MORPHOLOGICAL AND MO LECULAR IDENTIFICATION OF
BRACKET MACRO FUNGI IN BRGY. PUGARO,
BALUNGAO, PANGASINAN

CAMILLE JOY M. SANCHEZ

An Undergraduate Thesis Submitted to the Faculty of the Department of Environmental
Science, College of Arts and Sciences, Central Luzon State University,
Science City of Mufioz, Nueva Ecija, Philippines
in Partial Fulfillment of the Requirements
for the Degree of

BACHELOR OF SCIENCE IN ENVIRONMENTAL SCIENCE
(Environmental Biology)

JUNE 2019



ACCEPTANCE SHEET

‘ The undergraduate thesis entitled “MORPHOLOGICAL AND MOLECULAR
IDENTIFICATION OF BRACKET MACRO FUNGI IN BRGY. PUGARO,

BALUNGA{;], PANGASINAN,” prepared and submitted by CAMILLE JOY M.
SANCHEZ in partial fulfillment of the requirements for the degree of BACHELOR OF

SCIENCE IN ENVIRONMENTAL SCIENCE (ENVIRONMENTAL BIOLOGY),
is hereby accepted:

)

%‘ﬁ]}mﬁc, Ph.D. ANGEL

JERW

LS M. LEON, Ph.D.

Adviser Critic
G- 13-19 G~ 13=19
Date Signed Date Signed

Ltrzvmnm% ‘QUITOS, Ph.D.
Department Reédearch Coordinator

G-13-19
Date Signed

Accepted as partial fulfillment of the requirement for the degree of BACHELOR
OF SCIENCE IN ENVIRONMENTAL SCIENCE (ENVIRONMENTAL
BIOLOGY):

CESAR V. ORTINERO, Ph.D. RICH Ml Tmfﬁﬂﬂ M.Sc.

Chair, Department of Environmental Science College Research Coordinator
fo=13-1 a{raffﬂ
Date Signed Date Signed
EVARISTO A. ABELLA, Ph.D.

Dean.£College of Arts and Sciences

(-13- (9
Date Signed

i



BIOGRAPHICAL SKETCH

The researcher’s name is Camille Joy M. Sanchez, born in the 27" of September
1996 at Baguio City, Benguet. She lives at #21-B Alonzo Street, Urdaneta City,
Pangasinan. Second child of Mr, Raul Moreno Sanchez and Mrs. Digna Manangan
Sanchez. The researcher studied and finished her Elementary education at Child
Development Center of Urdaneta Inc. from 2000 to 2008, and her High school education
in Our Lady of the Lilies Academy Urdaneta City, Pangasinan from 2008 to 2012. She is
currently pursuing her College degree at Central Luzon State University, Science City of

Mufioz Nueva Ecija.

11



ACKNOWLEDGMENT

Above all things, God gave strength, knowledge and motivation to finish this
undergraduate thesis. I would like to offer this thesis to my family who are very
supportive and all the opportunities you have given me in order to reach the utmost
SLUCCESS.

I especially want to thank my adviser, Dr. Jerwin R. Undan, for generously
providing guidance on the technical aspect of this paper, for continuously encouraging
me and pushing me to my limits to complete my thesis this semester, and for all the
patience and support you gave me since day 1 of my thesis completion. [ also extend my
thanks to his research assistants for their valuable support in laboratory during my
experuments.

Thank you, Dr. Angeles M. De Leon, I am very much grateful for the knowledge
you have imparted for the improvement of this work. Your insights and comments are
very much appreciated.

I am also thankful to Dr. Luzviminda S. Quitos for her constant support and
encouragement.

To all my friends, thank you for your understanding and encouragement in my
many, many moments of crisis. Your friendship makes my life a wonderful expenence. |

cannot list all the names here. but you are always on my mind.

v



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
Significance of the Study
Objectives of the Study

Time and Place of the Study

Scope and Limitations of the Study

REVIEW OF RELATED LITERATURE

Mushroom or Macrofungi

Nutritional and Health benefits of mushrooms
Diversity of Mushroom

Molecular tools for identification of Mushroom

METHODOLOGY

Site Collection

Topography

Collection of Bracket Macrofungi

Morphological Identification Measurements
Characterization of Morphological Structures
Molecular and Identification of Bracket Macrofungi
DNA Extraction

PCR Amplification and Sequencing

PAGE

vii

viii

X1

X1

N T I

~] O LN

10

13
14
15
15
16
19
20
21



RESULTS AND DISCUSSION

Morphological characterization of the different macro fungi
Gyrodontium sacchari
Aylaria papulis
Stereopsis radicans
Polyporus sp.
Phiebia sp.
Ganoderma fucidum

Molecular Identification of the Collected Macrofungi

SUMMARY, CONCLUSION ANG RECOMMENDATIONS

LITERATURE CITED

vi

22

22

22
23
25
26
28
29



TABLE

LIST OF TABLES

Identities of the collected bracket macro fungi using BLAST with
NCBI Genbank Accession Number

Vit

32



LIST OF FIGURES

FIGURE PAGE

1 Map of the Province of Pangasinan and the Municipality of

Balungao 13
2 Fruiting bodies (basidiocarps) of the Polyporaceae 16
3 Morphological characteristics of Gyrodontium sacchari 22
4 Morphological characteristics of Xylaria papulis 23
5 Morphological characteristics of Stereopsis radicans 25
§ Morphological characteristics of Polyporus sp. 26
7 Morphological characteristics of Phiebia sp. 28

8 Morphological characteristics of Ganoderma lucidum 29

viii



LIST OF APPENDICES

APPENDIX PAGE
I Morphological structures of mushrooms 41
I Morphological characteristics of mushrooms 43
I Key steps in molecular identification 44
v Aligned DNA Sequences 52

X



LIST OF APPENDIX TABLES

APPENDIX TABLE
1 Characterization of pileus structures
2

Physical parameters of collected macrofungi in Bregy. Pugaro

DNA quantification of 6 specimen using Multiskan™ FC
Microplate Photometer- Thermo Fisher Scientific

PAGE
41

41

5l



LIST OF APPENDIX FIGURES

APPENDIX FIGURE

1

[

Ll

Y

10

11

12

Pileus shape

Pileus surface textures

Pileus margins in outline

Tissue homogenization of liquid nitrogen

Preparation of PCR Product

DNA quality check through agarose gel electrophoresis
Visualizing the DNA fragments

DNA quantification on a Muitiskan™ FC Microplate
Photometer- Thermo Fisher Scientific

Packaging of PCR products to be sent for DNA sequencing
BLAST NCBI analysis of the DNA sequences
DNA quality check in 1.5% agarose gel

PCR products of the bracket macrofungi in 1.5% aparose gel

X1

PAGE
41
41
42
44

45

47

48
49
50
51

51



ABSTRACT

SANCHEZ, CAMILLE JOY M., Department of Environmental Science,
College of Arts and Sciences, Central Luzon State University, Science City of Munoz,
Nueva Ecija, Philippines, JUNE 2019, MORPHOLOGICAL AND MOLECULAR

IDENTIFICATION OF BRACKET MACRO FUNGI IN BRGY. PUGARO,
BALUNGAQ, PANGASINAN

Adviser: Jerwin R. Undan, Ph.D.

Bracket macrofungi are non-timber forest inhabitants that play crucial ecological
roles and perform enormous economic advantages for mankind. IHence, the study
characterized the bracket macrofungi by both morphological and malecular approaches
using both internal transcribed spacer (ITS) sequences and large subunit LSU rDNAs
primers. The genomic DNA was extracted using cethyl-trimethyl ammonium bromide
(CTAB) method and diluted 1:100 by means of sterilized distilled water and quantified
using Multiskan FC Microplate Photometer.

BLAST analysis of the nucleotide sequences of the six bracket macrofungi
revealed that Gyrodontium sacchari with 99%, Xylaris papulis with 100%, Stereopsis
radicans with 91%, Polyporus sp. with 99%, Phlebia sp. with 93%, and Ganoderma
lucidum with 100% pair wise identity with samples deposited in Genbank (NCBI). Six of

the collected bracket macrofungi were identified up to species level.

Keywords: bracket macrofungi, DNA, rDNA-ITS, tDNA-LSU. BLAST
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