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Several constraints for identification

- Find reliable diagnostic characters, stable whatever the 
developmental stage and the environmental conditions

- Huge number of samples

100 µm

- Small size (100 µm – few mm)

- Early developmental stages morphologically similar for closely-related sp.
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Methods for identification

 Morphology-based methods (including automatic image analysis)

• Immunological methods

 Molecule-based methods

• Isoenzymes

• DNA-based methods
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DNA-based methods

Possible through PCR allowing to process low amounts of target-
DNA, then working with individual larvae

- Advantages
 Invariable whatever the age, development stage and 
physiological state
 Method development possible from adult individuals
 A lot of sequences are available in databases

- Drawbacks
 Very sensitive to fixation (hypersaline buffers, ethanol, liquid 
nitrogen)
 Larval DNA extraction: critical step (but facultative)
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DNA-based methods: numerous methods exist

• Hybridization on nylon membrane
e.g. Medeiros-Bergen et al. (1995) Limnol Oceanogr 40:1225-
1235

• PCR-RFLP
e.g. Comtet et al. (2000) Limnol Oceanogr 45:1655-1661

• PCR-RAPD

• Microsatellites
e.g. Morgan & Rogers (2001) Mar Biol 139:967-973

• Multiplex PCR 
e.g. Hare et al. (2000) Mar Biol 137:953-961; Larsen et al. (2005) Mar Biol 146:1119-
1129
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The method depends on the 
objective

 Diversity, multispecific approach

« Barcoding » (sequencing of a species-specific 
gene)

 Population dynamics of one or a few species

In situ hybridisation on the whole larva
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Larval identification through sequencing 
(barcode approach)

 Target sequences

Need for a sequence (gene) variable enough to find interspecific 
polymorphism but conserved to reduce intraspecific polymorphism

- mitochondrial DNA
COI (THE gene of the consortium Barcoding of life)

- ribosomal DNA
18S rDNA gene

 reference sequences = sequences from adults + databases

 PCR (universal primers) and sequencing of larval DNA



MARBEF RMP MarPACE – Banyuls 8-9 June 2006

0.1

Ced6940

Cer 1

Cer 2

Cer 3

Cgl6912

Cgl6913

Pex0664

Mba2260

Mba3216

Mba3217

Myt1

L18

MytKbn1

Myt3

Myt2

Med0052

Med0053

Mga1430

Med1427

Med1429

Med1426

Med1428

Med1425

Nuc 1

Nuc 2

Gly 1

Oed0651

Oed0599

Cgig0608

Cgig2

Cgig4

Cgig7

Cgig9

Cgig3910

Cgig2565

Cgig3909

Cgig7226

Cgig3911

Cgig3687

Mya0668

Spi7657

Trh

Vpu 4

Vpu 3

Vpu 1

Vpu 2

Rph4337

Rph5374

Rph0837

Rph0838

Rph0836

Rph4332

Rph9402

Rph5375

Rph0840

Rph0839

L20

Rph8648

Cerastoderma edule

Cerastoderma glaucum

Parvicardium exiguum
Macoma balthica

Nucula nucleus
Glycymeris glycymeris

Ostrea edulis

Crassostrea gigas

Mya arenaria
Spisula subtruncata

Tapes rhomboides

Venerupis pullastra

Ruditapes philippinarum

M Mytilus spp.

F

M

F

Larvae collected in 
the bay of Morlaix

Neighbor-Joining tree from 
a 760 bp portion of the COI 

gene



MARBEF RMP MarPACE – Banyuls 8-9 June 2006
0.1

Ada colMim var
Pin mur
Ped spo

Cra gig
Exc spe

Arg irr
Lim lim Sep bil

Geu dem
Bra var

Myt ed G
Gre coa
Myt cal

Myt ed9Myt ed7Myt ed3
Myt ed2
Myt ed K

Myt tro 
Myt tr~1Myt gallMyt ed8

Myt ed4
Myt ed5
Myt ed1

Myt ed~1
Myt ed6

Myt ed~2Mod aur
Mod modNuc nuc8

Nuc nuc7
Nuc nuc6
Nuc nuc5
Nuc nuc2
Nuc nuc4Nuc nuc1
Nuc nuc3

Cte ann
Pul exe

Mal reg
Pin fuc
Pin marVul sp.

Iso leg
Ele ala

Pte mac
Sac cuc

Lop cri
Ost edOst ed10
Ost ed9Ost ed8
Ost ed2
Ost ed6
Ost ed5
Ost ed4
Ost ed3Ost ed1
Ost ed7

Cra gig9
Cra gig6
Cra gig5
Cra gig4Cra gig1
Cra gig3
Cra gig8
Cra gig2
Cra gig7

Hyo num
Hyo hyo

Tro abbEns ens
Ens ens2

Pho dacSpi sub
Tre cap
Mac pol

Spis ov1Mul lat
Spi soli
Spi sol

Dip sub
Arc isl

Mya tru
Mya areCor gi~1

Cor gib7
Cor gib6
Cor gib5Cor gib4
Cor gib3

Cor gib2Cor gib1
Cor gib8

Cor gib9
Cal chiRud dec8

Ven ver
Ven cas1
Ven fas1Ven fas2

Tim ov2
Tim ov4

Tim ov1
Tim ov3

Tap rho1
Ven pul3Ven pul2
Ven pul1
Rud dec9
Rud dec7Rud dec5
Rud dec3
Rud dec1Ven pul5

Rud dec4
Rud dec6

Rud dec2
Rud de~1
Ven pul4

Don truTel ten1
Abr al1
Mac ba2

Mac ba
Mac bal

Mac ba8
Mac ba4Mac ba9
Mac ba5

Mac ba6
Mac ba7

Mac cor1
Ful mutVas fla

Lae1 Tri gig
Tri der

Tri cro
Tri max

Cer ed9
Cer ed6
Cer ed4Cer ed2
Cer ed1

Car ed
Cer ed3

Cer ed7
Cer ed8
Cer ed5Cer ed10

Cte div
Car semp

Pan alb2
Pan alb1
Pan alb3Aca pli

Limo mar
Lim end

Gly ped
Gly gly8
Gly gly6
Gly gly4
Gly gly3
Gly gly1Gly gl~1Gly gly2

Gly gly7
Gly gly5

Gly gly9
Nuc pelYol nanPli pli

Ano eph
Pod cae

Aeq op1
Aeq op2

Fle gla
Aeq opeSpo hys

Spo craChl has
Pec max4
Pec max5
Pec max3
Chla v~1Chla var
Pec max8
Pec max7
Pec max6
Pec max1
Pec max9

Pec max2
Pec ma~1

Mytilus edulis

Nucula nucleus

Ostrea edulis

Crassostrea 
gigas

Corbula gibba

Veneridae

Tellinoide
a

Cerastoderma edule

Pandora 
albida

Glycymeris glycymereis

Pectinidae

Neighbor-Joining tree 
from a 330 bp portion of 

the 18S rDNA gene – 
adults only



MARBEF RMP MarPACE – Banyuls 8-9 June 2006

 

           COI

+ -

  18S

                    18S

+   -

Amplification of the target sequences in larvae 
collected in the bay of Morlaix

Better amplification of the 18S rDNA gene
- Number of copies ?
- Specificity of the primers ?
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Identification of bivalve larvae from the bay 
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Neighbor-Joining tree from a 
330 bp portion of the 18S 
rDNA gene – adults and 

larvae
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415 larvae (fresh material)

190 positive PCR results for 18S (46%)

125 18S sequences (30%)

BUT…

…/…
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Development of a protocol of in situ 
hybridisation on the whole larva

 Target sequence: 18S rDNA

 Use of oligonucleotide 18S rDNA probes modified with 
digoxigenin, with colorimetric detection

Specific 
hybridisation Colorimetric 

reaction

Probe
Larva

Blue Precipitate

Penetration of the 
probe within the 

larval cells

Substrate

Larval DNADIG
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Universal eukaryote 
probe

Negative 
probe

No probe

 Test of the method by using universal 18S probes and 
negative controls
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 Design of 12 specific probes from a database of 196 18S partial 
sequences from adult bivalves

Species-specific

• Cerastoderma 
edule

• Corbula gibba

• Crassostrea gigas

• Macoma balthica

• Ostrea edulis

• Pandora albida

• Tellina tenuis

Genus-specific

• Glycymeris

• Mytilus

• Nucula

Family-specific

• Pectinidae

• Veneridae



MARBEF RMP MarPACE – Banyuls 8-9 June 2006

 Specificity tests of 9 probes through dot-blots

Total 18S PCR products from 77 adult individuals (18 species)

Myt ed Nuc nuc Ost ed Cra gig Ven pul Tap rho Mac bal Cer ed Gly gly Pec max Tel ten

Myt ed Nuc nuc Ost ed Cra gig Ven pul Rud dec Mac bal Cer ed Gly gly Pec max Cor gib

Myt ed Nuc nuc Ost ed Cra gig Ven pul Rud dec Mac bal Cer ed Gly gly Pec max Lae cra

Myt ed Nuc nuc Ost ed Cra gig Ven pul Rud dec Mac bal Cer ed Gly gly Pec max Abr alb

Myt ed Nuc nuc Ost ed Cra gig Ven pul Rud dec Mac bal Cer ed Gly gly Pec max Spi ov

Myt ed Ost ed Cra gig Tim ov Rud dec Mac bal Cer ed Gly gly Pec max

Myt ed Ost ed Cra gig Tim ov Mac bal Cer ed Gly gly Chl var

Myt ed Ost ed Tim ov Gly gly Chl var
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Mytilus-specific 
probe

Cerastoderma 
edule-specific probe

Mytilus edulis

Some examples

Cerastoderma edule Macoma balthica

Macoma balthica-
specific probe



MARBEF RMP MarPACE – Banyuls 8-9 June 2006

 Test of the specific probes on whole larvae of known 
species (obtained from laboratory fertilization)

• Crassostrea gigas larvae

Universal probe Negative probe C. gigas-specific 
probe
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• Mytilus edulis larvae

Universal probe

Negative 
probe

Mytilus-specific 
probe
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• Pecten maximus larvae

Universal probe

Negative 
probe

Pectinidae-specific 
probe
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 Tests on field-collected 
larvae 


