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University of Santo TomasUniversity of Santo Tomas

Oldest existing university in Asia (April 28, 1611)
Bishop Miguel de Benavides, O.P.

- the third Archbishop of Manila

largest Catholic University  in the world in a single campus
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Research Center for the Natural and Applied Sciences

� Biosensors and Chemical Sensors

� Nanotechnology

� Material Sciences & Biofuels

� Natural Products
� Pharmacology

� Biochemistry

� Molecular Diagnostics

� Biodiversity: Flora and Fauna

� Pure and Applied Microbiology 
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Fungal Endophytes

•Fungi inhabiting the inner tissues of their host plants 
without causing any harm to its host (Petrini, 1991)

•Varied life strategies (Schulz & Boyle, 2005)

• Mutualists

• Latent pathogens

• Latent saprotrophs

• Commensalists



ZAMBALES
1.Iba

2.Cabangan

3.Palauig: Libaba, Lipay

4.Masinloc: Banban, Taltal

5.Candelaria

6.Subic

CAVITE

1.Maragondon

BATANGAS

1.Lian

2.Nasugbu

QUEZON
1.Pagbilao

2.Gumaca

3.Calauag

4.San Narciso

5.Unisan

THE STUDY SITES

PANGASINAN

1.Bued

CAMARINES SUR

1.Calabanga



Diversity Indices Per Host Mangrove

(Healthy Green Leaves)

Ramirez & dela Cruz, 2011



Diversity Indices Per Host Mangrove
(Yellow and Brown Decayed Leaves)

Mangrove
Species 
richness

HG

Evenness
E

Dominance
D

Shannon-Wiener 
diversity index

HS

Simpson’s 
diversity index

S

Bruguiera parviflora 0.64 0.43 0.431 1.07 0.569

Bruguiera cylindrica 0.67 0.60 0.348 1.20 0.652

Avicennia marina 2.01 0.46 0.160 2.04 0.840

Sonneratia alba 2.29 0.44 0.127 2.30 0.873

Rhizophora mucronata 3.03 0.41 0.132 2.32 0.868

Rhizophora apiculata 2.30 0.52 0.101 2.44 0.899

Torres & dela Cruz, 2011



Mass Production and Metabolite Extraction

7 Day MFLE Culture Spore & Mycelial 
Suspension

100mL PDBS

5mL

Incubate

•static condition

•Room temperature

•3-4 weeks

200mL 
Ethyl

Acetate

200mL Culture

24 hrs

Filter

RotavapCrude Culture Extracts

(DUPLICATES)



Assay for Antibacterial Activities

0.5 McFarland
Bacterial Suspension

25mL MHA

•10-30µL Sample
(100mg/mL methanol:acetone)

•Control:
+ Streptomycin (10mg/mL)

+ Tetracycline
(30mg/mL)

- methanol:acetone

Test Bacteria:



Inhibitory Activities of MFLE against Gram Positive Bacteria

S. aureus
(reverse side)

M. luteus
(reverse side)

QUE-A (Penicillium sp. 1)

LiPaZam-B 

(Phialophora sp.)

CanZam-F
(Cladosporium sp.)

TalMasZam-F ( Cladosporium sp.)

WaNaBat-M
(Penicillium sp.4)

MaLiBat-C
(A. ochraceus)

Ramirez & dela Cruz, 2011



GRAM POSITIVE BACTERIA

Number of MFE crude culture extracts with inhibitor y activity 

Inhibitory Activities of MFE against Inhibitory Activities of MFE against 

GramGram--Positive BacteriaPositive Bacteria

n = 40

Moron & dela Cruz, 2013



Xylanase Production By Mangrove Fungal Endophytes

Screening of selected strains in 1% xylan agar
(Pointing, 1999)

Xylanase production in 1% xylan medium

w/ or w/o marine salts

Determination of xylanase activity and biochemical 

characterization (BIOTEC, 2010)

Optimum temperature (at 35, 50, and 65°C)
Optimum pH (at pH 4, 7, and 9)

Thermostability (for 60 minutes)

pH stability (for 60 minutes)

Substrate specificity (for 1% carboxymethycellulose)



Screening for xylanolytic activity

� 93% (41 out of 44) of the tested mangrove fungi exhibited xylanolytic activity

Torres & dela Cruz, 2011



Xylanase Production By Magrove Fungal Endophytes

Fungal xylanase 

Xylanase Cellulase

Potential applicationMaximum 

activity

(U/ml)

Optimum 

temperature 

(°C)

Optimum 

pH

CMCase

activity

(U/ml)

Aspergillus sp. PAQ-H 169 50 7 7.8 pulp bleaching, lignocellulosic biomass

Aureobasidium sp. 2LIPA-M 133 65 4 5 animal feed improvement, fruit processing

Colletotrichum sp. WABA-L 121 50 7 9.2 pulp bleaching, lignocellulosic biomass

Fusarium sp.1 KAWIT-A 131 65 7 4.4 breadmaking, pulp bleaching

Paecilomyces sp. FDCAB-7 136 50 7 8 pulp bleaching, lignocellulosic biomass

Penicillium sp.1 LIABA-L 107 50 7 8.9 pulp bleaching, lignocellulosic biomass

Phialophora sp. 2SANQ-F 141 50 7 4.3 pulp bleaching, lignocellulosic biomass

Phomopsis sp. MACA-J 179 50 9 21.4
pulp bleaching, detergents, lignocellulosic 

biomass

Torres & dela Cruz, 2011



The Search for Novel Species…

Genomic DNA  Extraction

Guig 01 – Guig 12
PCR Amplification of Target Genes

ITS
ACT
TEF
GAPDH

Single- and Multi-Gene Analysis



Maximum Parsimony and Bayesian Analysis using MultiMaximum Parsimony and Bayesian Analysis using Multi--Loci GenesLoci Genes
7 Guig Isolates

Taxa: 

� Guignardia: 3 

� Phyllosticta: 15  

Total: 30 sequences

Total Characters: 1,943

� constant: 1,305

� variable:

� parsimony informative: 459

� parsimony uninformative: 179

Parsimonious analysis: 5 trees

� TL: 1298

� CI: 0.649

� RI: 0.810

� RC: 0.526

� HI:  0.351

40.0

Guig05_ITS

Guig08_ITS

JN692544_Guignardia_sansevieriae_CBS120428

FJ538355_Phyllosticta_citriasiana_CBS123370

JN692541_Phyllosticta_yuccae_CBS117136

FJ538368_Phyllosticta_owaniana_CBS776.97

JF343565_Phyllosticta_bifrenariae_VIC30556

FJ538350_Phyllosticta_spinarum_CBS937.70

FJ538352_Phyllosticta_citribraziliensis_CBS100098

JF343583_Guignardia_citricarpa_CBS127454

JN692543_Guignardia_gaultheriae_CBS447.70

JF261462_Phyllosticta_owaniana_CPC14901

JN692534_Phyllosticta_schimae_CGMCC3.14354

JF343576_Phyllosticta_brazilianiae_LGMF342

Guig10_ITS

JX025040_Phyllosticta_styracicola_LC1642

JF261465_Guignardia_mangiferae_CPC18848

Guig03_ITS

Guig04_ITS

FJ538367_Phyllosticta_hypoglossi_CBS434.92

JF261434_Guignardia_citricarpa_LGMF247

Guig11_ITS

KC193585_Phyllosticta_vaccinii_ATCC46255

JN692535_Phyllosticta_hostae_CGMCC3.14355

JF343572_Phyllosticta_brazilianiae_LGMF330

JF343579_Phyllosticta_cussonia_CPC14875

JX025037_Phyllosticta_hubeiensis_LC1652

Guig02_ITS

FJ538325_Guignardia_mangiferae_CBS115051

FJ538360_Phyllosticta_citriasiana_CBS120486



�Hawksworth (2001)

– an estimate of 1.5 million species of fungi

– British Isle: 1:6 ratio of vascular plants and fungi

• Esher Common in Surrey = 1: 7.5

• Mickleham Down in Surrey = 1:8

How many fungi do we have?



The Philippines: Fauna & Flora

Taxonomic Group Species Endemic Species Percent Endemism

Plants 9,253 6,091 65.8

Mammals 167 102 61.1

Birds 535 186 34.8

Reptiles 237 160 67.5

Amphibians 89 76 85.4

Freshwater Fishes 281 67 23.8

Conservation International: 
Biodiversity Hotspots - Philippines

1 Plant : 6 Fungi  = 36,000 species



The PhilFUB Project:
Exploring

Philippine 
Fungal 
Biodiversity 
for the Filipino Community



What we can offer for the Network?

�Unique Fungi : Exciting Biodiversity

�A pool of talented graduate students and 
faculty researchers 

�Platform for Basic Research

�Enthusiasm for Collaborative Research



The Road to DRUG DISCOVERY

http://www.glycomar.com



What we need from the Network?

�Trainings for Capacity Building

�Facilities for Advanced/Applied Research

�Comparative Biodiversity Studies

�Joint-Research Collaborations and Publications



A model solution:



Maraming 
Salamat 
Po!


