MOLECULAR IDENTIFICATION AN

Dp EN "FRES r
MICROALG HYLOGENY OF FRESHWATER

AE IN NABAO LAKE, CABIAO, NUEVA ECLJA

LOUISE KATHREEN V. MORENO

An Undergraduate Thesis Submitted to the Faculty of the Department of Biological
Scicnces, College of Arts and Science, Central [.uzon State University,
Science City of Mufioz, Nueva Ecija, Philippines
In Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN BIOLOGY
(Major in Biotechnology)

JUNE 2019



TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDICES

LIST OF APPENDIX TABLES
LIST OF APPENDIX FIGURES
ABSTRACT

INTRODUCTION

Background of the Study
Objective of the Study
Significance of the Study

Scope and Limitation of the Study
Time and Place of the Study

REVIEW OF RELATED LITERATURE

Microal gae
Diversity of Microalgae
Secondary Metabolites of Microalgae
Important Uses of Microalgac
Microalgae in Nufraceuticals and Pharmaceuticals
Microalgae in Aquaculture and Agriculture
Microalgae Culturing

MATERIALS AND METHODS

Water Sample Collection
[solation and Cultivation of Microalgae
Morphological Identification
Molecular Identification

Genomic DNA Extraction

Gel Electrophoresis

PCR Amplification

Sequencing and BLAST Analysis

Vv

&

L L b2 b3 — -

I

BE =] =1 O e

WOoMD ND

10
10
11
11
11



Phylogenetic Analysis
Ethanolic Extraction
Phytochemical Screening
Data Gathered

RESULTS AND DISCUSSION

Isolation and Cultivation

Morphological Identification
Taxonomic classification of Desertella yichangensis
Description of Desertella yichangensis
Taxonomic classification of Monoraphidium contortum

Description of Monoraphidium confortum
Molecular Identification

BLAST Analysis
Phylogenetic Analysis
Phytochemical Screening

SUMMARY, CONCLUSION AND RECOMMENDATION
Summary
Recommendation
Conclusion

LITERATURE CITED

APPENDICES

11
12
12
13

14

14
14
15
16
16
16
|8
19
19
22

25
25
26
26
27

34



LIST OF TABLES

TABLE PAGE
1 Result of BLAST in NCBI. 19
2 List of species used for the construction of phylogenetic tree 20
3 Phytochemical constituents of the D. yichangensis and M
contortum 23



LIST OF FIGURES

o i Gl
FIGURE Ph
1 Desertella yyichangensis o
2 Monoraphidium contorium 17
3 PCR product of Desertella yichangensis on 1% agarose gel 12
4 Maximum likelihood tree based on rbel marker 20

viil



APPENDIX

A

B
C
D

J I 1R f-.i‘l-'f.'-lnr

Description of the € alles i 1
Cultivation Set-up
Morphological Identification
Molecular Identification

PCR and DNA Quantification
Sequence and BLAST of L. yichurnizen

Certificate of Analysis

ke



LIST OF APPENDIX TABLES

APPENDIX TABLE PAGE
1 PCR Components 42
2 DNA quantity of 1. yichangensis 42



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

I

-2

s

Location of Nabao Lake from Google Earth

One liter bottle culture (A), 5 litter culture bottle (B), cultivation
set-up (C)

D. yichangensis with ocular micrometer (A), enlarged portion of
the image (B)

M. contortum with ocular micrometer (A), enlarged portion of the
image (B)

Microalgal culture (A), centrifuge (B), microalgal biomass (C)

loading of samples gel (A), gel tank (B), gel imaging system (C)
and gel image (1))

uDrop plate (A). loading of PCR product in the uDrop plate (B),
Thermo Scientific multi-scanner (C)

BLAST result

Laboratory service analysis report for 1. yichangensis (NA) and
M. contortum (NB) page 1 of 2

Laboratory service analysis report for 1. yichangensis (NA) and
M. contortum (NB) page 2 of 2

PAGE

35

37

37

38

40

42

43

44



ABSTRACT

MORENO, LOUISE KATHREEN V., Depariment of Biological Sciences.
College nf_ Arts a_nrfi Sciences, Central Luzon State University, Science City of Munoz
Nueva Ecija, Philippines, JUNE 2019, MOLECULAR IDENTIFICATION AND

PHYLOGENY OF FRESHWATER MICROALGAE IN NABAO LAKE, CABIAO,
NUEVA ECIJA

Adviser: JERWIN R. UNDAN, Ph.D.

Microalgae are umicellular photosynthetic organisms which belong to a diverse
group. This study focused on identification of microalgae in Nabao Lake, Cabiao, Nueva
Ecija. Microalgae were isolated through serial dilution and cultures were stored in room
temperature with continuous light and aeration. Urea was used to promote the growth of
microalgae. Morphological features were observed and used for identification. The gene
marker, rbcl was used for molecular identification and it was also used to nfer
phylogenetic tree using MEGA. Phytochemical components of the isolated microalgae
were also determined through TLC.

Morphological and molecular identification revealed microalgal isolate NA as
Desertella yichangensis. NB was identified as Monoraphidium contortum based on
morphological characteristics. Phylogenetic analysis constructed for D. yichangensis
showed penetic divergence of the species. Additionally, phytochemical sCreening
suggested the presence of fatty acids, sugars, triterpenes, coumarins, alkaloids. annins,
phenols flavonoids, essential oils, and steroids for both microalgal extract. Aside from &
mentioned secondary metabolites, D. yichangensis contains sugar while M comormm

contains anthrones.
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