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ABSTRACT

The 70 different samples of larval fish morphotypes have
been successfully amplified and sequenced in detail via PCR
amplification for the partial sequences of mtDNA CO | gene.
The overall genetic similarities ranged from 83% to 100%.
Totally 26 different fish species can be detected and analyzed.
There are 16 fish species can be identified into specific level.
However, there are remaining 12 species can be expected just
into suggested fish generic level. Apparently, two major groups
of taxa would be the members of Gobiidae and Apogonidae
which comprised 50% of total species diversity, and also com-
prised 67% of total fish samples. The promising method seems
to gather reliable information for further development of larval
fish identification in further fish resources study.

I.INTRODUCTION

Marine fish biodiversity have been addressed the tremen-
dous species diversity especially on tropical and subtropical
regions. The species identification of marine fishes would be
very difficult for the different degree of larval stages for their
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own developmental process for surviving in the marine habi-
tats due to lacking any further studies for developmental
metamorphosis for most of marine fish species. Marinelarval
fish identification would be a very difficult task among huge
species diversity of teloest fishes if the research is merely
based on limited morphological observation of field sampling
larval fish specimens[12, 13].

In the recent decade, the molecular biological analysis of
mitochondrial genome for fish biological studies and system-
atic have yielded great progress for phylogenetic analysis as
well as fish identification among their cryptic species within
a certain systematic clade [6, 8, 12, 13]. Nowadays, the mi-
togenomic CO | seguences have been more intensive survey
for gathering the important database for more huge variety of
taxain different animalsand plants[1, 2, 4, 6, 12-14]. Inorder
to realize the reproduction characteristics, sustainable fishery
resources and migratory seasonality of marine coral-reef fish
fauna, we start to employ the molecular sequence tools for
clarifying and sorting the real fish biodiversity for the research
region for detailed survey of larval fish fauna. To redlize the
true species diversity of larval fish communities faces the
great difficulty for further morphological identification. No
further information to know which kinds of or and when the
larval fishes will approach to the coastal region.

The aim of this paper is try to document the real species
diversity from coastal samples of larval fish communities via
recent research based on the proof of mitochondrial DNA CO |
sequences in the Dongsha island, South China Sea for further
employment for full seasonal exchange for detecting the re-
production characteristics for marine fishes in the coral-reef
habitats.

[I.MATERIALSAND METHODS

1. Fish Sampling
All the larval fish fauna collected from coastal water of
Dongsha Island, South China Sea by the light trap. The trap
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Table 1. Mitogenomic similarity of CO | barcoding of sample data of larval fishes compared with known DNA sequence

database.
Identification of taxa

Code CO | similarity Species name of Genbank Abbreviation Same genus Same species
LO1 96% Apogon guamensis APGU \%

LO3 83% Trimma flammeum TRFL \%

LO4 96% Apogon guamensis APGU \%

L05 95% Apogon guamensis APGU \%

L06 86% Salarias fasciatus SAFA \%

L08 100% Salarias fasciatus SAFA \% Y
L09 85% Eviota melasma EVME \%

L10 83% Trimma flammeum TRFL \%

L11 100% Fowleria variegata FOVA \% \%
L12 99% Fowleria variegata FOVA \% \%
L13 85% Eviota melasma EVME \%

L14 99% Scor paenodes guamensis SCGU \% \%
L15 99% Bathygobius cocosensis BACO \% \%
L16 84% Cryptocentrus albidorsus CRAL \%

L17 99% Fowleria variegata FOVA \% Y,
L18 99% Lethrinus harak LEHA \% \%
L20 83% Trimma flammeum TRFL \%

L21 83% Trimma flammeum TRFL \%

L22 83% Trimma flammeum TRFL \%

L23 83% Trimma flammeum TRFL \%

L24 99% Bathygobius cocosensis BACO \% \%
L25 83% Trimma flammeum TRFL \%

L26 83% Trimma flammeum TRFL \%

L27 83% Trimma flammeum TRFL \%

L28 83% Trimma flammeum TRFL \%

L29 83% Trimma flammeum TRFL \%

L30 84% Cryptocentrus albidorsus CRAL \%

L32 99% Fowleria variegata FOVA \% Y
L33 99% Fowleria variegata FOVA \% \%
L34 96% Apogon guamensis APGU \%

L35 86% Salarias fasciatus SAFA \%

L36 100% Oligolepis acutipennis OLAC \% \%
L37 85% Eviota melasma EVME \%

L38 100% Elops hawaiensis ELHA \Y, Y,
L39 99% Fowleria variegata FOVA \% Vv
L40 99% Fowleria variegata FOVA \% \%
L41 98% Apogon doryssa APVA \% \%
L42 99% Fowleria variegata FOGU \Y \%
L44 96% Apogon guamensis APGU \%

L45 99% Bathygobius cocosensis BACO \% Vv
L46 84% Holacanthus tricolor HOTR \%

L47 99% Bathygobius cocosensis BACO \% \%
L48 92% Apogon holotaenia APHO \%

L49 99% Fowleria variegata FOVA \% Vv
L50 100% Dascyllus aruanus DAAR \ \%
L51 85% Fowleria marmorata FOMA \%

L52 92% Apogon cookii APCO \%

L53 96% Apogon guamensis APGU \%

L54 99% Chanos chanos CHCH \% \Y
L55 99% Chanos chanos CHCH \% Y
L56 85% Fowleria marmorata FOMA \%

L57 85% Eviota melasma EVME \%

L58 100% Chanos chanos CHCH \% Vv
L59 100% Chanos chanos CHCH \% Y
L60 100% Megalops cyprinoides MECY \% Vv
L61 100% Lutjanus argentimacul atus LUAR \ \%
L62 92% Gymnapogon urospilotus GYUR \

L63 99% Valenciennea longipinnis VALO \% Y,
L64 99% Fowleria variegata FOVA \% \%
L65 96% Apogon guamensis APGU \

L66 100% Fowleria variegata FOVA \% \%
L67 100% Lutjanus fulviflamma LUFU \ \%
L68 97% Pempheris vanicolensis PEVA \% Y
L69 83% Enneapterygius sp. ENSP \%

L70 83% Enneapterygius sp. ENSP \%

L71 83% Enneapterygius sp. ENSP \%

L73 99% Scarus globiceps SCGL \ \%
L74 100% Scarus psittacus SCPS \% \%
L75 100% Scarus psittacus SCPS \% \%
L76 83% Enneapterygius sp. ENSP \
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collected 2-3 hrs during the night-time in each month for
March 2011 to March 2012. The collecting site was|ocated on
the southern coast of the Dongsha Island, South China Sea.

2. DNA Extraction

Total DNA of each sample was extracted from muscle tis-
sue using the standard phenol-chloroform [7], and the quality
of DNA was examined by gel electrophoresis on 0.5% aga-
rose.

3. PCR Amplification of Mitochondrial DNA Sequences

Oligonuclectide primers for amplification of the mitochon-
drial CO1 gene by published sequences [12, 13] as the up-
stream primers. FishF1 (5'-TCAACCAACCACAAAGACAT
TGGCAC-3') and FishF2 (5-TCGACTAATCATAAAGATA
TCGGCAC-3'), and the downstream primers: FishR1 (5'-TA
GACTTCTGGGTGGCCAAAGAATCA-3') and FishR2 (5'-
ACTTCAGGGTGACCGAAGAATCAGAA-3'). Each 50-uL
reaction mixtures of comprise 5 U Pro Tag Plus DNA poly-
merase (Protech Technology Enterprise Co., Ltd), approxi-
mately 100-200 ng crude genomic DNA, 2.5 mM MgCl,, 10X
PCR buffer, 200 uM dNTPs, and 0.2 uM each primer. The
PCR reaction was performed in Applied Biosystem 9700
themocyclers under the following parameters: initial denatu-
ration for 5 mins at 94°C; 40-45 cycles of denaturation for
60 sat 94°C, annealing temperature for 60 sat 50 to 55°C, and
extension for 2 mins at 72°C; and followed by afina elonga-
tion at 7 mins at 72°C. The PCR products were checked by
1.0% agarose gels and bands were visualized by ethidium
bromide staining viewed and checked with an ultraviolet light
source. The purified DNA sequences fragments sequenced on
an ABI 3700 Automatic Sequencer.

4. DNA SequenceAlignment and Properties

We manually aligned the CO1 sequences using Bioedit se-
guence alignment editor [3]. Multiple alignment were carried
out with Clustal X [11] and then slightly modified and con-
firmed by eyes. All alignment also based on the available,
related CO1 sequences of mtDNA genomes from severa
teleost fishes found in Genbank. Average pairwise genetic
distances were calculated using the Kimura two-parameter
model (K2P: [5]) asimplemented in MEGA 4 [10].

5. Molecular Phylogenetic Clustering

The algorithms used for phylogenetic analysis included the
neighbor-joining (NJ), maximum parsimony (MP). We em-
ployed NJ anaysis as complemented in implemented in
MEGA 4 [10] and PAUP* 4.0 [9], to examine relationships
among taxa. The NJ method has been shown to be computa-
tionally efficient, with a record of recovering trees that are
good as those generated by aternate methods. After con-
ducting al classification tests, we added all test sequences to
the profile to allow for a more detailed examination of the
factorsthat enable successful identification. MPanalysiswere
performed with PAUP *5.0B. An MP analysis was first car-

ried out on each gene region separately, and the data set was
combined under a heuristic search strategy, with al sites
weighted equally.

1. RESULTSAND DISCUSSIONS

1. DNA ldentification of Sampled Larval Fish Fauna

The 70 different samples of larval fishes with either dif-
ferent developmental stages or distinct morphotypes have
been successfully amplified and sequenced in detail via PCR
amplification for the gathering partial sequences of mitoge-
nomic CO | gene by employing the universal primers for al
teleost fishes. The detailed comparison based on either
BLAST program with available mtDNA CO | sequences data
from Genbank or LAB fish DNA data have yielded the sug-
gested fish list from the research of current molecular identi-
fication. The DNA dataset (about 600 bp) from samples were
aligned with known CO | sequences which suggested from
BLAST to compare with them.

The overall genetic similarity isranging from 83% to 100%
(Table 1). The criteriafor suggestion of same fish specieson
the list is not less than 98%. Other value if less than 96%
would just suggest for generic name and they are not imme-
diately suggested full specific name at present stage.

2. Species Diversity from Larval Fish Community

The molecular phylogenetic clustering (shown in Fig. 1)
from both NJ or MP criteria also reveal the same topology for
clustering closely related species or well identified species
lumping on the same clade, or sister clades. The bootstrap
value shown on the branch. All individuals of larval fish sam-
ples represent the same haplotype or a few very similar hap-
lotypes and they are still grouped into the same specific level
compared with the suggested target species.

Among them, there are 16 fish species can beidentified into
specific level from suggested fish valid species (shown in
Table 2). They are including Apogon doryssa, Fowleria
variegata in Apogonidae;, Salarias fasciatus in Blenniidag;
Chanos chanos in Chanidae; Elops hawaiensis in Elopidag;
Bathygobius cocosensis, Oligolepis acutipennis, and Valen-
ciennea longipinnis in Gobiidae; Lethrinus harak in Lethrini-
dae; Lutjanus argentimaculatus, Lutjanus fulviflamma in Lu-
tijanidae; Megalops cyprinoides in Megalopidae; Dascyllus
aruanusin Pomacentridae; Scarus globiceps, Scarus psittacus
in Scaridae; and Scorpaenodes guamensis in Scorpaenidae.
However, there are remaining 12 species can be expected into
the suggested fish generic level with uncertain data for spe-
cific name via DNA proof including 4 species in Apogonidae,
3 species in Gobiidae, other reaming families merely with 1
uncertain species as Blenniidae, Pempheridae, Pomacanthidae,
and Tripterygiidae.

Apparently, two major groups of taxa would be the mem-
bers of Gobiidae and Apogonidae. Both of families comprised
50% of total larval fish species diversity, and also comprised
67% of total larval fish samples which analyzed.
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value above or below branch indicate bootstrap support.
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Table 2. Coastal fish fauna of larval fishesidentified based

on DNA barcoding.

Family Species name
Apogonidae Apogon doryssa

Apogon sp. 1

Apogon sp. 2

Apogon sp. 3

Fowleria sp.

Fowleria variegata

Gymnapogon sp.
Blenniidae Salarias fasciatus

Salarias sp.
Chanidae Chanos chanos
Elopidae Elops hawaiensis

Bathygobius cocosensis
Gobhiidae Cryptocentrus sp.

Eviota sp.

Oligolepis acutipennis

Trimma sp.

Valenciennea longipinnis
Lethrinidae Lethrinus harak
Lutijanidae Lutjanus argentimacul atus
Lutijanidae Lutjanus fulviflamma
Megalopidae Megal ops cyprinoides
Pempheridae Pempheris sp.

Pomacanthidae

Holacanthus sp.

Pomacentridae

Dascyllus aruanus

Scaridae Scarus globiceps

Scarus psittacus
Scorpaenidae Scorpaenodes guamensis
Tripterygiidae Enneapterygius sp.

3. The Necessary for Comprehensive DNA Barcoding
Datafor Larval Fish Studies

From the totally 26 suggested valid fish species from 70
sampled larval fishes, there are still about less than half of
them in lacking sufficient data for proving their own specific
status, but merely up to generic identification for their own
species confirmation. It is opening the query for stepping up
for gathering more marine fish diversity with available Gen-
bank CO | data for making better percentage of species iden-
tification for marinefish. However, they are at least providing
the molecular evidences for different discrete species among
the coral-reef fish community although the part of sample with
the uncertainty of specific name with more reliable generic
name suggested.

4. The Sample Collection of Larval Fishesvia Light Trap

The samples of larval fishes obtained from the light trap
collections seem to be with better swimming capability for
approaching the light during the night-time survey. It would

Journal of Marine Science and Technology, Vol. 21, Suppl. (2013)

be more possible to gather most of samples with more latter
phase of larval stage in overall average rather than the zoo-
plankton net collection viafishery or research vessel. It seems
to perform the more reliable morphological features to ap-
proach the morphological clues of adult features defined by
general image or guidebook, even collected specimens. It is
the best way to connect the different stage of larval fish
morphotype data to make the further comments for larval fish
reference on the huge marine fish species resources.

On the other hand, the estimated fish diversity merely based
on morphotype usually happensto overlook or over estimation
for rea fish species diversity. For the example of current
phase data, 70 current sampled morphotypes of larval fishes
indeed merely belonging to 26 suggested discrete fish species.
The nest stage for expending our research effort is to monitor
thewhole set of larval fish samples collected month by month,
to make the more detail survey for gathering full story for
seasonality of recruitment of larval fish resources in the
near-shore coastal region of cora-reef region of Dongsha
island, South China Sea.
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