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participating in many key ecological processes. Due to limitations in previous research methods, there is insufficient understanding
of the food sources and ecological functional value of parrotfish, leading to controversies regarding their functional role. In this
study, the typical areas of coral distribution, the Dongmen Reef and the Nanxun Reef in the Nansha Islands, were selected as the
study sites, and the algal diversity consumed by the dominant species of parrotfish, Scarus globiceps, in this region was
comprehensively analyzed. High-throughput sequencing analysis of the DNA in the intestinal contents of S. globiceps was conducted
using both 18S rDNA and 16S rDNA. The sequencing results of 18S rDNA revealed that the intestinal contents of S. globiceps
consisted mainly of several types of eukaryotic algae, including Dinoflagellata, Rhodophyta, Chlorophyta, and Ochrophyta, with a
total of 77 operational taxonomic units (OTUs). Dinoflagellata had relatively high sequence abundance and diversity, accounting for
51.42% of the total eukaryotic algae sequences, with one species from the family Suessiaceae exceeding 20% in both the Dongmen
Reef and Nanxun Reef samples. The sequencing of 16S rDNA identified sequences of prokaryotic algae (cyanobacteria) in the
intestinal contents, with a total of 21 OTUs, and the relative sequence abundance of the order Nostocales was the highest, reaching
39.33%. This study indicates that although S. globiceps consumes a certain amount of macroalgae during feeding, microalgae

(dinoflagellates and cyanobacteria) still dominate, suggesting the need to reconsider the important contribution of microalgae to the

diet of parrotfish and their impact on the structure and function of coral reef ecosystems.
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Hoey et al, 2008), ZH45A4) 125 n] LATE RS WS 0 78 JL-F- ir
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IHFESIAEE £ 3 1 P9 A= 105 %5 (Bruggemann et al, 1994b;
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Tab.1 The sampling information of parrotfish

' iR IREEE K E/g Mt fem
Scagl. D RITHE 8 60.33+17.04 11.91+1.15
Scagl. N IR 8 55.03+26.33 11.612.11

S ENEAEENSY . B MP #EfE
DNA P $2BUA ] £ (FastDNA® Spin Kit for Feces,
MP Biomedicals, Santa Ana, USA) Mz & 9 2 B
DNA, T 30uL Tris-HCI(10mmol-L™", pH 8.0). DNA
4l 7 A0 108 430606 B2 B K I (Thermo  NanoDrop
ND-2000; Gene Company Limited, Waltham, Massachusetts,
USA). DNA f#47F-20°C.

1.2 18SrDNA SEENF

i P36 7 B2 o 380bp 1Yl A 51 4
TAReuk454FWD1-TAReukREV3(TAReuk454FWD1:5'-
CCAGCASCYGCGGTAATTCC-3"; TAReukREV3: 5'-
ACTTTCGTTCTTGATYRA-3')(Stoeck et al, 2010; J&K
AE, 2020), % 18S rDNA V4 XIS e, § 7
20uL & & dE 47 4ul 5xFastPfu 2% #h ¥, 2uL
2.5mmol-L™" dNTPs, Sumol-L™" f1E ) 51 ¥4 0.8uL,
0.4uL FastPfu B4, 10ng DNA #ii, PCR FLFN:
95°CTIAEME Smin; 95°C7EPE 30s, 55°C Bk 30s, 72°C
SEf 455, HEAT 27 DMEIR; feJ5 72°CHEff 10min, PCR
FEMIZE 2% B R KRS IS, 76 Tllumina HiSeq 17
P-4 (Illumina, San Diego, CA, USA)#ATIMNF . ¥4
FIMIES IR reads B GHAT MM PHE, it EDHESS
PREE FFFIH EE KT 300bp (T4, 4ad il ig, 25
Rt G AT, FA a6 5 A
1.3 16S rDNA SiEENF

fdi 3551 4“CCTACGGRRBGCASCAGK VRV
GAAT HI R 51#1“GGACTACNVGGGTWTCTAAT

CC” P 1A% %) 16S rDNA FAudE V3 K V4 i1y 24
AR, P Y 440bp. T HEFE 25uL AR
FHHEFT: 2.5uL TransStart Buffer, 2ul 2.5mmol-L™" dNTPs,
lumol-L™" AYIER 5144 1uL, 0.5uL TransStart Taq
DNA, 20ng DNA #5#. PCR ¥ H: 94°CHiA M
3min; 94°C7EPE Ss, 57°CiR K 90s, 72°CIEAH 10s, 1T
24 MEIA; el 72°CHEMH Smin, PCR F=#128 1.5%E%
EHR B VKR S5 , 7E Tlumina HiSeq iM% 4 (Illumina,
San Diego, CA, USA)ZEATI T o AUl 745 2 Y 1E S
] reads BT ALIAEER:, (REBTPIIKERT
200bp [FF ., Zeid it i, KBRS ART, 155
JE b 7 S A
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Xf UG A ST E ] VSEARCH(1.9.6)i7847 )% 51

RAE(FHAMIMEBEN 97%). 18S rDNA ¥4k 5 R
LR F1EE OTU {7515 Silva 132 18S rRNA %
¥ J% (http://www.arb-silva.de/) #E 4T Lt XF 35 15 9 b 5
B XA 16S rRNA 22 5dE L Silva_132 16S
rRNA ¥ & (http://www.arb-silva.de/) . #XJ5 Fl RDP
classifier (Ribosomal Database Program) Dl 548 vk %}
OTU WRERMEF I A TR 3 2000, IFAEARI Y
oK. . B B & MY TSI
ATRTEAL R AR RSS2SR, 18S tDNA M F4L
TEA bR [ B9, (U LIHE . W . G5 .
s . Rk AR A% 25781, 16S tDNA I B50di il A
PRER W S AR T4 . EH 18S tDNA P $icis
HIXH S B R = Y 20 4 OTU KACERFHI T8
R GV, 16S rDNA I 750 I FH A 6 by i v
) OTU M T RGE#ER . ffH] MEGA X Hiy
Maximum Likelihood A4 R G LM, Bootstrap {H
B 1000 %, {# A Kimura 2-parameter Model #E17
A, FEEEIET R 575 (R 1386 4.2.2)“heatmap2”
R,

2 HEREHr
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ARG EIIFH] 18651 5%, (HIRIGFHI 16.4%, 5
J&T 77 4~ OTU. 16S rDNA 33k B ik e %71
81130 2%, HHAARURIZ B ()P 5689 4%, i
TRIFHI 7.01%, 4@ T 21 4> OTU, Fikehsk s
18S rDNA FI 16S rDNA FREUAREESR T C ik H]
S, I 2 SRR R 55 TN RE S R B A A
P 1)
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Fig.1 Rarefaction curves between sequences and OTUs in the gut contents of S. globiceps. (a) 18S rDNA metabarcoding; (b) 16S

rDNA metabarcoding
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14.29%(#] 2b).

a OTU#L it
= Y FIRE
80 f

60

75 LA /%

40

1 I
oL . N

IV H e & Fil

b OTU#I i
= A

RED H i & Fil

B2 FREERSWE 0 & YsEE P SI OTU 7E45 0 JOKF--EJE Ll

a. 18S rDNA 3@ & JU)F; b. 16S rDNA il il /7

Fig. 2 The proportion of algal sequence and OTU in different taxonomic levels identified in the gut contents of S. globiceps. (a)

18S rDNA metabarcoding; (b) 16S rDNA metabarcoding
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ZABEUSE £ I ST 18S tDNA I P R B FA
R4 4055 H ¥ (Dinoflagellata) . # 3%: (Ochrophyta) |
£1 ¥% (Rhodophyta) . %t # (Chlorophyta) Fl fif:
(Bacillariophyta), H #7905t e A F 6, o FL% B
FIF VR 51.42%, HROAEHE . SREEMLIEE, &
HAr51h 20.47% . 16.89%F1 11.13%, HE 751 i
L, ALK 0.09%(El 3a), 16S rDNA 73k HUAY J5A%
B (W Cyanobacteria) |, /5 Ek%: H (Nostocales)

FEOVECR RO 6, o5 AR AR ) 39.66%,

H. ¥k & Chloroplast . 28 3k # H (Synechococcales) I
Leptolyngbyales, (' tb435I28 32.62% . 11.92%7#11 8.02%,
Eurycoccales . Phormidesmiales F1 Oxyphotobacteria ¥
G, 43510 4.18% . 1.83%F1 1.78%(& 3b).
23 BRVEEYMESEERAXNFIIEE
SRBERE f0l N S Y h EABEE M E REOR AT
LI, M. HIBERISREE 4 T 125(K 4a), HTERIE
AU, HFhZ R, A7 8 4> OTU
Z, 8 4~ OTU 43 J& T 1y M H1 3 H (Suessiales) .
Peridiniales H . JiiH # H (Prorocentrales) FII# F i H
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Fig. 3 Algal composition detected in the gut content of S. globiceps. (a) 18S rDNA eukaryotic algae; (b)16S rDNA cyanobacteria
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Fig. 4 Species diversity and relative read abundance of algae detected in the gut content of S. globiceps. (a) 18S rDNA eukaryotic

algae; (b)16S rDNA cyanobacteria

(Gymnodiniales) . H: 1 Ll % FF #: Rl (Suessiaceae) 1 HY
OTU_S fusidme iy b3, 7EP9 SR rPoAEXT 7 51 2 Y
R 20%, J-5 R R B R OB (Symbiodinium
goreaui, OTU_4)AHALLEE = (FARL1E>99%) . Ji FH 3 H
T 59 JEL 88 (Prorocentrum fukuyoi, OTU_26)., #RH
H w8 X H 3 (Amphidinium sp., OTU 34) UL}
Peridiniales F %) Gloeodinium viscum(OTU_74)F-J&
FEJITAT 5 1007 PN 2 DR it Pl e A AE . R R Y

A, AL DL R A TS (Sphacelaria rigidula) ¥ FE
e, TER D F R mis 34.77%, [BAEZRTTHERY
FES R 4.71 %o LLPERNAE A W & W FE i
Yk B — 5 F=FE, O (Jania sp., OTU_38 Al
OTU_42)F: s, Fmnlik 7.82%, Hk e H
(Gelidiales)H' () Parviphycus tenuissimus(OTU_126)F
BEAE K (Gelidiella ligulata, OTU_28), HIXHF51=F 5

K 0.9%~2.5%F1 0.6%~2.3%. SEEANAEA T THERIFRE
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i RS DU B A = i M Ah B R R R, 2o e E
(Dasycladales) T Y4 ¥ (Parvocaulis spp., OTU_55 |
OTU 66, OTU 918 Fl OTU_83), F-J& i A/
BE(P. parvula, OTU_66), FHXF ¥4 F-BEh 10.89%.
DR I 42 Jl7 TN ) v DA B (T ) 2 O S
TEWIA By REERE i H 2445 i AGz (121 4b), - Chloroplast £
74> OTU, [H{UA —A> OTU %5 I Fh i bR ) 35 35
(Dictyopteris undulata, OTU_66), OTU_54 F ¥z,
TEZR T THE O RE i h 2GR 3] 32.23%, HEREEH
(Synechococcales) H' AJ % BR % (Synechococcus) Fl
Cyanobium TEW B TERFE S iR BRI S, AEX 7
51 B3 B 2.68%~10.22% Fl 1.36%~9.57% -
Leptolyngbyales H i) ' 2 (OTU_167) = £ Ik (<1%),
Oxyphotobacteria H FFPIZE(OTU_219)7E A S HERE &
AR, (HFEEARE, YT 2%, SEkEHE
(Nostocales)fl 5 6 4~ OTU, LMK, I
HAEWA B T A S h B G i, Hh L Lyngbya
(OTU_172) + Ji£ 5 i, 76 R 26 MEAE o b iy 5 B2 3
£ 22.00%, Zs 07 RERE S RO RE B 0 I R
Xenococcus(OTU 28, 14.91%), Phormidesmiales H1{{ &
1 4~ OTU(Phormidium, OTU_72), HIRTEMAS iy
B, (BFEEAE, /NT 5%, Eurycoccales HALE 24
OTU, ¥J24 Synechococcus, - FEfe =Bt R 4.73%.,

3 PhHe

A% 58 7 VAR Rl 4 J7 T Y PR, S R T o
b S £ £5 A B B34 A AN R 2R, AR R |
FEALTEE | 22RBEIE DL R TCHE S R B JE 55 (Choat et
al, 2002; Mumby, 2006), i % A BAAS YRS,
WS f0 RRRR R JOH AR AR, V2 AR AR A
B 5 JCEHEH (Clements et al, 2017), PRI, ASHEFEH
FH 22 25T At o 38 4500 B AR 0T SR B W 0 ) s 5 )
EATUERE, ARAT DT 0 16 5 A ) LA e A R i A o
FUERH DR rS2HA5 R, R TR BB (0 )
RIEFIA, A B TIRA T A 258 f0 PR e S B 2R
Iifig.

31 BE&sgM

SR HGH £ B S ) B M oo < TR AR B
3 I%E R 38 2 B 1) 56 T — [R] 48 AR P (Clements et al,
2017; Tebbett et al, 2019), KV AE S AR L2 HAlA:
Yy, QA T (algal turfs)H ) H 782545 (Kramer et
al, 2013), MUARIIREYEEATT AT BE SR X RS L
AN 2895 5 (Clements et al, 2017), AW FE

B, B R a2 22 LIS | ORI B A ik £
A B 28 S IO B b, R R AR R B R
(Bonaldo et al, 2008; Adam et al, 2015), AHFFEH X2
BERSHE a7 &) 18S rDNA FOUKEINZE R, KA H
FAXS A FREEAR . HHR 18S 1DNA 5|##E PCR
ISR AT REAEAE R ) 1, S EUE B — R T 22,
{HR AU SEE Y 3 9 = B JE LA 91 S B —
o, FESR IR SV B i o7 LRI, DA R RS £ n]
REFEAMI ] THR R ARIBEA B, — Ok, Whe
X ORI B [RS8 (>90%) 2 T i Kk Ak
E¥)(<70%)(Crossman et al, 2005), 2> fifi[a] T L&
o2 E AR R E Y (Hanmer et al, 2017), ¥
JEr S - E RRE iUy, AR BTRE R L. ON L
TR fifp = BE R 1 REAR 2 TR I 2 (Wilson et al,
2003), A BB W £ 7 B B e Ot I T ] R
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