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Project title: Molecular phylogeny of Philippine Bangia (Dilwyn) Lyngbye (1819) using  

          plastid gene rbcL and nuclear gene nrSSU 

 

Introduction 

 The monofamilial order Bangiales contains five filamentous (Bangia, Bangiomorpha, Dione, 

Minerva, Pseudobangia) and nine foliose genera (Boreophyllum, Clymene, Fuscifolium, Lysithea, 

Neomiuraea, Neothemis, Porphyra, Pyropia, Wildemania) (Butterfield, 2000; Sánchez et al., 2015; 

Sutherland et al., 2011). Among the foliose genera, each can be defined morphologically by cell layer count, 

plastid count per cell, margins, cell division, and reproductive cell arrangement. The filamentous genera, on 

the other hand, are distinguished only by filament size, color, substrate, and seasonality. Within the genus 

Bangia, species are morphologically delineated by size, pigmentation, and their hollowness at maturity. 

Molecular studies, however, show that these characters are insufficient in differentiating species. From a 

collection of seven morphologically indistinguishable Bangia specimens, nrSSU sequences placed one 

specimen as being basal to Bangiales instead (Broom et al., 2004). Similarly, rbcL and nrSSU sequences 

showed B. fuscopurpurea samples in two separate clades indicating that these were at least two different 

species (Sutherland et al., 2011).  

 

Bangia has a cosmopolitan distribution, including two of the three species (B. atropurpurea and B. 

fuscopurpurea) found in the Philippines (Ang et al., 2015, Guiry & Guiry, 2019; Marcos-Agngarayngay, 

1984). On the other hand, B. yamadae is localized in Asia, particularly China, Taiwan, and the Philippines 

(Guiry & Guiry, 2019). Although Bangia species are specific to arboreal coastlines during cold months, B. 

fuscopurpurea is the only representative from the northern Philippines, specifically Ilocos Norte. There, it is 

locally known as Bubuok, and is economically valued as a food resource (Marcos-Agngarayngay, 1984). B. 

atropurpurea and B. yamadae, are reportedly in the southern freshwater lakes of Negros Oriental and the 

southern coastline of Corregidor island, respectively. Neither are described to be economically important to 

the communities in their areas (Calumpong, 1982; Meñez & Calumpong, 1981; Cordero, 1977). B. 

atropurpurea and B. yamadae have been a point of contention given their questionable collection site and 

inaccessibility of herbarium vouchers. On the other hand, B. fuscopurpurea has been consistently reported to 

occur in Burgos, Ilocos Norte (Marcos-Agngarayngay, 1984; Dumilag, personal discussion), and recently in 

Batanes and Cagayan (Dumilag, personal discussion).  

 

The  unresolved phylogenetic placement of Bangia, the scarcity of information on Philippine 

Bangia, and the new specimens of Bangia from a previously unreported Bangia habitat, are the impetus for 

this research. A combination of morphological and molecular analyses will be performed, owing to possible 

cryptic species. It is hoped that this study will provide novel information and give insight into Bangia 

systematics. There are limited collections of Philippine Bangia and no comprehensive study using both 

morphological and molecular analysis, so our understanding of the  biogeographic history of Bangia is 

lacking and impedes our chance to contribute to a global scientific uncertainty regarding Bangialean 

systematics. 

 

 The most recent work on the molecular phylogeny of Bangia resulted in four clades, with B. 

fuscopurpurea from the Pacific region falling within Bangia clade 2 and the freshwater B. atropurpurea in 

the Bangia clade (Sutherland et al., 2011). It is hypothesized that Philippine Bangia will cluster in these two 

clades. 

 

The phylogenetic placement of the genus will be a step forward in resolving the Bangia clade, and 

therefore, the Bangiales tree. Additionally, collection of species from new and previously reported localities 

will update its current recorded distribution in the Philippines. 

 

Objectives of the Study 
 This study aims to (1) produce the first set of Philippine Bangia DNA sequences for rbcL and 

nrSSU, (2) update the current known distribution of Philippine Bangia, and (3) elucidate the phylogenetic 

placement of Philippine Bangia. 
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Methodology 

 

Collection 

 Recollection of specimens from sites based on existing literature will be conducted (Table 1). 

Opportunistic sampling will be done in (1) Negros Oriental, (2) the West Philippine Sea coast of South Pier, 

Corregidor island, and (3) Kapurpurawan, Burgos, Ilocos Norte (Calumpong, 1982; Marcos-Agngarayngay, 

1984; Meñez & Calumpong, 1981). Additional collection sites will include arboreal coastlines of (4) Sta. 

Ana, (5) Claveria, and (6) Sta. Praxedes, Cagayan, (7) Batanes, and (8) Camiguin de Babuyanes, Calayan 

group of islands. 
 

Table 1. Species to be recollected. 

Species Locality Reference 

 

Bangia atropurpurea 

 

South Negros Oriental 

Meñez & Calumpong, 1981 

Calumpong, 1982 

Bangia fuscopurpurea 

Kapurpurawan, Ilocos Norte Marcos-Agngarayngay, 1984 

Sta. Ana, Cagayan (additional collection site) 

Claveria, Cagayan (additional collection site) 

Sta. Praxedes, Cagayan (additional collection site) 

Camiguin de Babuyanes (additional collection site) 

Batanes island (additional collection site) 

Bangia yamadae South Pier, Corregidor Isl. Cordero, 1977 

 

 DNA vouchers from collected samples will be preserved in molecular grade ethanol, while a 

solution of 4% formalin and 96% seawater will be used to fix herbarium specimens. Preserved samples will 

be brought to the herbarium where they will be morphologically analyzed, pressed, dried, and mounted to 

herbarium sheets. 

 

Morphological Analysis 

 Preserved Bangia specimens will be viewed under a microscope. Morphological characteristics the 

rhodophyte will be observed, documented, and compared with herbarium specimens and existing literature. 

 

DNA Extraction 

  Prior to DNA extraction, tissue samples will be macerated, after which 30mg of the product will be 

used. Extraction of DNA will be carried out using DNeasy Plant Mini Kit following the manufacturer’s 

protocols with minor calibrations.  

 

Polymerase Chain Reaction 

 PCR protocols for this study will follow the work of Müller et al. (1998) for nrSSU primers, and 

Mols-Mortensen et al., (2011) and Teasdale et al. (2002) for rbcL primers. 

 

Gel Eleectrophoresis 

  A 1.2% agarose gel will be used. Positive products will be sent to Macrogen in Korea for 

purification and DNA sequencing. 

 

rbcL and nrSSU gene analysis 

DNA sequences will be assembled via DNA Baser, aligned using MEGA 7 software, and 

compared GenBank data for initial identification. Protocols for generating Maximum Likelihood and 

Bayesian phylogenetic trees will follow the work of Sutherland et al. (2011).  

 

Scope and Limitation 

  This project proposal will request from IAPT only the expenses on fieldworks. The budget for the 

expenses on molecular work will be provided by the host institution, Far Eastern University. 
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