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ABSTRACT 

 

Gobies are small fishes chiefly recognized as the fastest growing family of 

freshwater fishes despite being already the largest of freshwater fishes. However, 

no record has been published yet for Maragondon river in Cavite, Philippines. 

DNA extracts from muscle tissues of three goby phenotypes were amplified using 

primers specific for Cytochrome Oxidase I (COI) gene; and the sequences viewed 

and analysed to determine identity and phylogeny of the gobies. Software 

processing and analyses of the sequences using BLASTN and MEGA 5.05 

revealed that COI comprises 655 bp.; and are putatively indentified as follows: 

A1-Amblygobius sphynx; B2-Glossogobius sp.; and D4 forming a clade with 

genus Oxyurichthys opthalmonema. Estimates of evolutionary divergence and 

Minimum Evolution with high bootstrap values suggest that Family Gobiidae is 

monophyletic. However, subfamily Gobiinae where A1 and B2 belong; and 

subfamily Gobionellinae where D4 nested are polyphyletic. 

 

 

http://fishbase.org/summary/SpeciesSummary.php?genusname=Oligolepis&speciesname=cylindriceps

	FRANCES ADOUR A. BAYOT
	B  Morphometric Measurements of 3 Gobies
	C Master Mix Computation  46
	F   Curriculum Vitae   52
	Abstract
	CHapter 1
	INTRODUCTION
	1.1 Background of the Study
	1.2 Theoretical Framework
	1.3 Statement of the Problem
	1.4 Scope and Limitations
	The study focused on the identification of goby species from Maragondon River through DNA barcoding and establishment of phylogenetic relationships among the species. The samples were identified using combinations of phenetic, morphology and molecula...
	1.5 Significance of the Study
	The study is significant as it will give knowledge about the use of bar coding in species identification, unmasking of look-alikes and reducing of ambiguity between species, the morphological and molecular identity of three particular species that bel...
	1.6 Definition of Terms
	Chapter 2
	LITERATURE REVIEW
	2.1 Conceptual Literature
	A wealth of information on morphological characters exists but it is not unknown that some key disagreements occur between morphological and molecular analyses (Near et al. 2004). It does not say, however, that molecular analyses are always conclusive...
	Morphologic characters of the goby fishes were determined to further identify their similarities and differences through Fishbase (2004) but because there are some uncertainties in morphologic data, molecular data were also analyzed through bar coding...
	The sequences were referred to the GenBank which aims for comprehensive coverage of genomic diversity and for sequence comparison. Likewise, the sequences generated were used to perform a phylogenetic analysis of the species and determine evolutionary...
	2.1.1 Barcoding of COI gene
	DNA Barcoding is an exciting tool for taxonomic research and is generating a global, open access library of reference barcode sequences which enables non-taxonomists to identify specimens.  It uses a short genetic marker in an organism’s DNA to identi...
	The mitochondrial cytochrome oxidase subunit I gene (COI) is a widely used barcoding region in a range of animal groups. It appears to be among the most conservative protein-coding genes in the mitochondrial genome of animals, which was preferable for...
	The identification of animal biological diversity by using molecular markers has recently been proposed and demonstrated on a large scale through the use of a short DNA sequence in the cytochrome c oxidase 1 (CO1) gene (Hebert et al. as cited by Kress...
	COI appears to possess a better range of phylogenetic signal than any other mitochondrial gene. It has third-position nucleotides that show a high incidence of base substitutions that lead to a rate of molecular evolution that is about three times gre...
	COI identification system will certainly provide taxonomic resolution that exceeds that which can be achieved through morphological studies. The generation of COI profiles provides a partial solution to the problem of the thinning ranks of morphologic...
	The obtained mitochondrial cytochrome oxidase subunit I gene (COI) were used to deduce genetic relationships among the goby species caught in Maragondon River.
	2.1.2 Phylogenetic Analysis
	Phylogenetics is the study of evolutionary relationships. Phylogenetic analysis is the means of inferring or estimating these relationships. The evolutionary history inferred from phylogenetic analysis is usually depicted as branching, treelike diag...
	2.1.3 Gobiidae
	Gobiidae or gobies which are distributed worldwide, in marine, brackish and fresh water habitats are one of the largest families of acanthomorph fishes, having 212 genera and 1,875 recognized species (Myers et al. 2012 as cited by Jacinto) and many mo...
	Family Gobiidae is among the fastest growing family of freshwater fish. In Adriatic sea in the Mediterranean, it is a common knowledge among ichthyologists that this family is very species-rich but recognized to be among the most difficult to identify...
	Luzon seems to be particularly rich in genera and species of small lake and brook gobies, each geographical unit of the island having species apparently limited to that particular watershed or fluvial system. They are abundant in and about coral reefs...
	2.2 Related Studies
	Bright et al. 2013 indicated that high diversity of ornamental fresh water fishes and their dramatic phenotypic changes during development has made the morphology based taxonomic identification of species a difficult task.  There are limitations that ...
	Expanding the current COI based barcode reference libraries and assessing barcode similarity with morphological identifications will provide a better option for precise identification of species. The total length of COI gene in vertebrates is about 15...
	According to the study of Hebert (2003), DNA barcoding follows the same principle as does the basic taxonomic practice of associating a name with a specific reference collection in conjunction with a functional understanding of species concepts. Mitoc...
	A portion of the mitochondrial COI gene was deliberately chosen for use in animal identification when DNA barcoding was proposed, and its wide-ranging utility in animal systems has been demonstrated in subsequent pilot studies. The taxonomic limits o...
	According to the study of Sachithanandam et al. 2012, the barcode of an unidentified specimen can be compared with the reference barcodes like GenBank and Fishbase to find the matching species. This technique could overcome difficulty faced in morphol...
	Chapter 3
	METHODOLOGY
	3.2 Research Setting
	3.3 Research Procedure
	3.4 Data Gathering
	Morphometric characteristics such as total length, standard length, predorsal length, head length, eye diameter, pre-orbital length, pre-pectoral length, pre-pelvic and pre-anal length, body depth, caudal height, dorsal spines and soft rays and anal ...
	The expected size of CO1 sequence as viewed in agarose gel is 655 bp (Tamura et al. 2011). At least 80% species match in the Genbank were used to determine initial species molecular identity. The lowest number of base substitutions per site from betwe...
	Brinkman FSL, Detlef DL. 2001. Bioinformatics. Phylogenetic Analysis. DOI: 10.1002/0471223921.ch14
	Froese R, Pauly D 2012. Fishbase. Worldwide Web Electronic Publication.                Available at www.fishbase.org.version
	Jacinto WR. 2013 Unpublished. Phylogenetic relationships of resident goby fishes in Maragondon River, Cavite, Philippines using mtDNA D-loop nd 16S rRNA gene sequences
	Jonna R. 2004. Gobiidae (On-line), Animal Diversity Web Available at http://animaldiversity.ummz.umich.edu/site/accounts /information/   Gobiidae.html
	Ravago-Gotangco RG. Manglicmot MT. Pante MJR. 2010. Multiplex PCR and RFLP approaches for identiﬁcation of rabbitﬁsh (Siganus) species using mitochondrial gene regions.
	Available at: http://www.ecbol.org/docs/Publications/RavagoGotanco_et_al. pdf
	Sachithanandam V, Mohan PM, Muruganandam N, Chaaithanya IK, Dhivya P, Baskaran R.2012. DNA barcoding, phylogenetic study of Epinephelus spp. from Andaman coastal region, India. Vol.41 (3)
	Thacker CE, Roje DM. Phylogeny of Gobiidae and identiﬁcation of gobiid lineages. Systematics and Biodiversity (2011), 9(4): 329–347
	Zhang Q, Cheng Q, Guan W. 2009, Mitochondrial COI gene sequence variation and taxonomic status of three Macrobrachium species. 2009，Dec. 30(6):613-619 CN 53-1040/Q ISSN 0254-5853 DOI：10.3724/SP.J.1141.2009.06613. http://www.bioline.org.br/request?zr09093

	CURRICULUM VITAE



