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WE: I 2MAIFSEFRFENELRTALBRNAE, LREAEE R EE ERAT
.18 BF ;T 3% (UHPLC/Q-Orbitrap MS) #t A T & £ & & 88 7 8 & & [ o 1 AT JE 99 4.
A Aot RS 4T T R R A F A7, FFMET FERABEE. TFARAFNREREEAL
fe B AT ER T, EFIES AL 57 8 Foofn 2% o & % i 68, 27, 63 Fn 212 A g
FArEY, FEAEH B2 28 (PS). # 5Bt LB ik (PE). # g Bt e (PC). H il = B
(TG) fn#i %t le (SM) 2. 4 F AR 9 TG, H ik — B (DG) Fn 4 4 Bt i (Cer) 4 flg £ 4 T £ &
FABRTEANFEN TS FRERHY, BHREKE. B EE g FERE
EN A ERKENTE, TES5T TG BEREHRNYRE. X LW, EEESE
MERXFARFEZLALNTG. B E T AREENTMN, JBRARAA X BEELET L
1, 5 g i AR R AE AR 3T AL

REERE: B REEE,; MRkt BEAE; fRAHt

FESHES: Q493.5; S 965 MERARARS: A

2B B8 (Conger myriaster) J& T 88 i H  Jp, JEMRNG . 0w i 2 pg U RE IR,

(Anguilliformes) B 7 2 £} (Congridae) F 7 i J&
(Conger), J=3REZRF . il 55 0w i 5 UL 2et,
Wit o T T £ IS %) o B A 457 DA S VR R A T B
Ft R 8 1) B R S L, B A A T I A
DN S R e & 13 Fa R T = ISP I R
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24, BEEE AL AN T A, R
Fe B N TR, M I T A B A L R
HES T, W2 Tl AR A SR
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Hmw s 2 ELS, A2, H
TR ML AR (PC) A& TR b iy =2 RE R i,
TEAFE Ao A . WG & & ATt A7 35 J7 T A &
SR, AR RRHE 0y S R S, A
] DU S B O iz f , SRS 52
IR R TR, Reas e dE R R B IR
PERR A& 7 IR0 SCHE R o 42 Ak S HARE T, R B
2703 BT 08 AR RN J7 15k 28 T 0 ] TR O i 2R IO
Fp U L SRS X B il (Sebastes schlegelii) 1
PR A B SR T T IR B 2=t oY, R e o %

&
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WARAE 4 SR W = I BRIR A, ik
— 5 T A R R B B AR D B A A
PR AL T LA o TR ST FME PR H A B 0 B
(Haliotis discus hannai) & IR H 2 500, @i ig
e ERe = o VT I N 222 = 9 T S SR C A SR A B
HEFMERE T 2HT, Wang 55 X b E]
ERUFH (Strongylocentrotus intermedius) F NG 5t 4 %
WF5E B UCIERA 1 B AR B2 7 3%, 28 TR
oy TR EZE SR, BIE T 3BT I A
PC(19 Ff) FUMEME TG(11 Fl), Ry itk — 2 F 58 K
SRR IDTR G U S B A 1 5 ] 5 A e S 1Y
HWbREY .

N B AR TE S PR IR & kR vh B G
ER R, mB5aEs1 . R AT RS,
R NG BARHHS RR MANFE A RS E, WL
P FFREANPERR , (R, AR S AR T ARG Y
HERERE ., S HIRENE M. S Fz i,
JE PR BRI se A B, ARITR &
JLH (FAS) Je T IIE b g B G i SC B, 2 51
MR & s ITFRSHE (HL) FIAS & (A I G (LPL) 4t
PRy SR, St TN 0 R e ) SCBE e, HIL 7
JEFA ML b B, AT AR Sk TG A £ I 285 s 4 1 R
FLEETIORL AR AR W e AN, R I 2 5 v % BE
A UM A B R AR AR T R K R
£ p 20 X5 B8 (Cyprinus carpio) I8 B AR A 52 1w
RBURE . . CoEFUYLPA R0 =R (TG) K-
HHL 6 P 52 AR DG

R B AR B e 68 ) N IR i —, H
AL SN R B N TR R DIAH G . H TS
5 8 BT S S R v 5 AR SRR S5 1A
HRROFFEA R, JFRAH ST TN T O N T %58
SR EAT B S SR A R B 2 M Tk
SIHT TR 6 A 8 O 51 B A b A 2R
FACHE Ak, i 1k 5 B 5 3 DDA S Y g S5
PR, BEOOCHENR B sh Sk, hddm AR
R 8 O S RO B AR I S

1 MESTHE

1.1 SCIg# R

S B T 08 0 T 0 S K R R A R A ]
PRBE 60 AR FEG 4T RE (658 +£160) gff) 2
FEHEBE MR, RT3 ERN 1.5m
() 15 T 906 38 KA P OKIR 1 m), B4 Hf 57 48
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20 BB, TEINIEEOKFRGE , AR A PR A O, IR
FEKIEN (17 +2) °C, Wg/KERE 3041, L5
T AR R B ST SE R S Y BT, OF
Fie BTV VR A SR S A0 B 2 D1 23 T
T AT .

12 EREWBATEASHEXE

O R O R T G AR R N TR
AR A N AL P R 2% (human chorionic
gonadotropin, HCG, 100 1U/kg), #f fixi T /& (carp
pituitary cxtract, CPE, 2 i/ kg)., 14 51N kdEik 4
WA R J5 I A A= BRER K5 HCG IR AW, R
WLREST, BRI 1R 768 RIS AT REHL R
FE 6 BAEAX IR, SRIGH: 2 JiRAE 1 IR SREERT,
B 8l FH BRI 75 (MIS-222) BRI, R o AT
AR, REFNE . SREAINLA, REIM
WAEA I ABFZ 44 2 000~3 000 r/min #.0> 10 min
JEWCBE LK, K FE b AF T ISP JCREY 2 mL A7
BB AR, T-80 °C - 1E, &H.

1.3 DRELHLAZFIER

S BBl MS-222 JRRER IR, TR R4
FHFAR B TR LT 4R, 7 62 1 2 55 T 2 i
W T, SRAEF|INEAE Bouin G FE, £ 30%~
100% I SBEREREIK , —HAE W] 8~12 min,
HAR GO T AT, B 2~3hFUIK 6~
8 um JEAYATIEY] - (1508A, 1% Rkl 25\1 A FR
NFD), AKE-PLL (HE) PG5, 15 BRI
ATV R WK, 25 B R P BE B A 5 TE G
B (Nikon Eclipse 55i) X%, i#iid Nikon DS-
Ril PEATHAME, FFH IS Utoh 2529 Birsf & 19y i &)
RO R TR .

14 MHmABRBEREZ T

LR 88 6 4K B B Be A By Br R A 41 4
B 6 MAEARSEATRTALH, A FEAHREL 30 mg 41
ZUS A 1 mL HEOKE 42 1), WH G
JE A B (70 Hz, 2 min), #75 $#2HL 10 min J5 T
—20 °C # & 30 min, KR # .0 (12 000 r/min, 20
min, 4 °C) J5 LS 0.22 um A LR 1B U8 1
WHE AT R AW AH 5 DY B R L IE B
(UHPLC/Q-Orbitrap MS) & ] . [A] £, HL 100 uL
MHEEEAS, T 400 pL W EK AR, #4410
min 5 T —20 °Ci# & 30 min, {KIRE.CJ5 (12 000
r/min, 20 min, 4 °C) WA & IR JE W) HIE RSt 1T
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UHPLC/Q-Orbitrap MS ¥ . SZ56 i 2, FA4
FEA S BIE 2 pL 4 ZUREAS I SR A 1) LT W
1A TS &1 (quality control, QC) HEAS

& i &1t {4, 1% #1 °& Thermo Syncronis
CI18 %4 (100 mmx3 mm, 1.7 pm), WizhtH A K
CNE 7K (60 = 40, RFALL), WS 10 mmol/ L
Hee, WM B « FHEE (10 : 90, 1K
L), WS 10 mmol/L F R £% 5 11k 60 °C,
EAE A% R OB 10 °C, HEAE A S pL, Ui 04
mL/min,

FEE AT LSS TR (HEST),
ISR SR LY LW S Eil 1k €)1 i i e E S K]
B (Full MS-ddMS?) 480, AT 135~
2000 m/z; 2 (Full MS) 43+¥38% 70 000, —%
3 (ddMS?) Zr FER 17 5005 BE%5 LR 3 kV, #
SN 15 L/min, 4B (N,) Wit # 4 2 L/min;
BT IR 350 °C, B4R 320 °C,

15 EEN

TR R R R 5 i (FAS). HPISHEE (HL) Al
A NG (LPL) 3 14 R 1 16 B AE P B4 A B
INFVA TR R G lE (ELISA) A & TR
B 6 A, REAFEARHERRARI 0.1 g JIT
EZHZR, $ZRE 1« 9 Y LLBITIARRRRERZE vhiA L (PBS)
(pH 7.2~7.4) TEWFEE A #4751 9%, 2 000~3 000
r/min 250> 20 min JFYCEE IR, HR IR UL R
A BRAEATRLN , RAFEAREZ I 3 K

1.6 HIELIE

SR EXCEL AbHR, 45 5 LUP- 34+
b2 KR, (i SPSS 22.0 {4 X 45 4 4K
i Z A AT gt o M, 3K P<0.05. A
JoT 4 2 I G 5040 8 2ok 9% 5T 43 AT B4 Progenesis QI
(Waters Corporation, Milford, 3& [&) Zb P, K154
OB EFTE] L AT bR B A R R S BR
LR 80 % Fudliwg, fRE 2/ —HMEM TP AERE
80 % LA FiyAR G, HEATHRh A BB (46 RE [
e/ MESEA A BE) o KRR A SBT3 U 1) Wi [0 5 8 37
17 EANE — b5 1B s 5 AR BT 2H 7 £ b R
4 SIMCA-14.1(Umetrics) #E17£ 04 1128 & 434,
22 E W44 BT (principal component analysis, PCA)
FNIE 2 e /N — e F31 43 #1 (Orthogonal partial least
squares discriminant analysis, OPLS-DA), f# H
200 Y 4k 10 R PEAG AR A i AT SERR T o KR
AT ¢ 55 A 25 S A% 4L (fold change, FC) 43 #7,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

%54 OPLS-DA 15 #4753 {1 78 1 050 B R A
(variable importance in the projection, VIP), #fiiE
BEZESIRF, Hh VIP>1, P<0.05 fO)IE2H R
g i 2 NG . ffi il HMDB (http://www.hmdb.
ca/). LIPIDMAPS (http://www. lipidmaps.org/) Fll
MetaboAnalyst 5.0 (https://www.metaboanalyst.ca/) %
AL IR R A2 SRR 0 T 10451 L b
2 R
21 ERFWBIIELE

Ab T 6 AN [R] 2 T I AR 17 B2 B 7 48 BT B 200 i,
T ) I GHOUE 5 I 9 S v B B A A AL T
] — 3 (R A1 S g e Az BB, 40
BEAR BN [(5.23 £ 0.33) mm] HEFI S5, 40fd% 5
T ORER AL I RR-2 SR E, A E AR
14K [(183.06 + 79.42) mm], 25 LR Y B IR 43 4 78
AT RIRR-3 RN B BRI B, AH AR
BOR [(288.79 £ 49.13) mm], JIR7 A i 1~ 20 M o,
O 2R ) BAE O RR AR SN L5 12T Ri-4 S Y 4R O
BRBYBE, BH-REAN A AR 4k 22 TN [(385.50 + 73.76)
mm], PEERECEIE Z, (5 T O o 4 I
KRR -5 AT By B, OFBEAH A B A2 4k 23 K
[(621.07 + 58.91) mm], A% E4ff—Mml, Hg
T OP EBOE S AE K BIAR-6 Jy iUy, 5P 4
FLARIA PR K fH [(684.95 + 18.36) mm], A= L
2, IRTRELG, DRECER/ N,

22 TEABEMEETEARBEREAEFSH

B 2ABAR 4 PCA b1 Ie , ARYRREAR N5
LA KON B R B RS, A4 SC g e A ) o Sy B 5L
RERY . W R IBETT S 220 BE A B (n=
36). AR RET 68 N EAN R & B B 4 Fhi2H 41 OPLS-
DA S HraniEl 1 fin, 15453 Bl R AR & B Boke
m BB E, IR 2 X (BSIH)(& 1-a): RPY=
0.95, Q=0.76, & (ESI-)(A 1-b): RY=
0.70, Q>=0.60; WL ESI+(&l 1-c): R’Y=0.91, Q’=
0.71, ESI-(®1-d): R’Y=0.98, Q’=0.71; YR ESI+
(B 1-e): RY=0.98, Q=0.96, ESI(& 1-f):
R’Y=0.78, Q’=0.72; Ifi3% ESI+( 1-g): R*Y=0.86,
Q=0.72, ESI-(® 1-h): R’Y=0.91, Q=0.69; R’*Y
RN BRI RERE ), QAR s B AL Y T BE )
RYY A1 QP BRI 1 158 WHIARE Y (142 5 A 0 0 00 4 e
I, BURERW, AL AL ELR B AT
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o

100 pm

]

Bl ZERTEARE L GIHAINRERFHE
LR TR AW B 2 BRI BL, 3 WD SRITEL, 4 KRN BERINBL, 5. HOEBINEL, 6 WM od MEW, ye. SNIER.

Plate

Histological characteristics of ovaries in different developmental stages of C. myriaster

1. chromatin nucleolus stage, 2. oil droplet stage, 3. primary yolk globule stage, 4. secondary yolk globule stage, 5. migratory nucleus stage, 6. matura-

tion stage; od. oil drop, yg. yolk globule.
FEME.
23 DIRABHEXERIFEINEE

TERFRE . PR, R0 a2 0 7 ¢ 68
27, 63 M 212 MR FAR &Y, FEAFEHENE M 22
IR (PS). BEARMELBENL (PE). BEARMIENLES (PT).
WERREENLGE (PC). HIMBEARIR (PA). BEAREEH
(PG). Hh =M (TG). ¥E#ENE (SM). Hih — g
(DG). 2 WML (Cer). L8NS (CL). JH [ B Mg
(CE) MUBE iR (FFA)(F 1), 2 e 88k & & 1t
FEFIFE CL. DG, Cer. PA (& & L EF
W& ER G T, PE. SM, PC & &2 L
ZIEW & EREE, PL. TG, PSTE R W& &
(#l 2-a); WLA TG &&AE/E W FM, 1 PI. PC.
PE & 81650 EM (& 2-b); B+ PI. PC. PE
CRAELELREPZEE L, PG, Cer S L
PG TR, TG, SM 7ER & a8 2-¢); Il
M Cer, SM, PC, PE & &% F#4, TG, CE
Tt LS T, PS S LM, PL ARG
EIRE T (B 2-d).
2.4 BFREBE BRI HE KBS IE M T

R 2 205 g 105 R & B (FAS) 1 1 2 30
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ThE G BRI RS, FERI IR # BRI BL [(407.65 +
11.20) U/L] ik 8 i KAE 5 — B R R K,
TE U [(381.99 + 6.53) U/L] 59 2% 1 # BRI B
O R R (P<0.05)(&] 3-a), JITHEZH 4

JHFRR S (HL) 754 2 e T 5 BRI a3, 764
e BPEEER I BE [(277.75 + 10.57) U/L] ik 35 K85
— HARFFE RO KO, AR BN [(257.68 +9.71)
U/L) B Ram B B I N R gs, (R g 25
(1% 3-b). JHFNELH L P R 8 1 BEBE (LPL) ¥ M 2 30
SeTtEE REAR R S, ERGERE B B [(378.76 +
15.18) U/L] ik Bl KAEJG R % (P<0.05)( 3-¢).

#ie

I =R R 2 A AR B R ) 32 B AR A

gy, I RS RMRIG & BRI OO iR & B R
g, WRAKTENREMAEAPY, &K
R BEE MR &K B TG & | aEFIE . JLA .
P RIS oz R R, D TR R A
B BB MRk LA RETR , X 5 Wang P X
A K& F B B s i 1 7 28 . ( Haemonchus con-
tortus) BRI TR 45 R — 3 . & FP @ s h
[B] Bk H (Strongylocentrotus intermedius) EHE il J5
K

3
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mTI mTI
I HT2 T2
60000 [§E 10 000 | T3
40 000 | o
S 20000t I ) 5000 |
T & R
g 20000¢ ® 2 5000}
S 40000 % =
—60 000 | ~10 000 |
~80 000 ~15 000
~150 000 ~500 00 500 00 20000 —10 000 0 10 000
1.002 39 * {[1] 1.031 95 * {[1]
(b)
BT
8000 | HT2
100 000 | 6000 | °
= 50 000 | — 4000
Z T 2000t
* 0 * 0
= & 2000 |
o =50000 € —4000t
o l
~  ~100000 | — 6000
~8000 |
~150 000 ' L ~10 000 ' ' ' '
~80000 —40 000 0 40 000 10000 6000 -2000 2000 6000
1.002 * {[1] 1.002 53 * {[1]
(©) (d)
mT! HTI
mT2 HT2
100 000 | 10 000 | HT3
— 50000 = 5000}
=) = °
. 0 ) 0 ‘ﬁ:
> 0000 | = : ¢
a s g 5000 g
~100 000 | ~10 000 |
~150 000 ~15 000
~150 000 ~50 000 50 000 ~20000 —10 000 0 10 000
1.000 28 * {[1] 1.004 99 * {[1]
(e) ()
=n =ﬂ
I T T2
60000 T3 10 000 T3
40 000 |
T 20000} S0y *
* 0 * 0
5 = ® s
< 20000 | - °%
5 = -5000}
S 40000 f < ‘
60000 | ~10 000 |
—80 000 ~15 000
~150 000 ~50 000 50 000 ~25 000 —5000 15 000
1.003 38 * {[1] 1.003 24 * {[1]
(g) (h)
1 TE%BEMEBEEEL OPLS-DA 731f

(a) FFIE (EST+), (b) FFIE (BST-), (c) WL (EST+), (d) LA (ESI-), (e) UF i (ESI+), (f) URHL (ESI-), (g) ML (ESI+), (h) M3 (ESI-); T1.F
W, T2. W, T3 EM, EHREASERR AN HOLREAR, ARBIERRA R H, AR RN T 3 5 1 5 R HORE KN,
YALAR R IR IEAE E o 1 B R A E KN TR

Fig.1 OPLS-DA analysis of main tissues at different developmental stages

(a) liver (ESI+), (b) liver (ESI-), (c) muscle (ESI+), (d) muscle (ESI-), (e) ovary (ESI+), (f) ovary (ESI-), (g) plasma (ESI+), (h) plasma (ESI-); T1. early,

T2. middle, T3. late, each point in the figure represents an independent sample, different colors represent different groups, the abscissa represents the

weight of the regression coefficient of the predicted principal component, and the ordinate represents the weight of the regression coefficient of the ortho-

gonal principal component; the same below.
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#£1 FRERHEXEFEYHE
Tab.1 The number of lipid markers in different kinds of samples (n = 36)
e 1
LS ””ﬁ% PS PE PI PC PA PG TG SM DG Cer CL CE FFA St total
sample
BFRE  liver 3 15 2 15 1 1 20 1 1 3 5 1 68
LA muscle 10 3 4 9 1 27
YU ovary 2 26 4 15 1 5 4 3 3 63
%%  plasma 3 72 8 87 23 13 2 1 1 212

i PS.BENEMEL2 L. PE. BEARME L A¥RZ, PL BEARMENLAE, PC. BEARBLAEGR. PA. HIMBENRER, PG. BENRWEH M. TG. Hu =M, SM. #iuk
fi§, DG. Hih =88, Cer. 4Bt/ CL. LR, CE.HEEES, FFA. B0 FIH.

Notes: PS. phosphatidylserine, PE. phosphatidylethanolamine, PI. phosphatidylinositol, PC. phosphatidylcholine, PA. phosphatidic acid, PG.
phosphatidylglycerol, TG. triglycerides, SM. sphingomyelin, DG. diglyceride, Cer. ceramide, CL. cardiolipin, CE. cholesteryl ester, FFA. free fat acid;

the same below.

PR P IR AR DR & w28 Ak, K BA] LLAE I
NREEHEFT 1~2 > A ZE R i s Ag . Ui 25 R i
Mg . H =Py, DR EREST, X
— 25 BBy B 685 SRR Ak e R S i H
= FRSFEY BRI —E S A .

BERR 2 — RS ABERERMIEE, FE2H
MM RGN, CAEBEIRBEH M (PG). Wills
Mt £ WEfE (PE). WEARME ARG (PC) %1, PC XK
GO I AR BRI TR B B AR,
[F] Fsf -, A2 B9 - 240 L R 524 B9 9 P T 5 SR TR
Rl £ 1475 37 W) B 6 LA PC A PE T Ak A7 A
MWERT, AMRINET PCREALELBETE
WL, X5 Meng & 75 NG & F ok #E o
BRI A AL . FEOP S s R
GRS R TF R Rl G, 843 PE Ak 4B AR VUG TR
74 s 2 L b U A v B o [ 1 e N (B i R 411 )
Y e 2 J A, PE X 200 B F5E 1Y) e 8 R 400 i 53 24
P EZAER B PR, AR . LA
FIGPE 1Y PE & R 7EME IR I A T B8 K,
B O RIE A ECOF il M B i 7 S 1) A B P S5
AR R AR R, 35N T AR Bt #2 b B A 68 i
(Anguilla japonica) BIHILIA . JHFE . BP S F150 1 B
5 5 5 AR D7 R 2L AR AR AR R, IR T
TSR R R W 1 e B izt . YRR R Bt
WY, BRI 2 AR PS) S5 TAEKE
BEESIEAT, v AR A A R e g IR
ASLg, JEHER PS &gt N, iR TE
t PC MR AR, RIS R AT RALE
Fr; MiMSE T PS WS AR S Z A0, X 51
TGP fily P i 2 &5 40 ) 10 728 Ak — 3™ DFRE 20 il A
LAY, BRARPH T RERIC, AP T on S
FEWEAE (SM) & HEZW T, T SM 2 21 i fE i) 3
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B SN, ATAVE S — I (3) 28 AR (A s 2
MRER . b, EEMBET ST EENGES
B Sl RO, Sl AR R A MR, &
RENEPE = IR FE X S I B A BB, 4N Martins %5
WHEYE T Wi NS U BE XS BE L #A. (Danio rerio) ‘% &
BRIEGEPERER W, K IUBE NG TR T LR R B
) BAEPERE, XA B R B ARG W, I
Ah 3 A B AN T A AR S R BN 4 Rk
B E S T 5 H (Anthocidaris crassispina) WP
PREGE . B, ARSCZE kB R 8 EF S M
HOCHEH BN BN & A E R =K, A A
T 2R R R E SRR TS %

JIg Wi TR 5 LT (FAS) J2& N U8 14 g 7 R A ik
TR SRR, REUSMELL L MEHTTG A FOPT R PPt
WM A AL TGP, X4 FAS BWE J1 ik, T
CoA WAMEAL SRR , BRI ZE AR Py B BT,
ARSI FAS W P FE AT 2% D1 ¥ 3R o B 3k 31 e KAE I
PREFFERCE KT, DA 24 1 i r i 26 40 S5 17 A1
R, EHRAE BB TERIER YRR RS, i
PEEE TR, X PR RSP @ R
I PR 5 S Tt 35 PR ) A 5 A e v 8 o A O A — B
YE R N AR ) S B f , IFAS G (HL) RERSA/E AT
REZFIREW RS, HES 5 LW NG
YRR, HL JLT-BE/K A2 2R 2 1 v % Hih =g
KRR AERG 0T, X A v g s 1) 43 gt AN A AL
RE NG AR EE R IE A, ABF5E T HL 1%
PETERR TP Bk B i KA JG — HARRE R R K,
000 = R DR A PO v il R R A H I R 2R
e R E W E IR R R R HL, 7E LUl
Yy UE Shos g, I HL 3G PR 2 T e, X —
45 5 Sun PO XHEEAR BT A ST o A 25 R AR
—5. IEEANEE (LPL) £ 22 551 4UmiL
TR i 077 20 B b 5 R D I A sl S AL R RE A 2 7
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(a) liver, (b) muscle, (c) gonad, (d) plasma; S1-S36 are the experimental sample numbers; the abscissa coordinate is the sample name, the ordinate
coordinate is the lipid name, the color in the figure indicates the change of the relative content of different lipids, and the specific change trend can be

found in the color bar on the right side.
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Fig.3 Activity of lipid metabolism related enzyme of
liver from C. myriaster at different developmental stages
(a) fatty acid synthase enzyme, (b) liver lipase enzyme, (c) liver lipase
enzyme; 1. chromatin nucleolus stage, 2. oil droplet stage, 3. primary
yolk globule stage, 4. secondary yolk globule stage, 5. migratory nuc-
leus stage 6. maturation stage; the abscissa represents the ovarian devel-
opment period, and the ordinate represents the enzyme activity, different

small letters superscripts mean significant differences (P < 0.05).
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Analysis of lipid metabolism in main tissues of artificially induced ovarian
development tissues of Conger myriaster

WANG Guixiang ', LIKang ">, LIU Rucong', JIANG Zhixin ',
BA Xubing !, SONG Zongcheng *,  LIU Liping "**"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China,
2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;

3. National Demonstration Center for Experimental Fisheries Science Education,

Shanghai Ocean University, Shanghai 201306, China,
4. Weihai Shenghang Aquatic Technology Limited Company, Weihai 264319, China)

Abstract: Conger eel (Conger myriaster) is one of the common fish in the East China Sea and other coastal
waters, with over fishing and pollution in the marine environment, the wild resources of C. myriaster face the risk
of depletion. However, there are limit studies on the reproduction and a lack of research on lipid requirements dur-
ing the development of the ovary of the C. myriaster. Therefore, lipid metabolism of artificially induced ovary
development tissue of lipid metabolism was analyzed in different developmental stages of ovary in this study to
provide a theoretical basis for artificial reproduction of the C. myriaster. This study provides insights into the lipid
metabolism of the C. myriaster during artificially induced ovarian development. The lipid compositions of the
liver, ovary, muscle and plasma in distinct stages were determined using ultra-high performance liquid chromato-
graphy coupled with quadrupole-orbitrap mass spectrometry (UHPLC/Q-Orbitrap MS). The activity of metabolic
enzymes in the liver was investigated as well. By analyzing the lipid components of liver, ovary, muscle, and
plasma of C. myriaster at different developmental stages, 68, 27, 63 and 212 lipid markers were identified in the
liver, muscle, ovary and plasma, mainly including phosphatidylserine (PS), phosphatidylethanolamine (PE), phos-
phatidylcholine (PC), triglycerides (TG) and sphingomyelin (SM). Lipids such as TG, diglyceride (DG) and cer-
amide (Cer) in the four tissues showed different trends during developments. In liver metabolism, the concentra-
tion of fatty acid syntheses, liver lipase and lipoprotein lipase showed a process of first increasing and then
decreasing. The process was mainly involved in the metabolism of triglycerides, phospholipids and fatty acids.
Studies showed that the triglycerides and phospholipids in the main tissues of the C. myriaster had changed to
varying degrees during the development of the ovary, and the changes in the activities of lipid metabolism-related
enzymes also corresponded to the characteristics of lipid metabolism. This experiment initially explored the lipid
mobilization of main tissues during the ovary development of the C. myriaster to provide a basic reference for the
artificial reproduction and sustainable development of the C. myriaster.
Key words: Conger myriaster; lipid conversion; lipidomics; liver metabolism
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