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& W) Pl 41 (5, 44 5 (IUCN . 41 {5 4 5% ) 51 Sl i 1 ) b
(Lovatelli et al, 2004), FH I, N T ZEH MRS
XTIRE RS RIR WAL EE, EATEFL
Frp, KEVEZS0OME . HMEHEI REEAR KRS EALAE AT
ERHORE, HEESTESNR | TCIE 5 P (Conand,
1998) . X T 1 = M i 22 5 19 OF 58 B2 05 i =
(Apostichopus japonicus) A /DR RE, A #F5E
R T ORISR e R, oR Tk B4
R PE 2 (Tian et al, 2015; Yan et al, 2013);
Jiang 55 (2019) R 45 A6 Wl 7 B1 i f 0 2 £ 30 2 14 s 4
Jf 2t S AL ) B R REAE R T 0 R S S AR R v e
RE2E S, TR IUNG VR 24 15 P fig J2 T S50 A g2 22
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B30 ) R VL 3 P A BRI T P 0010 25 S, R 3RO M
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Z R AR AR, AT — S A S P i
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AT % 7% H (Lette et al, 2020), K1, XTiESH
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UM 2 R (B P X BB AR R 5, 4 10
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P 40°C AT LA BIERE 2wl AT RE BE VRIS, i sl Al
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) XCMS TP f i) | et g FmigExs 55, 3
FEHA bw=5. ppm=15 , peakwidth=c(5,30) . mzwid=
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Fig.l The multivariate analysis and PLS-DA permutation test of coelomic fluid in H. scabra
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Fig.2 The statistical histogram of sex-specific metabolites

T v i et b 2 T E (1] 3B [RIES, AMEAY)
i 2-ZEW (Fold Change F/M=0.050). 5 /M (Fold

PERIE R ) B-T1 % b E (Fold Change F/M=8.517)
I T HEYE(R 3C), BT B-BE MR W

THRERDOR, BA a1 22 S AU b
HUR A



RAETESE: PReie S M . MRS 22 S AR A 22 S A % 5T

59

o o AN
[N )

=

3-Hydroxyphenylacetic acid
- 1-Pyrroline-2-carboxylic acid
Oleic acid

cls cls

k%

B S MERR Dehydroepiandrosterone

1

&

S

X
T

Gentisic acid SE

Dehydroascorbate F

p-Hydroxyphenylacetic acid '
3-(2-Hydroxyphenyl)propanoic acid 2 M ;

Erucic acid 2

L-Threonine

GMP

L-Lactic acid

D-Ribose 1

Oxoglutaric acid
Methylmalonic acid

Hypoxanthine
N-Acetylglutamic acid
3,4-Dihydroxyphenylglycol 0
5-Methylbarbiturate

&

S

x
T

[

5]

S

=
T

I Aflatoxin B1 -1

3-Indoleacetonitrile

0 Glutaric acid
Dihydroxyacetone phosphate
beta-Carotene

Methyl jasmonate
Alpha-dimorphecolic acid
Gluconic acid
2-Aminophenol
3,4-Dihydroxymandelic acid
Benzoate 0
2-Aminobenzoic acid
L-Homophenylalanine
Theophylline

Nicotinic acid

Creatinine

Phthalic acid

Thymidine
5-Hydroxyindoleacetic acid
Palmitoleic acid

Nicotine

Palmitic acid

-2

JH—4k5% B Normalized intens:
]
2
T

C  4E+09

HE Female

HE Male

B-TH% N Beta-Carotene

*

Isonicotinic acid

L-Proline

'N-Acetylserotonin

L-Rhamnofuranose

Lanosterin

L-Dopa

Stearic acid

9,10-DHOME

Malonate

Putrescine

Myristic acid
-Glutamylcysteine

O-Phosphoethanolamine

5-Aminopentanoic acid

Guanosine

[

3E+09
2E+09

D-Mannose
Dehydroepiandrosterone
Fluorouracil
2-Ketobutyric acid
L-2,4-diaminobutyric acid
Arachidic acid
4-Pyridoxic acid
J 2-Naphthol 0
Homovanillin
3

D
=R~

1E+09

I5—4k38 F Normalized intensity

M Female

|

HE Male

K3 A PSR AR I BER IR VORI B AR SR ERIAER I C: (R Y B-3H % b RARRIA

Fig.3 A: The agglomerate hierarchical clustering heatmap of sex-specific metabolites;

B: Histogram of dehydroepiandrosterone in coelomic fluid; C: Histogram of beta-carotene in coelomic fluid

MURERBFE, 0.05<P<0.1; **URERMEZE, 0.01<P<0.05
* represents significant difference, 0.05<P<0.1; ** represents highly significant difference, 0.01<P<0.05

xk1 EZREEMNHINZESREWP<0.05+VIP= 1)[HZ M log,(FC_E/M)I/MEF]
Tab.1 Significantly different sex-specific metabolites (P<0.05+VIP=1) [The order according to the score of log,(FC_F/M)]
S
4R % SOYrs firpAs e
N S th Sub-path Fold  log(FC_F/M) P
ame uper-pathway ub-pathway Change F/M

-1 hE [IIFES KNS M RAEYE IR 8.517 3.090  0.036
B-Carotene Lipid Carotenoid biosynthesis
34-TRIK TN IR i 2 R At 6.894 2785 0.040
3,4-Dihydroxyphenylglycol Amino acid Tyrosine metabolism
WER — SN R b KRR At S A 5.460 2.449 0.041
Dihydroxyacetone phosphate ~ Carbohydrate Glycolysis/Gluconeogenesis
3-15|L 2 Ji§ BRI AR 4.768 2.254  0.006
3-Indoleacetonitrile Amino acid Tryptophan metabolism
HIEN — 12 BHEMR GEIR . SRR S IR A 4.715 2237 0.025
Methylmalonic acid Amino acid Valine, leucine and isoleucine degradation
W BHEMR R EIR 5 I = R A 4.602 2202 0.029
Spermidine Amino acid Arginine and proline metabolism
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gR1
e
: B YA — Nk
Name Super-pathway Sub-pathway Change
F/M
FRFIR T i RS a-TERAR AT 3.934 1.976 0.011
Methyljasmonate Lipid a-Linolenic acid metabolism
o BB Bk R 3.280 1714 0.042
a-Dimorphecolic acid Lipid Linoleic acid metabolism
p- AR IR IR it I Qi 2.715 1.441 0.049
p-Hydroxyphenylacetic acid Amino acid Tyrosine metabolism
IFIR JiE2E LA DT IR (14 4= ) 2.261 L177 0.020
Erucic acid Lipid Biosynthesis of unsaturated fatty acids
5L [ % Bt A 2.123 1036 0.049
5-Methylbarbiturate Nucleotide Pyrimidine metabolism
3,4- AL HEIR BHEMR Pk @ PR 2.075 1.053 0
3,4-Dihydroxymandelic acid Amino acid Tyrosine metabolism
L3 SR H . Em R 1.989 0992 0.029
L-Threonine Amino acid Glycine, serine and threonine metabolism
IS Hypoxanthine — #%4H2 Nucleotide AR5t Purine metabolism 1.889 0.917 0.026
ZHIKMW 2-Aminophenol AN AT R IR R i 1.825 0.868 0
Xenobiotics Aminobenzoate degradation
Jie A= P 2R iR T 54 ER AR A 1779 0.831 0.012
Dethiobiotin Cofactors and Vitamins Biotin metabolism
D-ZH b SRR A 1.565 0.646 0.008
D-Ribose Carbohydrate Pentose phosphate pathway
i)} —FR Oxoglutaric acid #H2& Carbohydrate FrEEIRIEFR Citrate cycle 1.472 0.558 0.015
LI TER GMP AR Nucleotide AL Purine metabolism 1.366 0.449 0.027
WA R SN W TR Y B 1.344 0.427 0
Aflatoxin B1 Xenobiotics Aflatoxin biosynthesis
3-(2- AT N R SN LTI 1.315 0.395 0.022
3-(2-Hydroxyphenyl) Xenobiotics Polycyclic aromatic hydrocarbon
propanoic acid degradation
L-#LFR L-Lactic acid HiiZS Carbohydrate AR AL Pyruvate metabolism 1.238 0.308 0.037
N-ZEAH IR FIEER Amino acid THRREY G Arginine biosynthesis 1.211 0.276 0.044
N-Acetylglutamic acid
AR MR WA 54EER BUI il B FNEEME I 1.148 0.199 0.014
Dehydroascorbate Cofactors and Vitamins Ascorbate and aldarate metabolism
IR S JHERE IR 1812 1.095 0.131 0.002
Gluconic acid Carbohydrate Pentose phosphate pathway
JEHAZ Gentisic acid HIEHE Amino acid @A Tyrosine metabolism 1.084 0.117 0.007
% Glutaric acid ZFFEFR Amino acid fi R PRI%f# Lysine degradation 1.069 0.096 0.009
- 2 Tk il s 0.737 0441 0.001
O-Phosphoethanolamine Lipid Glycerophospholipid
R HRNE Benzoate SNEPIET Xenobiotics K FR[%S# Benzoate degradation 0.677 -0.563 0.005
5-FR LN LR IR MR 0.674 —0.569 0.003
5-Hydroxyindoleacetic acid Amino acid Tryptophan metabolism
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gR1
" " fEvEAE L
< 7 YAE — LB
Name Super-pathway Sub-pathway Change
F/M

JULEF IR KRR 5 = IR 0.663 -0.594 0.044
Creatinine Amino acid Arginine and proline metabolism
R R SN 5 EZAVy o 0.653 -0.614  0.014
Phthalic acid Xenobiotics Polycyclic aromatic hydrocarbon

degradation
5@ RN ER RIELR R BRI 0.607 —-0.720 0.002
5-Aminopentanoic acid Amino acid Lysine degradation
59 Guanosine AR Nucleotide IR Purine metabolism 0.574 -0.802 0.019
FEMEIMIR Palmitoleic acid 5§25 Lipid SIAERAE A K 0.542 —0.884 0.043

Fatty acid biosynthesis
FEH P Lanosterin g% Lipid f A& ) Steroid biosynthesis 0.538 -0.893 0.035
Y IR TR BARICHT Tryptophan metabolism 0.536 -0.899 0.005
N-Acetylserotonin Amino acid
Mg Thymidine #%H M Nucleotide BEBEACI Pyrimidine metabolism 0.525 -0.929 0.019
B EE Homovanillin F R Amino acid % A RACHT Tyrosine metabolism 0.511 -0.970 0.029
i S A JE2E BHAMERED B 0.506 -0.984  0.002
Dehydroepiandrosterone Lipid Steroid hormone biosynthesis
AR DR ek AR 0.468 1095 0.002
v-Glutamylcysteine Peptide v-Glutamyl amino acid
R gk e R A= 1A i, 0.448 —-1.160 0.000
Stearic acid Lipid Fatty acid biosynthesis
ZXB#. Theophylline AMNEYI T Xenobiotics  MIMER LIS Caffeine metabolism 0.433 -1.207 0.012
P S RERS Myristic acid g2 Lipid R ER A= #) & 1, Fatty acid biosynthesis ~ 0.428 -1.223 0.002
KRB SR R NRESR 0.414 -1.274 0
3-Hydroxyphenylacetic acid  Xenobiotics Styrene degradation
L-[F AL N R IR RINEIR . BB = IRA )5 Il 0.410 —1.286 0.039
L-Homophenylalanine Amino acid Phenylalanine, tyrosine and tryptophan

biosynthesis
2K SR A 0381 1392 0.030
2-Aminobenzoic acid Amino acid Tryptophan metabolism
L-Z[M L-Dopa FHE Amino acid B 2R Tyrosine metabolism 0.379 -1.401 0.048
1EA R JiE2E AR TR =06 1K 0.370 -1.436 0.014
Arachidic acid Lipid Biosynthesis of unsaturated fatty acids
L-2, 4- " @ AT IR HERR 2@ BRI 2R 0.360 —1.473 0.024
L-2,4-diaminobutyric acid Amino acid Glycine, serine and threonine metabolism
9,10-DHOME g% Lipid WlEZ A Linoleic acid metabolism 0.356 -1.490 0
LIRS -2 I R S IR 0349 1518 0011
1-Pyrroline-2-carboxylic acid Amino acid Arginine and proline metabolism
JE e IR KRS I = IR 0.341 -1.551 0.001
Putrescine Amino acid Arginine and proline metabolism
4TS WP T SR Yk % B6 R 0318 -1654 0031

4-Pyridoxic acid

Cofactors and Vitamins Vitamin B6 metabolism
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g®R1
AR
" e S
Name Super-pathway Sub-pathway Change
FM
JE® T Nicotine HMNEHIT Xenobiotics NHRARIY Tobacco metabolite 0.307 -1.704 0.003
D-H &k S OB H EE A 0.280 -1.837 0.000
D-Mannose Carbohydrate Fructose and mannose metabolism
W% IS N& R4 i 0.247 -2.019 0.000
Malonate Lipid Fatty acid biosynthesis
kAR IR gk R lR A=A A 0.238 —2.069 0.004
Palmitic acid Lipid Fatty acid biosynthesis
i B HeyiR A W Ak, 0.233 -2.099  0.001
Oleic acid Lipid Fatty acid biosynthesis
eV IR AN ES] NI AWY) 0.159 —2.657 0.003
L-Proline Amino acid Arginine and proline metabolism
JHIR Wi T SRR IR AR ATR g e £ i 0.151 —2.725 0.038
Nicotinic acid Cofactors and Vitamins Nicotinate and nicotinamide metabolism
SRR SN I 2 - H A 0.134 -2.904 0.018
Isonicotinic acid Xenobiotics Drug metabolism-other enzymes
2-F TR Hsk AR 0.118 -3.081 0.039
2-Ketobutyric acid Carbohydrate Propanoate metabolism
L-BlZhH S SRR SR 0081 3627 0011
L-Rhamnofuranose Carbohydrate Fructose and mannose metabolism
2-Z5 1 SN A 0,2 5 ) S MR A A 0.050 —4.323 0.008
2-Naphthol Xenobiotics Metabolism of xenobiotics by cytochrome
FHPRIEE Fluorouracil 1 Unknown 1 Unknown 0 -17.298 0.035
o N R
2.3 R E A AE O KI5TIE B o 4 Tyrosine metabolism |
4

WA TR AR = P Bl = A KEGG 35l PR 2 FRRAIBERH P value
MetPA B4R FEHEAT 407 , SEC15 38 2 122 S AL 3 o
PORORE AR B . FOP, Y22 SR U 2 4 1 056
TR 2 ACHT . AR 5 I R < G 025
AW RA | 6 B R A 0 i 10 2 A 5 AR Ll%" 2 )
7T e P 22 S AU ) T T A T I R AT | T ° ( Lm

- )| ) = /, 4 . 3

S S IR PR AR 4 R R 743 0719 1 ® Ly | mwtw
1 (R IHE BEBW T B (1 4), JEofn, 5 A ® Steroid | e eoeymes

H 2 E M DI RE A9 AL 58 % (Pathway impact>0.1), 43
Sl Ay s A R AR L G R AN I R AR . A e R
PR 5 20k B W A= W5 R 28 W A i B
G55 1T, MEMERE M SRR D A R
DOPEG (Fold Change F/M=6.894), DOMA (Fold
Change F/M=2.075).4-HPA(Fold Change F/M=2.715)
FIJEJHAR (Fold Change F/M=1.084)LL F b P 17K Js
Y T 75 FE I (Fold Change F/M=0.511)F1 L-Z X
(L-DOPA) (Fold Change F/M=0.379)#]2% 5 fi& & iR X

E;Q biosynthesis
. c
0 0.05 0.10 0.15 0.20

&8 BEFE N R T Pathway impact

P4 ARIE e R 5
Fig.4 Bubble chart of pathway impact

X AR a5,y MURE R SN E
TRURANER T2 1) R B s e A
The x-axis represents pathway enrichment, and the y-axis
represents pathway impact. Circle sizes and colors represent
pathway enrichment and pathway impact values, respectively
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5 A SR DR T W R 1

Fig.5 Histogram of fluorouracil in coelomic fluid

W 8520k A WA U Fh A 22 S AR O R S
(Fold Change F/M=0.538)Z 5 . 24¥f it e A4
i 58 o B 8 1Y 52 e K] F (Pathway impact=
0.20833), Z5H ARty S FURmEEE, Kl S
JiR, FURMERE w4 TR S SR . XA
AN AT G B, SMEE AR E, R
VRS R s LA B R AR A S5 4 8 1) (3 2)

i IR RN I 2 R A R e AR I S kS
() & A= A ¢, J I (Fold Change F/M=0.341)
F1 K e (Fold Change F/M=4.602) 2 5 8 1 rhr [a] 4%,
WY, AT IAE WS e s 2% 1 SR R, T
AR b TSRS B D) e SR AE e, R AR
WX 2 AR B R RIS 0 E AT S A i 25

®2 HERENEYRS

Tab.2 Statistical list of xenobiotics in coelomic fluid

AR

Name

(R
Fold Change F/M

— YA

log,(FC_F/M P
Super-pathway 0g:(FC_F/M)

W& = High concentration in female
LKW 2-Aminophenol
1% 2% % B1 Aflatoxin B1
3-(2-F 2RI NR 3-(2-Hydroxyphenyl)propanoic acid
et 5= High concentration in male
# H R EE Benzoate
S " H R Phthalic acid
2B Theophylline
3-BHFAK 2 3-Hydroxyphenylacetic acid
Jet T Nicotine
SEMMAER Isonicotinic acid
2-Z5W 2-Naphthol
FAIKWEIE  Fluorouracil

ANJEY) 5T Xenobiotics 1.825 0.868 0.000
HSNEWI I Xenobiotics 1.344 0.427 0.000
SN Xenobiotics 1.315 0.395 0.022
AMNJEY) 5T Xenobiotics 0.677 —0.563 0.005
HSNEWIH Xenobiotics 0.653 —-0.614 0.014
HSNEWIF Xenobiotics 0.433 -1.207 0.012
SN BT Xenobiotics 0.414 -1.274 0.000
HNJEYI BT Xenobiotics 0.307 -1.704 0.003
HNJEYI BT Xenobiotics 0.134 -2.904 0.018
AMNJEY) 5T Xenobiotics 0.050 —4.323 0.008

K% Unknown 0.000 -17.298 0.035

3 itig

3.1 B-#AE NREEFEARSHE., #ZRAHY
HE A

BT UIRNAFTESR ZF RIS MR, B0k
Ui, SIYIANARE EHG S MR, DX AR
IR SR T 68 5 A WA 5 £ D 7 Bl R e i S v
1@’5@@%(Mat8uno, 2001; Liaaen-Jensen, 1991; Maoka,
2009), BRE S T AT S, TEPE MG, H
RN BEINE PR B-IE b RIS+
UL, B RE PR AR 1 SR 52 00 A A D B B E
(Matsuno et al, 1995), Maoka 25(2011)7E 12 i
RIT B-tHE MR A RIS R,

AR RN ELEM . ZaimA R R R
H, 4 I (Srongyl ocentrotus droebachiensis)fe ™
BRI, FLAAR S bR & R IR N R
P, MAETERR IR SRR, S DR X EA RN
A, TR T A A 2 B S 3B e AR
AR REE , X UL AB AT 8 N 2K A4 I s RN )
FETEME S 2% 5 (Hagen et al, 2008), TEAWIZEH, MM
KT SRR T R B-5A 2 b ZKOF W3 T
(P<0.05)(&1 3C), H TZEPERR B, (R 147
HEHIB 5 R (John, 1964), K, FATIA NS %}
B-TH A N A SRR FH A7 e 22 53 AR PEIR &
B g, MRS AT RO ER B PR
RAMEEN T MU 7oK, B-HA % N F AT AR A A R
N 7B e N R S A (S R =R A A
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542 &

A I TR LA T W T (Allen, 1974), T iEtERE2
R - E MRS R T e, R, whEE B-
FAE N RAE M BE2E R bR AR, AR %
P IR AT RS W 2 1 4 51

3.2 W, #REBSEERPHERKEY

JIit & 1 (Fold Change F/M=0.506) & 1 4 %
AR, AT DA% AR Ay S FTE — % (Henderson, 2007),
TEAR = FREA T, Hoa]T AR A R in il 5 e s 24k
i (Oreochromis niloticus x O.mossambicus) 4 A i 1
b, TR e 4 v R Ak 36 S 3 i 14 Hi (Mohamed
et al, 2012), FCAEMEMRE S H 00 B i 2 s T HEE
(P<0.05)(1#l 3C), M FE 1S4 Jis Vi v A7 78 i A R A
il B A3 R ) M A 2 S o

AV K JHe (Fold Change F/M=4.602) [q] Ji& I (Fold
Change_F/M=0.341) ¥ e —FE )@ T2 e, RN
AN AR EU R R R B, TEA IR B AT
A ALAEFH (Madeo et al, 2018), P AH e L el i 2 5
i 2 T R e A 3 i A R e O R — i e —
UG e e ), SIS e FIOR g 2 T8 SRS - ) Wb 22 4)
FT, BRI, — MR, MR 22 TR RS e A
A B ) o, TEMEPEIR W b, RS &
I TR A ) AR AE A b s HEX AT BE
S T AERE g 206 S A6 B T 2 i3m0, HORS 20 fn
2 TR A G HE S, G B T e i e TEAR I i P AR R
Fifi J5 Fh SRS & T (Spermidine  synthase) ¥ Ji& g %
WG , BT HE S ATE 2L, MEbE ) RS e T LL%%
EREE T LIRS TR E K, I DU R e
H R I fre 5 e AR AL T R e AN W B L A 82 2 BT
K et R ST oK 5 TR SRR TR RS e, LA
‘B RBTE T HEPEAR I T, JF HAM TR R A R,
T TSR e e A v T e AR A 2

FIAE P e S s R At 3 B T A 22 T 9 L5 oK
BRBYNRINTR & AR AHCACH I (R 1), APk
B, P K P P A (Salmo salar) 7E PR s % T
BF, HE Il 2 e A O 25 M D R i KR E TR e, X s
FEW B AEAR R AR B 1 9l 43 E 2 1% IR TP (Booth et al,
1999), Gianasi Z5(2017)t & BH, M- O A it -
JAZ (Cucumaria frondosa) i B BF 4 AL 45 K, PERR AT &
T RRITRR Y L 18 2, U BN Y T R
AR R, HE R T e AR W i a2 B 1
Ji, DARTTTT OHE P S s 9 v P I 5% 1 W) S AU T e

25 LRTiR , K& 2 2R SRR R B A DG 3E B A — 5B
ETEREE R A, TR | R R B T
PRI P e R BRI, iR R B WK,

AR Py e iz BUPE IR o AT A2 T — 2P B K
e R A% B A8 7 0 4 el 2K R i AT T S )
25, (HAHBREA TR b 75 A 1 TR AT REdE
HItefr fyitt— 2

3.3 MR SRMER E FANE R

AR A A K B, A A B R AR
Y22 545 B H BACH LSS Z R IR, & 2
S A0 [ 34 7R 1 B4 AR R e AR v ke R A
Hi(Sies, 1999), Mo, SWAERE . JEREAT -2 2 bk
Z R (y-Glutamylcysteine, 3GC)Z 524 b H AR, M
SR i RIS e AL [T s 2 S5 K R il s W A . T
(Fold Change_F/M=0.341)#1 3GC(Fold Change F/M =
0.468) 7 Mt A v v B b e s, T R P A O 1 2
KSR A B, T 3GC FDRS el A7 — 2 N,
MRS F A MG 8 rp R B VE . IR, b
PRBE B R 2 ol B O 1) G B 1 A i AR R R
BR, MIMRE MRS 7 & 2 5 0 e (I 75 2 1) 5 3% A Ag
o ARBFGTIEE R R, A BT A s B
i # % (Fold Change F/M=4.602), H1T Mtk ATy
S 5K kA G AR DRI R M e RS e S 4k
SEEAT N — AR A A AR R b Ak, b2
SR E T S BE(Fold Change  F/M=0.538)J2 {241k
GYEY A B R =Y, RSB S — R
S AR AL, T RRRH S A I 2R A S R R
& WY TERE I 2 M P R s Y rP PR R 1 B B B A
TR o RS E 2S5 5 25—, B R
TEMEPEIAR IO D B (K 5) 0 URMENE 2 2 W T
NAEIEST W3 M 269 (Jamieson et al, 2014), T T
v BEZRIIREE G Y S R, AR — S {2 Y B A
AR, XA S EREE A Y A L T — 2 R
i1 E (Gavrilescu et al, 2015), ik, SEMEFHESE(2012)
HENL TS AR N 24 W) i BR O 3 - S R T
Peo BRI, FUIR M BE 78 7K A e B AR IsF 1 2 fi
J RIS ) U 20 R A A AR L AT 5 3058 4E (Aradjo
et al, 2019), HXPREWE S (1) HLARSZ i i R B AR . X Rh
DR W W e B ) 22 SRR TR I S0 T A A 2 )
AN I AR EOE ) B A B RO 22 5, 3 2 B9%K
P UL, T NFR RS B PR A, MEbEIR R
VR LY 2 B BB AN A

i R A R T DA™ 25 1 22 J B R RN 225 5
AFEHRIR R . —FRIRERR . B LIRE . 2B
FIREZEE(Lietal, 2009), Hr, 2 E A a2
KB WEA EE AR H (Peter et al, 1988), JfHiff
A BA 2 MR 4 R G (kD E 4, 2015) BEPER
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s P Y DOMA 1 DOPEG LA K b A e v v 114 s
B (HMPAL)(Fold Change F/M=0.511)F122 [ i
& L-DOPA (Fold Change F/M=0.379 (Calvo et al,
2011) 349 K B ARG =4, X SR 1) S R
TEMG SRR 2 EERTA L-DOPA (R IE
SRR, R T MR R P 22 BRI AT 5
g ek B 22 5%, SR04 MR = s g 22
S, X —25 0 5 4 £ (Scatophagus argus) P IR i 2 st
ZU MG RGERAAMNEREZER RO E =, 2017),
73— 38 B PV FH 000 5 Pk i 28 o A Ok

gE TR, HEER I Y 2 T A
HRRACH . K= R RS A A
2GR, ¥ BOKE T & RO | PR A A K
SN R BARE R s IR, ML e AT £
Z 5 @R R Z R R A R 2
PR LR, RURG S IR R B VT AR
PN Z B R RZI , I ELFRRZ i 5 A PRI i 25 5

4 i

ABEFEFRM , PRI AT LARR R 75 i 2/
Y, Horb, B-01 NSRRI 2 MR R R
PR, AR M2 AR AU s R ERGA fE
g FRRMENR R B AT RS, AnMEvE B R kS
e, TP R BR N I T 5 i A QA SR
TME | TR R K B A A R I AR MR U
g R A AR — 0 s B R P O PR A
FRARE R BCE IR, AU I B AR 5
e, ATRERA LA AR AT RIS A B, eS|
MEVERR A B W RATEER NS, TR e
P2 B, I HIX R BA v 2= 5= ;
i AN IR G B B AR, e MR T 2
PRI IROAH LEMENE B2 5 FR SN BRI, Ho, 9]
PRWEWE & T IEET5 5, MR R ek R i 2 (5
W A IS . B2, RS HEA R AR
WA W AP 22 5
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Study on Sex Differential Metabolites and Metabolic Pathway of
Parental Tropical Sea Cucumbers Holothuria scabra

WU Feifei'”*, CHENG Chuhang'**, CHEN Ting'?, ZHANG Xin'?,
WU Xiaofen"?, JIANG Xiao'?, REN Chunhua'>", HU Chaoqun1’3®

(1. Key Laboratory of Tropical Marine Bio-Resources and Ecology, Guangdong Provincial Key Laboratory of Applied
Marine Biology, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301;
2. University of Chinese Academy of Sciences, Beijing  100049; 3. Institution of South China Sea Ecology and
Environmental Engineering, Chinese Academy of Sciences, Guangzhou 510301)

Abstract In order to clarify the differences in metabolism between female and male relatives of
tropical sea cucumbers (Holothuria scabra), the sex-specific metabolites in their coelomic fluid were
explored by a liquid chromatography-tandem mass spectrometry metabolite analysis, and the sex-specific
metabolites and pathways were analyzed. The results showed that compared with male sea cucumbers, a
total of 1352 up-regulated metabolites and 943 down-regulated metabolites were screened in the coelomic
fluid of female sea cucumbers. According to a database comparison and annotation, a total of 66
metabolites with significant differences (P<0.05, VIP=1) were selected. Among them, B-carotene has the
potential to be a gender difference metabolic marker. Spermidine and fatty acids that are less demanded
by other organs were found at higher concentrations in females and males, respectively. We speculated
that these compounds may be used by other physiological functions. In addition, it was also found that
male coelomic fluid tended to accumulate xenobiotics. Metabolic pathway analysis by KEGG showed that
the gonadal development-related pathways, glutathione metabolism, arginine and proline metabolism,
steroid biosynthesis, and tyrosine metabolism of male sea cucumbers all occurred in the coelomic fluid.
The gonadal development of female and male sea cucumbers was affected by sex hormones, which may
be regulated by dopamine and have gender differences.

Key words Holothuria scabra; LC-MS/MS; Coelomic fluid; Sex differential metabolites; Sex
differential metabolic pathway
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