty acid biosynthesis, etc.), and pigment cell development (e.g., pigment
cell differentiation, cell development, etc.) are likely involved in the body color formation in P,
leopardus. Finally, we proposed a hypothesis regarding carotenoid metabolism in erythrophores and
melanin synthesis in melanophores of P. leopardus skin, drawing from existing research reports and
transcriptome data. Overall, this study provides a new perspective on the molecular regulatory
mechanisms of body color formation in P. leopardus, laying a theoretical foundation for molecular-
assisted breeding of body color traits in this species.
Keywords: Plectropomus leopardus; Pigmentation; Carotenoid metabolism; Melanin
synthesis; Pigment cell development
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Genetic insights into hypoxia tolerance in silver sillago
(Sillago sihama) through QTL mapping and SNP association

analysis

YE Minghui', KONG Lingwei', JIAN Zhenghao', QIU Zhonggi', LIN Xinghua'~,
ZHANG Yulei'2, HUANG Yang'?, LI Guangli'?, TIAN Changxu'-**
1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088
2. Guangdong Research Center on Reproductive Control and Breeding Technology of Indigenous
Valuable Fish Species, Guangdong Provincial Engineering Laboratory for Mariculture Organism
Breeding, Guangdong Provincial Key Lab of Pathogenic Biology and Epidemiology for Aquatic
Economic Animals, Zhanjiang 524088

Abstract: Oxygen is vital for the survival, growth, development, and reproduction of
organisms. This study investigates the genetic basis of hypoxia tolerance in the silver
sillago (Sillago sihama), a species highly valued in aquaculture despite its traditional
susceptibility to low oxygen environments. By employing quantitative trait locus (QTL)
mapping and single nucleotide polymorphism (SNP) association studies, the study
enhances our comprehension of the genetic factors involved in hypoxia tolerance. Six
QTLs associated with hypoxia tolerance have been identified, spanning five distinct
linkage groups. Enrichment analyses highlighted important biological processes and
pathways, particularly those related to potassium ion transport and cytochrome P450-
mediated drug metabolism, which play a critical role in responding to hypoxia stress.
Seven candidate genes have been identified as relevant to hypoxia tolerance: cyp20al,
mgst3b, kenh2, cluh, adk, xdh, and slc19a2. Notably, the SNP association analysis has
identified 13 SNPs within the mgst3b gene, with five SNPs (g.5837>C, g.6114>G,
g.629T>4, g.633T>A, g.9374>G) showing a significant association with hypoxia
tolerance. This study sheds light on the molecular mechanisms underlying hypoxia
tolerance and suggests potential genetic markers that could be used to enhance S.
sihama's ability to withstand hypoxic conditions through selective breeding, providing
valuable insights for the improvement of sustainable aquaculture practices.
Keywords: Sillago sihama; Quantitative trait locus (QTL) mapping; Hypoxia tolerance;
Glutathione S-transferase (GST); Single nucleotide polymorphisms (SNPs)
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Decoding the role of HIF-1a in immunoregulation in
Litopenaeus vannamei under hypoxic stress

Jia L. Men', Yi J. Xue!, Ying Fu!, Xue Bai!, Xiao B. Wang', Hai L. Zhou!**"

1. School of Life and Health Sciences, Hainan University, Haikou, 570228, China
2. One Health Institute, Hainan University, Haikou, Hainan, 570228, China
3. State Key Laboratory of South China Sea Marine Resource Utilization, Hainan University,
Haikou 570228, China

Abstract: Hypoxia poses a significant challenge to aquatic organisms, especially
Litopenaeus vannamei (L. vannamei), which play a vital role in the global aquaculture
industry. Hypoxia-inducible factor 1a (HIF-1a) is a pivotal regulator of the organism's
adaptation to hypoxic conditions. To understand of how HIF-1a affects the immunity
of L. vannamei under hypoxic conditions, we conducted a thorough study involving
various approaches. These included observing tissue morphology, analyzing the
expression of immune-related genes, assessing the activities of immune-related
enzymes, and exploring immune-related pathways. Our study revealed that RNA
interference (RNAi)-mediated knockdown of HIF-la markedly reduced HIF-la
expression in the gill (75 to 95%), whereas the reduction ranged from 2 to 43% in the
hepatopancreas. Knockdown of HIF-1a resulted in increased damage to both gill and
hepatopancreatic tissues in hypoxic conditions. Additionally, immune-related genes,
including Astakine (AST), Hemocyanin (HC), and Ferritin (FT), as well as immune-
related enzymes such as Acid Phosphatase (ACP), Alkaline Phosphatase (AKP), and
Phenoloxidase (PO), exhibited intricate regulatory patterns in response to hypoxia
stress following the knockdown of HIF-1a. Transcriptome analysis revealed that HIF-
la knockdown significantly impacts multiple signaling pathways, including the JAK-
STAT signaling pathway, Th17 cell differentiation pathways, PI3K-Akt signaling
pathway, ErbB signaling pathway, MAPK signaling pathway, chemokine signaling
pathway, ribosomal pathways, apoptosis, lysosomes and arachidonic acid metabolism.
These alterations disrupt the organism's immune balance and interfere with normal
metabolic processes, potentially leading to various immune-related diseases. We
speculate that the weakened immune response resulting from HIF-1 inhibition is due to
the reduced metabolic capacity, and the existence of a direct regulatory relationship
between them requires further exploration. This study greatly advances our
understanding of the vital role that HIF-1a plays in regulating immune responses in
shrimp under hypoxic conditions, thereby deepening our comprehension of this critical
biological mechanism.

Keywords: L. vannamei; hypoxia; HIF-1a; immunity; RNA interference
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Characterization and Phylogenetic Analysis of the Complete
Mitochondrial Genome of Triplophysa microphthalma
Ping Yang §, Wei Guo f , ChaoWei, XinWang, Yixuan Wang, Jia Wang*
Xinjiang Key Laboratory for Ecological Adaptation and Evolution of Extreme Environment Biology,

College of Life Sciences, Xinjiang Agricultural University, Urumgqi 830052, China

Abstract: The complete mitochondrial genome has been extensively utilized in studies
related to phylogenetics, offering valuable perspectives on evolutionary relationships.
The mitochondrial genome of the fine-eyed plateau loach, Triplophysa microphthalma,
has not attracted much attention, although this species is endemic to China. In this study,
we characterized the mitochondrial genome of T. microphthalma and reassessed the
classification status of its genus. The complete mitochondrial genome of T.
microphthalma was 16,591 bp and contained thirty-seven genes, including thirteen
protein-coding genes (PCGs), two ribosomal RNA genes (rRNAs), and twenty-two
transfer RNA genes (tRNAs). All butone of the thirteen PCG shad the regular start
codon ATG; thegenecox1started with GTG. Six PCGs had incomplete stop codons (T-
-). These thirteen PCGs are thought to have evolved under purifying selection, and the
mitogenome shared a high degree of similarity with the genomes of species within the
genus Leptobotia. All tRNA genes exhibited the standard clover-shaped structure, with
the exception of the trnS1 gene, which lacked a DHU stem. A phylogenetic analysis
indicated that T. microphthalma was more closely related to species within the genus
Triplophysa than to those in Barbatula. The present study contributes valuable genomic
information for T. microphthalma, and offers new perspectives on the phylogenetic
relationships among species of Triplophysa and Barbatula. The findings also provide
essential data that can inform the management and conservation strategies for T.
microphthalma and other species of Triplophysa and Barbatula

Keywords: Triplophysa microphthalma; characterization; phylogenetic; complete

mitochondrial genome
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Activation of mTORCI1 signaling pathway by SLC7A5
promotes the limb regeneration process of Chinese mitten

crab, Eriocheir sinensis

Jun Wang"2¥, Yangyi Xu!?3* Chaoyang Guo'>*, Xin Hou'*3, Xiaowen Chen'>3,
Chenghui Wang'3**
4. Key Laboratory of Freshwater Aquatic Genetic Resources Certificated by the Ministry of
Agriculture and Rural Affairs
5. National Demonstration Center for Experimental Fisheries Science Education
6. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai,

201306, China
Abstract: The role of mTORCI signaling pathway in regulating limb regeneration

process of the Chinese mitten crab (Eriocheir sinensis) remain largely unexplored. In
this study, morphological and histological dynamics, profiling the spatio-temporal
mRNA expression of mTORC1 pathway genes, and RNA interference of SLC745 and
mTOR genes were conducted to elucidate their roles in the limb regeneration process
of this species. The results revealed that the key genes involved in the mTORCI1
pathway exhibited dynamic expression patterns during limb regeneration. Furthermore,
the in situ hybridization and RNA1 experiments targeting the SLC7A45 and mTOR genes
indicated their pivotal roles in promoting the formation of the blastema, papilla, and
ultimately, the regenerated limb. Moreover, RNAIi targeting SLC7A45 inhibited cell
proliferation by downregulating genes associated with the mTORCI signaling pathway,
thereby hindering the formation of papillae and impeding the process of limb
regeneration. Overall, our research has identified that SLC745-mediated regulation of
mTORCI pathway significantly impacts cell proliferation during the limb regeneration
of the Chinese mitten crab. This discovery enhances our understanding of the role of
mTORCI signaling pathways in the process of limb regeneration.

Keywords: Eriocheir sinensis; Limb Regeneration; Cell Proliferation
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ST MR B AR EMEBER LD

B, FEE
PUrd KA RlE2Ebe, WoKERBIR S AR BHE MW E AL =, FEE (FER) B
AR BNH KR A AL, R, 400715

JHO

)

WL R N MG B I AT R, 5 N RS2 4 AR BEAE
M. W EsWH, N ZE 321K b (endothelin receptor type B, ednrb) HIHESF " 5l
E £ 1 S e DA A S8 10 2 4 i A4 IR S A A AT A A T 2« LR
WL R A ednrb — A% UL, LA DU 2SI K2 A ednrbl M ednrb2 Wi~ UL
T HEaRRE = RERNAEN, ednrb FERTERET T A (Oreochromis
niloticus) "G ednrbla. ednrblb 1 ednrb2 =¥ U1, 1 ednrbla 5 ednrb2 1E%Y
AR RIS B SR AT IR B B Rk o itk — PRI ednrb 1R AR B RIR (A TE 1
R ThEe, AHEFURIFH CRISPR/Cas9 HARE L 1T D HEM ) ednrbla™™\ ednrb2™~
Ml ednrbla™ ;ednrb2 ™" RARMR . BB REH, DHEM ednrbla™ FAZPRAT
T M AH G B A Y B 2 b, HEAIH ednrb2 ™ RAFRIL AN A ik DME R B
JE M S BRI E S, 1 ednrbla™rednrb2 ™~ SRARARUTL A0 ML J L 58 4 B2k,
ANAENT RS ARSI 2 /> B TR A, (RIS R/ o SR A M Bl th W 25 b, RAR R
W EEPIR, WKW X535 ednrbla™™ RAARY)) 1 1 TE R B T )
2B R 20 BRI R 40 s D I R BUAN ], W] R DR D B 5 fa e A F v R AR
T ednrb2 W1 ER. GE LTI, ednrbla A ednrb2 W] RETEJE T B A i ¥ (0 2 41 g
KREAEFEAEBREERN. THSNIEARA MBS, & RKEER
KRB AT . N 3 52 A Y 2k [R5 2 9 #0375 BH ) 4k €0 3R B TR i 3 0 AH 5%
T A 5T BT A BT IR XS ednrb 71 Fofr #0719 328 DR 2 AR 1 FEL A

REW: ednrb; RFF AR, WRAIM, HERIM: REORANE

KT E: BFXE S & i %ITEH (No. 2022YFD1201600) ., [ X B 4% % 4 & L T H (No.
32373106, 31872556). # 3% (NSFC-NSF) A4 % ¥ A E#H TIME (No. 31861123001,
R KRB AF B S (No. CQFTIU2024-08).

EAEE, TEE, B, B, B, HEARN, TENETFEZFEREEHETS
B AR, Tel: 023-68253005/13617606226, E-mail: wdeshou@swu.edu.cn.
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SEFERZSFERANEARRERE

SRR Y, Syt v
1Sk KA AR AEEORE Sseie =, | ARilk, 515063

WE. ZEREHLEEFEMA (Integrated Multi-Trophic Aquaculture, IMTA) &
— R A A R S SV TR AR S S B A A SRR AR I, Y SEIU R IR IR A 1 —
R HIIRAS, XK IR e e B B S o N TR Z E R E R
Li IR PR AL A IR I R B L, SCEAREE | 278 IR R R i IR R
RIEPIRE, WA T IMTA B FE GG, Gdfm2s, M, Xeds. Bk
AIBEIEE; DG T BN IMTA, 5 HR KT BK IMTA A2 bl 2 7R R R 2
(&R 5r, T AKRIITHE IMTA J& T IMTA; #EiR 7 AT, feEF
I G5 R MR D IR AR DT I A % . HET, IMTA fEKE S & IRt 14
BRI 225577 TR ARAFEAE IR, ARSR M MUK BB RAR . RGN &H 7 B HAER
FAE F 5 6 55 7 N SR AT .

KR FERBRGEIIMA MR EEEE TIFERE

KEHE: | ALBLERBRIXFRR—AEEBIMAERELTE (ERKRE[2022]1144 F);
JTARARAEITRTE (2023B0202010024; KTP20210376); |~ %4 FHL 6] # b vs % T 5 5

(STKJ202209029),
F—1E#&: RWFE, 5, MEH A4, E-mail: 23cywu@stu.edu.cn,
BHRAMEE: GHW, F, HE, #&, BLERH, TENFEFIWEFRASRET M
A % H %, E-mail: mahy@stu.edu.cn.
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RREERET hsf EH BB ST PRITIREFAR

4 Y Hy *
TR 12 AL

CL. AP K BEART I e SRR B FU R WK SR FE A0 8 A Pl Rp 7 Y A B st e =
2.9 B R R RS S R I R T e sede . IR B R 266071)

WE: 1 H 8 (Cynoglossus semilaevis) & T B FFA /K& TR, BA RN
PR RN 251, ME R R 5 AR Ol I R Tt , (H & I T DA i A i £
(ZW) VR R AR, 4R BN 2 () B DR o AR o P 45l S 4 1 =
fie EPEE ARG T, Asf FBRIHFRIABIIRE 1K E WA R TE SN . A
RIS A hsf FelH Chsfl, hsf2, hsf4, hsfSa, hsf5b), "CATHE T 15 5% iR % i 3
A RIS, /£ TM B Z 1Y W CHETI 3 AR 7= A2 AR K 22 e IR DR BN 1)) Bk U6 f
- HLME f f) eak Fel vey TbfER . JRALRAS R IL, I T BRI IR N Asf HERME
T FEEAAE A, R AERE b EE A TR T, RO Eh  EEALT
RESRM AR, - EL &I HH 00 BE0 B35 A R0 o i o AT s R B I,
i hsf BRI RIS R RGN, I H 5 SR o [ OB B, R ) R IA i
TR FERS LA AR T SIRNA TH0E KL, sox-9. neurl3. cypl9a ~ dmrtl .
teskl «foxI2 ZE5 8 A I ARAL , 053 B R F ik AR AN 0. 255 5 76 09 SL 40 i & siRNA
TG K, sox-9+ neurl3 cypl9a ~ dmrtl . foxI2 FRIEEWH A4, %k
PRIk B R 2 o FRATTHEN, Ay VT B Ma L3 P52 T HE 7 14 ) 23 A v 4% B 22
YERL, IXLBZE LN IR N PR 1 o 5 1 0] 0 AL ) S it 20 7 JE Al

B W, BB T hsfs MERSME: FTAKIR, siRNA B%

FEYWEB: EF A AR ¥4 (31530078, 31730099); FHEF#A ¥ EHAER Lh =%\
= #i AT 5T E (2017ASTCPOS15); 1L R 4 & 1L 5 2 2 B3t |
“EFEE, B, BIFRE R, Email: xuwt@ysfri.ac.cn

214


mailto:xuwt@ysfri.ac.cn

2024 KFAMBREZEFTHFEREL

Study on the function of heat shock
transcription factor Asfin sex
differentiation of Cynoglossus semilaevis

Abstract: Cynoglossus semilaevis is a unique marine economic fish in China, which has obvious
sex dimorphism. The female fish's weight and growth rate are much higher than that of the male
fish, but high temperature can induce the genetic female fish (ZW) to turn into a phenotypic male
fish. Searching for gene elements that sense temperature will provide molecular basis for sex control.
In zebrafish embryos, the expression pattern of Asf gene determines the heat shock response during
development. In this study, five Asf genes (hsfl, hsf2, hsf4, hsf5a, hsf5b) were found, which were
expressed at all stages of gonad of Cynoglossus semilaevis, and reached the peak at the age of 7M
to 1Y (the key period of sex differentiation and growth difference), and the expression level of
female fish was generally higher than that of male fish. In situ hybridization showed that the Asf’
gene signal in gonad of Cynoglossus semilaevis was mainly located in germ cells, mainly distributed
in sperm in testis and mainly located in oocytes in ovary, and was expressed in oocytes at all stages.
When Cynoglossus semilaevis was stimulated by high temperature, it was found that the expression
of Asf gene in gonad increased obviously, which was proportional to the time of high temperature
stimulation, and The expression level of female fish is generally higher than that of male fish. After
siRNA interference in testis cell line, it was found that the expression levels of sox-9, neuri3, cyp19a,
dmrtl, teskl and fox/2 all changed, and the expression levels of some genes changed significantly.
After siRNA interference in ovarian cell line, it was found that the expression levels of sox-9, neuri3,
cypl9a, dmrtl and foxi2 all changed, and the expression levels of some genes changed significantly.
We speculate that 4sf may respond to temperature stimulation and play an important role in sex
differentiation. These results provide a molecular basis for further understanding the sex

differentiation mechanism of Cynoglossus semilaevis.

Keywords: cynoglossus semilaevis; heat shock transcription factor Asf; gender differentiation;

expression mode; siRNA knockdown

KRB E: EX & 4F¥H4(31530078, 31730099); HF &EHEMYER AR TR FE L
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RLAVRFENRRE MR QTL & hr X Hikik & E py ik
FHEE, K%, BT, BAHE, B, KEE, BRI, 2, HES
PRBERE RSP, TR AR AR 1 T TR RIS, AR

PR MR I, ORI 524088

WE: NYEXER (Litopenaeus vannamei) 5&4=¥K/K =725+ BB A YR,
F ARG 32 B FRFE PR BT SR E SR IR 2 50 o AT 9T B AE R 7 FLARIEE XTI
SRAETN SZVE R B AL FEA, N3RS TR SRR AT R AR SR R AR . AR,
B3 EIXTER Fr 2 [F SR Rk B BERESRAT 21 EAEERE ZE R, HARBMRA
WIEN 0.4mg/L i), “FIIFEER A 13 /. @iExt 200 4> R LR AT
EHM T, KA T 81,892 MRid, ME T —MEE 44 MEBTHE. BKECH
5,386.79 cM UL EINE . EBHHEIN 12.79 cM & 196.86 cM A5E, “FiH
122.43 cM, FRICTEEETE 0.03 ¢cM & 0.61 cM 2 (8], f i AR AR 10 25 5 43 3] HH B
£ LG11 1 LG44. QTL Zr#rdass 1 8 NS HAIM 52 MEAH SR ) QTLs, idk I 78
ANEEDR, b 13 AR DR 2 5 R AAU T 52 1R (R g i B PR o gk — 28 ) AT 52
FIRRAST B2 AR BT S0 (RNA-seq) 70T, KRILT 1,973 NEFRIEHER,

GO 1 KEGG &£t ion, ZREEREZ 5 | DNA 25, RNA 42 &t )5
LA HEEYSRE. BT EE QTL 5 HEE, ik 7 11 MESARI]
TEFRRIEMEER, &GRS AT (BSR) #E T 4 ANEAAER SRR
2R ARIBFE D, X L FE [R5 R AR 52 MR B DA O o X T S AN AR T % LAk
Xof WRER SRR SZ A AR AL AR B, 1 L Ao 368 A o5 R 3 DR B S L R B T Al

SRR JLONEATIT: SR Z: AN, QTL R HERES BN

WBIRE: /A4 wE e s AR ML =k /1 E (K22221); [ A4 & 1 & AR & 61 57 60
E (2023KTSCX042).
EREE, HEH%, BIHR, EENEAFIEEERSERAY.

tiancx@gdou.edu.cn
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ERFERNSEBENMERZERAMAE . BESH
HME T HMR

R, EHERY, O BREA, BEYE BETS, AEC

XEE °5 fRaEE S, XENIY, XBEX,  TES Y, EHET
L7 ARIBEER K252, T AR 524088;
2. P EBLEGHE G W R AT, R AR ERFHR RS R ER L, LREG
264003;
3. M TR A R A IR S5 oty , ILARIE G 2614005
4. MG IGHEAF R, ILARMEE 264003;
5. BB, ILARE L 2664265
6. Ml i 2 FRKE PR A R AR, ILARMAG 264006
ME. VRS UL (Argopecten irradians concentricus) 7& 3% E w5 J7 B E 1 W 5%
DUZRFRGE S Pl S8 T F7 FE MY 38 K B R AR Y B K (AR o o ot 1 75 oKk — ELAE R A
T BB M DU R, ANSCAESE R DL (PP) ISR ERE B DL (SS) 2 [A1EAT
TR AT . G REH, EREZERKE IR, ARG EZEA IR
R B AR USRI, SP AT PS [ Z AL # o il e i 34. 97 AT 21. 74,
JBEE 138. 35 1 79. 48, #AKE 155. 12 F1 40. 60, H5E/ILE 349. 60 A1 214. 40,
ZAT4H PS ISP [ E Ay R L F A4 SS 1 30. 68%F 82. 05%, [ AL E &
94. 55%F 178. 22%. JEA& AT #UEHEER M, PS Al SP 2 WM Argopecten i 1
Z M EIERZER. K2 H GG AW IR e a4, - HAEDhRe FR N
ANEW, JAH 0.79-4. 66% 50 FREMS 2 HE . WAk FF = AR IR I I e AR AR I
g5 AR, 25 R DUAN S5 74 B a3 DL 2 1) 1 2% 52 v e 3R B A 55 174 1S R DURPRE
[Pyt A% o R AR — 2K A B2
R SEPUENE U K UL MhlAl e R OLES; w2 EFE

RETE: YEER AR ZEAL (£ 31972791 B/ 42276147 &) ; LEZ RV B ML
TH A (% 2020L72GC016) 5 LWARETEALARK L HEAHRMEEZ  (No. SDAIT-14) ; LK
ERBAFTRE AR ATE (2021TSGC1229)

«BIPEH, EHE, AR, TENFIRBREFTMGEARE
E-mail: chundewang2007@163.com
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Heterosis, genetic diversity and fertility of reciprocal hybrids

between Argopecten irradians concentricus and A. purpuratus

Min Shen!, Jinjing Wang?, Rongjie Chen®, Tingjin LV*, Jieyu Chen®, Xia Lu?,
Guilong Liu®, Xin Xu®, Zhigang Liu', Yuewen Deng', Junhao Ning® ", Chunde Wang*
1. College of Fisheries, Guangdong Ocean University, Zhanjiang, Guangdong, 524088, China
2. Research and Development Center for Efficient Utilization of Coastal Bioresources, Yantai
Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shandong, 264003,
China
3.Laizhou Marine Development and Fishery Service Center, Laizhou, Shandong, 261400, China
4.Yantai Institute of Marine Economy, Yantai, 264003, China
5. Qingdao No. 9 HighSchool, Qingdao, Shandong 266426, China
6.Yantai Spring-Sea AquaSeed, Co., Ltd., Yantai 264006, China

Abstract: The bay scallop southern subspecies, A. irradians concentricus, is an
important cultured bivalve in southern China. However, the demand for superior stocks
with faster growth and larger size has been increasing. To improve the stock of this
scallop, interspecific hybridization was carried out between A. purpuratus (PP) and A.
irradians concentricus (SS). The results showed that both reciprocal crosses developed
normally and exhibited significant heterosis in important production traits such as
growth and survival. At harvest, the heteroses in the SP and PS cohorts were 34.97 and
21.74 in shell height, 138.35 and 79.48 in wet weight, 155.12 and 40.60 in soft-body
weight, and 349.60 and 214.40 in adductor muscle weight, respectively. The crossbred
cohorts PS and SP outperformed the purebred cohort SS by 30.68% and 82.05% in
whole body weight, and by 94.55% and 178.22% in adductor muscle weight,
respectively. Morphological and molecular evidence indicated that the derived
offspring were true hybrids between the two Argopecten scallops. The gonads of most
hybrids were fully feminized and functionally male-sterile, although only 0.79-4.66%
of the spawned eggs were able to hatch and resulted in normal backcross offspring. The
results from this study indicate that hybridization between A. purpuratus and A.
irradians concentricus may provide a promising way for genetic improvement of
existing A. irradians concentricus brood stocks in China.

Key words: Argopecten purpuratus; A. irradians concentricus; interspecific
hybridization; heterosis; genetic diversity; fertility
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ETHRAFMNRGHEZKEBRAETAT T LAEXSER

AlRE KL BN S F AR

LR mEIREC = R 5 TR S

L7 ZRIFPE R K b, WL 524088
2. T R RNFEB SR T, ARG LA GO E A L, TAREES
B E IR E S, AR R Y IR S AR B SR, T 510640
WE: CHEDHR ISR T IR ST IR A KR B B0 TR i)
ARG PLLGNERT IR B TR R, kB C20 4H (20% 58, n=4). C35 4
(35%5G 411, n=4), BT AR TLE 0T 7 ik 22 S R Ik S DR AN 22 S AR,
ZJEBEA KEGG B0, WEMKEME EIER. (455 Hatd g R e, 7
C20 A1 C35 HIL KA 910 N ZE ek, Horp 338 NMER Fif, 572 NEKH
. KEGG iR, ZRFEERFEFEEENTW RS IR RES
FEPEZ RIS, R R, 17E C20 4A C35 At 143 AN ER
R, H LRKHE 894, FAIA 54 1. KEGG B/ R, 2z A0
Y3 B E R RO SN RN ZERAB LG T REL2 AN ®
oy BREITRY], 2 RRIAER S 2 RN B E B B FRAN .. Ok
R BRI R FURIRERE 5@, WA EImERILE G 5w
PAR BRI (IR RE MR R WAEMERT . (4 BFExE
S IR HE DRURD 22 S AU AE R AR B B L B T Sk R AE L, RTE N SR
TR FLANEERTEF LA AR KR B T L i B R S AR, DL IR 5T SR T
NLARERTR LA AE KR B 10 T IR NS IR 27 & P (e LAtk
REEE: T JLYNEERTER; sl R BE T

FEYHE: | R R A FBA R W EUH F0RA (XT202301) 5 A H E R EE K
T E (G2023030042L) ; |~ A4 & AHk %6k & I (2024-SPY-00-006. 2022SDZG01)
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