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Tab.1 Biological information of the collected
Acanthopagrus latus from the Wanshan Islands

AR K /mm Hii/g 413 group
sample name body length weight
S1 170 155.64 S (1 4:4#?%) S group (1 age)
S2 189 249.02 S Z(1 A:#%) S group (1 age)
S3 191 239.64 S (1 4F#%) S group (1 age)
S4 192 230.66 S (1 4F#4) S group (1 age)
S5 204 324.54 S H(1 %) S group (1 age)
S6 205 305.29 S #(1 4F#%) S group (1 age)
S7 213 292.78 S #(1 4F#%) S group (1 age)
Ml 230 433.36 M 42 4F#4) M group (2 age)
M2 240 302.89 MZH(2 4F#%) M group (2 age)
M3 241 520.63 M2 4F#%) M group (2 age)
M4 247 379.38  MZH(2 4F#%) M group (2 age)
L1 268 442,52 L 43 %) L group (3 age)
L2 288 1652 L 413 ###%) L group (3 age)
L3 290 705.19 L 413 4F#%) L group (3 age)
L4 292 800 L 43 4F#%) L group (3 age)
L5 326 650 L 43 4F#%) L group (3 age)
L6 345 1275 L Z4(3 4Fi#%) L group (3 age)

1.2 BE&%E DNARIEE S 18S rRNA &
EEs@EENF

fdi 137 & QIAamp® Fast DNA Stool Mini
Kit (Qiagen, Germantown, USA)$¢Hi4g— B i i
RS e DNA, DRI E &9 5 DNA
MR, SR T Barcode 19514 528F (5'-GCGGT
AATTCCAGCTCCAA-3")#1 706R (5'-AATCCRAG
AATTTCACCTCT-3")#47 18S rRNA FE K V4 [X 1)
PCR §"11%, PCR ¥ 8 /=y 2 f FEAG I, A5
() SCEAE Tlumina PE250 -4 7E4 7 m i B e ()
VL SiiiREER7/F S S /NEI DS
1.3 HFlFHELE

7133 Raw reads Ji7, FIf FASTP {45k
P UE AR BT i reads; SRJ I FLASH %A
i R R Y reads HEATHRHE N tag, L UEMRR
11 tag, 135 Clean tagl", Clean tag #1758k,
FBR RS R B A B i AR tag, 153
Effective tag 34?1, Effective Tags FJH Uparse
1E 97%KF- LiEAT OTU H40Hr. st FM:
OTUs %%, F RDP Classifier 5 Silva £(35 FE #E17

Yy b R Gt B A Y e R 4
OTUs J¥4Hr, 48 T 15 £ B 68 B FA 8 T
AR E WM OTUs JIFAIdn: HE)IMBE, A~
T IREE53 07 [, 78 NCBI H1 47 Blast 434
ik — L% OTUs 143 2515 B (http://blast.ncbi.
nlm.nih.gov/Blast.cgi). f)m, Hid &M E &Y
) OTU 4 B M & 1) Z AR A AN W] ) b
HUAE X B, AR ZERE LRI Raw reads #P
#2232 5] NCBI 1) Sequence Read Archive (SRA)%K
& P2 (45 PRINA1013738), #R4E B & P RE & s
AR R, BEHR T A RT 50 AR, 7 OmicShare
F & (http://www.omicshare.com/tools) % FH #4 [ 43
B T B B R A i S R Y R AR

2 HRESW

2.1 ERRPEBIVHRSFELERE

TESEAT B HEBRER 18 5 WIAE S IR 28 e I
WL B R 22K B N ) o Jo vk T A IR i &
BE, AR A A DU AR (181 1), (HABR
MESESE Y EAAR Y il
2.2 18SrRNA EFASRENFERST

TIILEE Ry 17 R B S 1) 188 rRNA
[N Sy o T G E B A 16 1] 84
i, WS NCBI 2% 75 Lt 45 = ny ALl
PELE 91.09%~100% I T/IHIRFHRF (K 2), #ilE
HRAR =2 BRI R T BB 1 (Arthropoda) | X
B 1 (Mollusca) . B RN 1(Chordata) F1LL.
B 1 1(Rhodophyta), FAHXT 51k 42.20% .
24.98%. 15.54%. 6.10%, iX 4 KI5 Bk
AR 88.82%, MM HAL IR HIXT FREBIMET 5%,
FERR M HOKE (3% 3), 254 A =F B A H 300 R
KA, BUEERRGE TSR M RS Y TR
Bt 43 (Charybdis feriatus) Fl J& % W fl] 7K &
(Centropages abdominalis), Kz R0 284k 5
WA (Brachidontes variabilis), B &Y 1H IR W)
1 5% (Nematalosa nasus) VA S 213 1] B 25 BE 8 3%
(Neopyropia yezoensis), iX%&H)Fh 5 5G4k
TR 66.73%. SVAINTE, BRI ELAT 5O A
2R B PRI
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Fig. 1 Morphological observation of gastric contents of Acanthopagrus latus
a. Shellfish; b. Crab; c. Chime.
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Tab. 2 Diet composition of Acanthopagrus latus at

phylum level based on high-throughput sequencing
of 18S rRNA gene

5 Il AR BE /%
Number Phylum Relative abundance
1 F ST Arthropoda 4220
2 BARZhH1] Mollusca 24.98
3 BRI Chordata 15.54
4 #13%: 1] Rhodophyta 6.10
5 Ji & sh#¥1] Platyhelminthes 4.01
6 HIMIBH1] Cnidaria 3.07
7 #4377 Chlorophyta 2.02
8 ¥ ] Bacillariophyta 1.04
9 FI 3% 17] Pyrrophyta 0.43
10 B0 Cryptophyta 0.18
11 JEA BT Protozoa 0.17
12 4:#17] Chrysophyta 0.10
13 R W] Ochrophyta 0.06
14 A F YT Rotifera 0.04
15 2k W1 ] Nematoda 0.03
16 £ HL] Ciliophora 0.02

23 BEREKEFETHHNZMm

158 2K, ASRIMA K 4 ) B 6 ol 6 o
Vb i AR A Y AR L 20 3 MR K ARG v
BRI L S 32, Hid S A e kg
RO FEZE L RGBT ARSI T TRLLEE T 1o
&, ol 5 S EEAYIN 54.13% . 31.91%F1
7.84%. M HAFELLUERNYIT. Y]
(Cnidaria) M5 BT TRE, 5300 gl B %
I 61.16% ., 17.18%F1 8.39%; [AIFfAHET S

41, M %A 2 sh W AR Sh i B B BT R,
X 55 BBy AR AR Sl () 4 B K/, L4
FBELBERNYIT . WIE Y1 1(Platyhelminthes)
MRS TR &, b A S S AN
62.47%. 16.27%H1 10.51%; L 415 M HI e
SE/N, BUBRIY N T EN S, MK
BB, BEE RGN, 56 s
MRS TR g 2R R, BRI E
YTk A TR ) B R 5

S. M. L3 dnElpiEhHiic T 84 MM
OTUs, FHREEE/RT 3 422 [a] 86 k5
OTUs A= 5(1# 3), Hrp S 44#AH OTUs fi
OTUs 14 23.81%, LAZRBET TINACHIE (Chlamydomonas)
JE; M 4LEEA Y OTUs 54 OTUs 4 3.57%; L
HEFA K OTUs A OTUs 1Y 7.14%., S 4 M
ZHAEA 1) OTUSs (544 OTUs 1Y 4.76%; S 40 M1 L 21
A1) OTUs 5 5 OTUSs i 22.62%; M Z41A1 L 41
A OTUs 5 OTUs 1Y 1.19%., 3 MHILAE K
OTUs A 314, 544 OTUs Y 36.90%. 44wt
TR S A R LU DL BT (B 4), FEREA Y
Pim, TR 178 FE G 2 B 5 v 11 4 o =
J& TR, WS BRI
WT, TR MK L EERE KGR
(Brachidontes) . '8 J& (Charybdis) . 1 3| /K 25 J&
(Centropages) . Wk UF J& (Euphausia) . it J&
(Nematalosa) FI45 3% J& (Neopyropia) ., %5 LRI A, S
2 1) B R A AN AR T S0 AN, Bl
PR (1) 358 o S R R A A 2 B
BEER T T o
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Tab.3 The information on Acanthopagrus latus individuals and analysis results of two identification methods

TR ERUIRZS g7} Wi I3 U8 EBAE Y NS (R /%)
sample name food components by observation molecular identification of major biological components (relative abundance)
S1 FLBE chyme VTS Charybdis feriatus (13.64%)
A<HE Chlamydomonas sp. (13.00%)
82 FBE chyme ZBEELSE Neopyropia yezoensis (95.18%)
WE & il /K & Centropages abdominalis (3.26%)
83 BHE chyme MR il /K T Centropages abdominalis (95.29%)
T IR Styela canopus (2.62%)
S4 FLBE chyme MEZEFLW B Pseudopecoeloides tenuis (73.79%)
& & Mg 3l /K 2 Centropages abdominalis (16.11%)
S5 1825 crab G BEEE Charybdis feriatus (56.25%)
B8 Charybdis acuta (37.01%)
86 VIZEANFLBE shellfish and chyme AL S 4G Brachidontes variabili s(75.03%)
FFWEER Euphausia tenera (16.04%)
7 BE crab ZEIWENF Euphausia tenera (89.59%)
AR AL IE 5 1y Brachidontes variabilis (5.99%)
Ml FLBE chyme %3k filE Denticeps clupeoides (56.86%)
BE D595 Macrodactyla_doreensis (18.89%)
M2 B chyme ZRBEELSE Neopyropia yezoensis (51.95%)
4 K223 3 Nitzschia palea (11.04%)
M3 B BE chyme [E W8 Nematalosa nasus (41.26%)
FTHIWEER Euphausia tenera (13.37%)
M4 B crab ZKBEELSE Neopyropia yezoensis (83.33%)
NS Charybdis feriatus (3.57%)
L1 B chyme MR il /K T Centropages abdominalis (59.56%)
fiffi o BB W U Aphanurus mugilus (6.56%)
L2 B chyme [E W) 16§65 Nematalosa nasus (94.84%)
ARS8 Brachidontes variabilis (1.77%)
L3 FBE chyme IS LI B Pseudopecoeloides tenuis (47.17%)
W& & il K & Centropages abdominalis (7.27%)
L4 BB chyme s B R 1l Aphanurus mugilus (85.07%)
M H ¥ Tetraselmis sp. (5.76%)
L5 BEJ crab AMENZEFLW . Pseudopecoeloides tenuis (29.73%)
/NBRE Chlorella sp. (8.11%)
L6 135 crab ZBEER 3 Neopyropia yezoensis (29.71%)

BENTXTUF Penaeus monodon (17.28%)

Sy HT A S S AR R R i R R
(4, T1HZKF L, S ARy B EEBERA T M
AL AT w10 THIE ST BRI
NSRBI A= 8; T M LRI L 2 8 66 T O
IR LIAE S A E SWh kB, MiET S
H, M 4UR L 4L T XA a0 .
WIE ¥ . A sh 1] (Protozoa) . 45 ¥ 1]

(Chrysophyta) . Ba ¥ 11 (Cryptophyta) . IR 435 1]
(Ochrophyta) . 2R EW)1 ] (Nematoda) I He & o 1
JEATZKETT, M 4UFT L 21 %) B g R AR F S
HFrseanEA R, JEEEg N, 5 M
AL AHLE, S 44 30 AN EA B m, A 194
JEA P, 5 LA, MAA 7408 g,
A 14 NEAI D, g Lk, K (194
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Fig.2 Species composition of eukaryote in stomach contents
of Yellowfin seabream with different body length group
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Fig. 3 The OTUs composition of eukaryote in stomach
contents of Yellowfin seabream with different
body length group
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ABEFE I I H W) BTE 255 M e B T
AT DB BRI DL, R B

RITCEFHANEBE . R DNA ZKIESI T4 A
B R S AR P AR E EAZ AR 16 T
84 Fh, KIN T ILA A% AWM E ) 7E A 18 N 75
Yreb oy 2 0 KB BRI, .
PR AR A W T B A B (S B
DNA FIE A AR BA S R, AT LIS IR
GRS AR B DNA, {f1451% 077 AT DL 20 4Rk
BORR A5 BEY I R 2 e
Xt BT Rk, DNA ZIE LI F A /TRy —Fh
AR 5 1 AT AR M B P P (R
G310 ¥ AR AT AT B AE A oK BE % 2 1 B 1 X
%o BIR BN YRR  H AR K B 5 T
DIAN A2 5@ W LA W BRI, (HR Az AR wh 43
TSt 37— A LR e I B i TR B B8 I
PR M A SRR R B — RGN T R AT
TE—E W RRYE, 1T DNA IR FH A 2
STEBEF Y DNA SEATREI, % FE ok
FIWT B &AM B b B, HAAER &5 1
B SO A& I O (R R e R R
B B A= ) B 8 B AR 28, XA 25 SR
AT i, ¥ DNA S ER AR 5 AT
B R A ST AR A A, TR A A AR T
fBEE, DIR BN A 1 prdh R .

W5 E — 25 B DA i 0 6 Ol — o LR (1Y
ZREMEME, HEEWEEE) . AT 7E 5 i i
) B o LR T B A 16 1] 84 Fh,
S YIRS 90.09%, FEHPITEEEERNE 9.91%.
11 3l P 1 A ) 2 B A0 T BB 1T 1 B
bt AT MK S RSP T AR g A
R R W) 5% o A R 2 2 B
CUHE TSR SE . AT %5 5 Y 45 B0 A
AR 145 0 35 8 T R A A O o i g
FZ oA TR E AR, BRI
S LR AN, FERERIE K Z T4
BB B, MR, TEEhAE S, 5o
B8R A X 5 . ARG IA 20 TR E T
ARV X, DAV R iR . R v A S v
AN TR S AN /Y 8 A i o A EE A a2
ML LK, FE X R VT I35 1) fi 2 b 2 21 B A A v
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4 gruop

VAR R AR Y, WA B AR I
AR TR . AR B R TRBUESE, & A
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SETE ST, G B SR 1) £ ) Tk B A
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$EEYT /K F B Bestiolina
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T5i%23%)8 Colaconema [ 2317 Cryptophyta
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SY-ff ik BB Planocera [ Y] Ochrophyta
R B HUR Aphamurus B 25509 ] Nematoda
FE U E Unicapsula
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TAKEER Muggiaea
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VAW B Goussia 16
15ERBEE Nannochloris Z score
SRR Chiorella L5
BBSEEIE Vitreochlamys 1.0
W3R Scenedesmus 05
KIEJR Leontynka -
VU AR Tetraselmis 0
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KR Chloromonas
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Fig. 4 Eukaryote composition in stomach contents at genus level from Yellowfin seabream with different body lengths
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a2k 5t ™ ARSI A A2
U RS TR EESE Y R, TR RS
) SR B A . HED P72k 22 Ry R, SR
B A R R P VR ST R SRR AR e, — T
I, RWIEAERZ R AR RIEMFIEY
B, BLAEAR 24 6 25 KA i AF A 40 %)) W] oy g
R AR ALK 0 TR O — 7 TE, KRIEVE Y
UG Jy 1 W, Pan 250 % TH3% 8 ol 0 1) £
PEBEAR A B3 i JC B A8 Ak AR B 5 I A Y B
BERRAR R 1 W3] 3 WA fa, AR FNAR I B AE X
BTy DRI, B A A 1 B AR T B i
A AL R B R

R S5 At S} £ 2 ) B M A A AR IR Ak
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Diet change of the yellowfin sea bream (Acanthopagrus Iatus) with age
from Wanshan Islands in the Pearl River Estuary
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Tianjin 300392, China;
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Abstract: Yellowfin sea bream (Acanthopagrus latus), an economically important fish and stock enhancement
species, is distributed in the southeastern coastal areas of China. Study on diet change of yellowfin sea bream will
contribute to the knowledge for the accurate food composition and ecological function of food wed for yellowfin
sea bream. However, information on the feeding habits of wild yellowfin sea bream in natural marine
environments is scarce. In this study, the feeding characteristics of yellowfin sea bream of different body lengths
(1-3 years old) collected from the Wanshan Islands were analyzed based on stomach morphology and
high-throughput sequencing of the 18S rRNA. Here, the 17 collected fishes were divided into three groups: the S
group [body length: (194£13.1) mm], the M group [body length: (231£15.5) mm)], and the L group [body length:
(294433.3) mm]. Morphological identification showed that shellfish, crabs, and chyme were present in the
stomach contents of the yellowfin sea bream. Most fish contained a high proportion of chyme. A total of 84
species of eukaryotes in 16 phyla were identified in the stomach contents of the yellowfin sea bream using
high-throughput sequencing of the 18S rRNA gene. Therefore, 18S rRNA high-throughput sequencing analysis
provided a higher taxonomic resolution of the dietary composition than microscopic examination. Furthermore,
high-throughput sequencing analyses showed that the major food sources of yellowfin sea bream were Charybdis
feriatus and Centropages abdominalis of Arthropoda, Brachidontes variabilis of Mollusca, Nematalosa nasus of
Chordata, and Neopyropia yezoensis of Rhodophyta, accounting for 66.73% of total food sources. Yellowfin sea
bream in the Wanshan Islands mainly fed on animal food and feeding on plant food was relatively low. At the
phylum level, the S group were dominant with Arthropoda, Mollusca and Rhodophyta, accounting for 93.88% of
all sequences. Chordata, Cnidaria, and Arthropoda were the dominant phyla in the M group, accounting for
86.72% of all sequences, whereas L group was dominated by Chordata, Platyhelminthes, and Arthropoda,
accounting for 89.25% of all sequences. Diet analysis of 1-3-year-old yellowfin sea bream revealed that with an
increase in body length, the major feeding species of yellowfin sea bream gradually shifted from Arthropoda and
Mollusca to Chordata, and the number of feeding species gradually decreased. Compared with that of the other
Sparidae fishes in the Pearl River Estuary, a similar dietary habit was observed between Sparidae fishes, indicating
feed-food competition for Sparidae fishes from the Pearl River Estuary. Sparidae are omnivorous and mostly
consume benthos, plankton, and fish. These results provide basic data on the feeding ecology of yellowfin sea
bream in the Wanshan Islands.
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