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Specific PCR detection for Acanthaster planci larvae and its application”
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Abstract: The outbreak of crown-of-thorns seastar (CoTS, Acanthaster planci) is one of the main causes to coral reef
degradation in the South China Sea and the Indo-Pacific region. The density of CoTS larvae is an important indicator to
determine whether the outbreak of CoTS adult population occurs or not. However, as the larvae are not visible and thus

difficult to be distinguished, conventional investigation and microscope observation cannot effectively detect the CoTS larvae
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in natural seawaters. Therefore, it is needed to develop a sensitive and specific method for detecting CoTS larvae. This study
established specific polymerase chain reaction (PCR) method to detect the CoTS larvae based on CoTS mitochondrial
cytochrome oxidase subunit I gene (ApmtCOI), and this method was applied to detect the CoTS larvae in the coral reef around
Qilianyu Island, Xisha. The results showed that the designed and screened four pairs of specific primers could succeed in
amplifying ApmtCOI gene, and had no cross-reaction with Linckia laevigata, Culcita novaeguineae, Choriaster granulatus and
Echinaster luzonicus. Moreover, the primer 2aooniF/2anooiR had the best specificity and higher sensitivity when annealing
temperature was 58.5°C, which could detect the CoTS genomic DNA in pictogram grade. Furthermore, this method had
succeeded in detecting the CoTS larvae in the Qilianyu Island of Xisha at the end of October, and we found that the
distribution of CoTS larvae was not uniform. Therefore, this detection technology can be used as an effective method for
monitoring CoTS larvae population in the future.
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Fig. 1  Various starfish samples. D5: Culcita novaeguineae; DNA(16234bp,

L5: Linckia laevigata; X5: Choriaster granulatus; HS5:

Echinaster luzonicus

NCBI
(Ye et al, 2012)

GenBank
Primer-BLAST

AB231475.1),

10 21 , 11 AcanP-TF/AcanP-TR,
(0.5mm ) 10m , ( 2
5m’, 500mL,
F1 HRXER
Tab.1 Sampling stations
1 16°57.708' N, 112°13.080' E XSZ
2 16°58.117'N, 112°14.848' E Z8-1
3 16°58.315' N, 112°16.300" E 7S-2
4 16°57.112' N, 112°19.432' E ZD
5 16°56.794' N, 112°19.801' E ND
6 16°56.086' N, 112°20.221'E BSZ
%2 PCR3|¥
Tab.2 PCR primers
53 Tm)/C
( ) (Tm) bp
COTS-F-1321 TCCGACTACCCGGACGCC TATAC 62.9 5985—6007
1 126 Doyle et al, 2017
COTS-R-1446 AGTGGT TCGCTGGGAAGTGAAGG 62.2 6008—6110
2aooniF ATTTGGGGCCTGAGCAGGAATG 60.6 47274748
2 301 Suzuki et al, 2016
2aooniR GCCTCTTTCTACTCCGGCTGATG 60.2 5005—5027
AcanP-TF GCACGATTTGTCTCTGCCAAA 56.1 3074—3094
3 785
AcanP-TR AGTCCTTCTCTCGCCAGGT 58.4 3840—3858
COTS-F-69 GGCCTGAGCAGGAATGGTTGGAA 62.6 47334755
919 Uthicke et al, 2015
COTS-R-987 GCCTTGTAGCGTTGCCATTCACC 61.9 5629—5651
PCR 25uL:
0.6uL, 2xPhanta Max Master Mix( , 1.4
)12.5uL, DNA 1~10ng-uL ")1uL, 1.3 , 2aooniF/2aooniR
ddH20 25ul : 95°C 3min; Tm ,
95°C 15s, 60°C/57°C 15s, 72°C 30s/1min, 34 ; 56.5 57.5 585 59.5 60.5 61.5C,
72°C 10min 3, PCR 1.3,
ddH,0 DNA 3, ddH,0
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Tab.3 PCR reaction conditions

PCR
1 gggg_‘g’_ﬁié 95°C 3min; 95°C 15s, 60°C 155, 72°C 30s, 34 . 72°C 10min;
2 Jaconit 95°C 3min; 95°C 155, 60°C 155, 72°C 30s, 34 :72°C 10min;
4 poand L 95°C 3min; 95°C 155, 57°C 155, 72°C 1min, 34 :72°C 10min;
5 S 95°C 3min; 95°C 155, 57°C 155, 72°C Imin, 34 ;72°C 10min;
1.5 , (
DNA s ) NCBI
4.17ng-ul” 10 4.17x10*ng-uL”!,  BLAST , GenBank
1.4 , 2aooniF/2aooniR s
58.5C , E 0 R
1.4
1.6
2aooniF/2aooniR, 58.5C
DNA 2.1
1.4 4
1.7 PCR .4
1.2% ,
(135V, 28min), 260nm s DNA,
DNA ( s ( 2 4

7 8 9 10111213 1415 16 17 18 19 20 21

2
M: 2000bp marker; 1—6 COST-F-1321/COST-R-1446 D5 HS5 X5 L5 ; 7T—12
2aooniF/2aooniR D5 H5 X5 LS5 ; 13—18 AcanP-TF/TR
D5 H5 X5 L5 ; 19—24 COTS-F-69/COTS-R-987 D5 H5 X5 L5

Fig. 2 Specificity screening of different primers. M: 2000bp marker; 1-6: D5, HS, X5, LS, negative, positive control samples
were amplified by COST-F-1321/COST-R-1446 primer; 7-12: D5, HS5, X5, L5, negative, positive control samples were
amplified by 2aooniF/2aooniR primer; 13-18: D5, HS5, X5, L5, negative, positive control samples were amplified by

AcanP-TF/TR primer; 19-24: D5, HS, X5, LS5, negative, positive control samples were amplified by COTS-F-69/COTS-R-987
primer
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Fig. 3 Amplification of 2aooniF/2aooniR primer at
different annealing temperatures on CoTS larvae. M:
2000bp marker; 1-6: the different annealing temperatures
which were 56.5, 57.5, 58.5, 59.5, 60.5 and 61.5C,
respectively; 7: negative control sample
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Fig. 4 Amplification of 2aooniF/2aooniR primer at 58.5°C
annealing temperatures on CoTS larvae. M: 2000bp marker;
1-9: 4.17, 4.17x107", 4.17x107, 4.17x107, 4.17x10°%,
4.17x107, 4.17x107%, 4.17x107 and 4.17x107* ng-puL™",
respectively; 10: negative control sample
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5 2aooniF/2aooniR

M: 2000bp marker; 1—8
ZS-2 ZD ND BSZ
Fig. 5 Amplification of 2aooniF/2aooniR primer at 58.5°C
annealing temperatures on the plankton samples. M: 2000
bp marker; 1-8: XSZ, ZS-1, ZS-2, ZD, ND, BSZ, negative
and positive control sample was amplified at 58.5C
annealing temperatures, respectively

58.5C XSZ ZS-1

DNA PCR

2aooniF/2aooniR 58.5C PCR
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