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Sample collection and preservation 
using denatured ethanol

DNA extraction

PCR (Polymerase Chain Reaction) 

Sequencing of DNA (Barcode)

Phylogenetic analysis
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SPECIES IDENTITY

(outsourced to 

commercial lab)
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Klang Strait

oblique tow
10 minutes
1.5 knots

45 cm diameter

180 & 363 μm 

Sample collection 
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RNAlater

100% un-denatured ethanol

50% un-denatured ethanol

80% un-denatured ethanol

Ice cubes
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Tissue preservation method DNA Extraction method
TRI 

reagent G-SpinTM

Total DNA

DNAzol®

DNAeasy® 

Blood & 

Tissue 

NucleoSpin

® Tissue XS

10% 

Chelex 

resin

10% borax-buffered 

formaldehyde in seawater6 m

Chelex extraction is much less expensive (USD0.07/sample) 

compared to the extraction kits (USD1.28–3.26/sample). 

Sample preservation and DNA extraction  
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✓Cheap

✓Rapid

✓Easy

✓Whole 

body of 

larva can 

be kept for 

future 

reference



5g Chelex resin + 

dH2O

While mixing, aliquot 

150µl 10% Chelex resin 

into 0.2ml centrifuge tube 

Store at -20°C 

Place magnetic 

stirring bar inside 

the falcon tube and 

stir the solution

DNA extraction using 10% Chelex resin  

No tissue (NT)

1. 60ºC, 2 min

2. 103ºC, 25 

min

3. Leave at

room

temperature

1 2

3



Chelex 

resin

Supernatant 

containing 

DNA
Supernatant 

containing 

DNA

4

Keep at 20ºC 

until PCR



Barcoding primers (Ward et al., 2005)

F2 5’ – TCG ACT AAT CAT AA GAT ATC GGC AC – 3’

R2 5’ – ACT TCA GGG TGA CCG AAG AAT CAG AA – 3’

PCR amplification

COI

(Cytochrome oxidase subunit I)

exTen 2x PCR master mix 12.5 µl 

forward primer 0.5 µl 

reverse primer 0.5 µl 

DNA template 1.0 µl 

dH2O 10.5 µl 

Total 25.0 µl 

 

 

Initial denaturation 95℃ 10 minutes x 1 

 94℃ 1 minute x 35 

 55℃ 1 minute 

 72℃ 1.5 minutes 

Final extension 72℃ 7 minutes ∞ 

Thermal cycler

~ 3 hours

DNA sequencing

(outsource)



Sequence Scanner 2.0:
http://resource.thermofisher.com/page/WE28396_2/

MEGA software:

https://www.megasoftware.net/

Data analysis



Website: 

https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn&PAGE_TY

PE=BlastSearch&LINK_LOC=blasthome

1. Paste DNA sequence



2. Select nucleotide

4. Click on BLAST

3. Select “Highly 

similar sequences”



Show 10Distance tree

MSA 

viewer



Distance Tree

Your sample



MSA viewer



MEGA software



 

 

Blenniidae sp. 2

Pigments along 
anal fin base

Scarce 
pigments 
along anal 
fin base

Phylogenetic analysis



 

Dorsal

Anal

ENGRAULIDAE

Anal

Dorsal

CLUPEIDAE



 

Heavy pigments 
on top of head

No pigments 
on top of head

Moderate pigments 
on top of head
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4.6 mm

sp. 3#

3.3 mm

sp. 2#

4.3 mm

sp. 1#

6.2 mm

sp. 7-1

6.8 mm

sp. 7-2

>3.5% inter-
species divergence

<3.5% inter-
species divergence



 

 JQ738568.1 Zebrias zebra 
 JX501469.1 Zebrias zebrinus 

 KC519737.1:5496-7046 Zebrias zebrinus 
 JQ700100.1:5496-7046 Zebrias zebra 

 MH674080 (KL188) 
 JQ348999.1:5510-7060 Zebrias quagga 
 JX501453.1 Zebrias quagga 

 MH230943.1 Zebrias altipinnis 
 MH235730.1 Zebrias altipinnis 

 KF573188.1 Liachirus melanospilos 
 KT323972.1 Dagetichthys commersonnii 

 EU600148.1 Solea ovata 
 MF628300.1 Solea ovata 

  MH674081 (KL217) 
 AP006783.1:5484-7034 Platycephalus indicus 
 JF952812.1 Platycephalus indicus 

 KP267610.1 Rogadius asper 
 KU943404.1 Rogadius asper 
 MH674084 (KL212) 
 JX488189.1 Grammoplites scaber 
 JX488211.1 Grammoplites scaber 

 MH674082 (KL138) 
 MH674083 (KL207) 
 EU595159.1 Kumococius rodericensis 
 MG574427.1 Kumococius rodericensis 

 MH674030 (KL025) 
 MH674032 (KL300) 
 MH674031 (KL209) 

 KU944827.1 Eleutherochir opercularis 
 KF265061.1 Eleutherochir opercularis 

 KT951740.1 Repomucenus sagitta 
 KF265062.1 Repomucenus sagitta 

 AP012316.1 Callionymus enneactis 
 KU944818.1 Callionymus enneactis 

 FJ583319.1 Dactylopus dactylopus 
 MH049257.1 Dactylopus dactylopus 

 KU944808.1 Synchiropus picturatus 
 KF265035.1 Synchiropus picturatus 

 KF265036.1 Synchiropus splendidus 
 KU944809.1 Synchiropus splendidus 

 MH673900 (KL015) 
 MH673901 (KL017) 
 KT323966.1 Coilia dussumieri 
 KU871033.1 Coilia dussumieri 
 MH673902 (KL170) 

 MF122134.1 Coilia macrognathos 
 MF122135.1 Coilia macrognathos 

 KU894598.1 Stolephorus insularis 
 KU894600.1 Stolephorus insularis 
 MH673948 (KL140) 

 KT984275.1 Stolephorus indicus 
 KU935459.1 Stolephorus indicus 

 MH673903 (KL018) 
 KX753639.1:5469-7013 Stolephorus commersonnii 

 KU894594.1 Stolephorus waitei 
 KU894595.1 Stolephorus waitei 

 MH673904 (KL112) 
 MH673905 (KL185) 
 SB79 Stolephorus dubiosus (ADULT) 
 KU871057.1 Stolephorus dubiosus 
 MG495938.1 Stolephorus dubiosus 

 MH673954 (KL169) 
 MH673951 (KL110) 
 MH673953 (KL156) 
 SB40 Stolephorus tri (ADULT) 
 MH673949 (KL103) 

 MH673950 (KL106) 
 MH673952 (KL141) 
 SB82 Stolephorus tri (ADULT) 

 MH674070 (KL008) 
 MH674071 (KL031) 

 KU051986.1 Sillago ingenuua 
 KU051982.1 Sillago ingenuua 

 SB90 Sillago asiatica (ADULT) 
 KC858287.1 Sillago sp. 1 
 KC858288.1 Sillago sp. 1 
 MH674072 (KL215) 

 MH674076 (KL351) 
 KY849555.1 Sillago sihama 
 MH235721.1 Sillago sihama 
 MH674074 (KL221) 
 MH674073 (KL219) 
 MH674075 (KL347) 

 AY597335.1:5482-7083 Oreochromis mossambicus 
 EU751879.1 Oreochromis mossambicus 
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Sillago sihama 

Stolephorus tri 

Sillaginidae sp. 1 

Kumococius rodericensis 

Coilia dussumieri 

Stolephorus dubiosus 

Callionymidae sp. 1 

Zebrias zebra 

Platycephalidae sp. 1 

Soleidae sp. 1 

Coilia sp. 1 

Stolephorus insularis 

Stolephorus commersonii 

Sillago asiatica 
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But…

• Species assignment is not straightforward because of 

ambiguous matches and wrong identification

• General lack of reference sequences especially for 
speciose and non-commercial fish families such as Gobiidae, 
Blenniidae, and Callionymidae

• Other gene markers may be needed to elucidate the 
identity and phylogenetic relationships of cryptic species such 
as Ambassidae and Gobiidae

Q: Can DNA barcode differentiate 

between the species of larvae and used 

for routine identification of the larval 

fishes?

A: Yes, for most species



Species of larvae identified using DNA barcode

Polynemidae (Eleutheronema

tetradactylum)

Scatophagidae (Scatophagus argus)

Sciaenidae (Pennahia anea and Johnius

carouna)

Sillaginidae (Sillago asiatica and Sillago

sihama, Sp. 1)

Stromateidae (Pampus argenteus and 

Pampus minor)

Cynoglossidae (Cynoglossus lingua)

Soleidae (Zebrias zebra, Sp. 1)

Platycephalidae (Kumococius

rodericensis, Sp. 1)

Tetrarogidae (Tetraroge barbatus)

Triacanthidae (Trixiphichthys weberi)

Hemiramphidae (Hyporhamphus quoyi)

Clupeidae (Anodontostoma chacunda, 

Escualosa thoracata)

Engraulidae (Coilia dussumieri, Coilia sp. 1, 

Stolephorus commersonii, Stolephorus 

dubiosus, Stolephorus insularis, Stolephorus tri)

Mugilidae (Paramugil parmatus and Osteomugil

cunnesius)

Ambassidae (Ambassis gymnocephalus)

Apogonidae (Ostorhinchus fasciatus)

Blenniidae (Sp. 1, Sp. 2)

Callionymidae (Sp. 1)

Carangidae (Alepes djedaba and Alepes kleinii)

Gerreidae (Gerres limbatus)

Gobiidae (Acentrogobius cyanomos, 

Hemigobius hoevenii, Parapocryptes

serperaster, Trypauchen sp. 1, Tridentiger

barbatus, Sp. 1, Sp. 2, Sp. 3, Sp. 4, Sp. 5, Sp. 6, 

Sp. 7, Sp. 8)

• 48 taxa from 21 families



Tetraroge barbata

TETRAROGIDAE

6.8 mm

New

Tridentiger barbatus

GOBIIDAE

New

4.4 mm



THANK YOU~

July 2016, SEAFDEC/TD, Samut Prakan, Thailand


