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2 Quick Remarks
• Systems Biology integrates 

quantitative experimental work 
and computational modeling to 
understand structure and 
dynamics of biological systems 
in terms of molecular/cellular 
processes
– (re)emerged ~ 2000 (ISB in 

Seattle, ICSB in Tokyo, SBML in 
Pasadena)

• Filipino Systems Biology 
began with B. Aguda´s cell 
cycle papers in 1999



Topics to be covered

1. The Past:  the First Decade of Systems 
Biology in the Philippines (2003 – 2013)

– 5 Key Characteristics
– Highlights and Results

2. The Present: Challenges in a Period of
Transition (2014 – present)

3. The Potential: some short- and mid-term 
Opportunities



1. The Past: The First Decade of Systems 
Biology in the Philippines (2003 – 2013)

The beginnings
• Oct 2002: move from IT industry toacademe (interest in modelingbiological networks)
• Learned soon from H. Kitano‘s March 2002 essay in „Science“ that this was (part of) „Systems Biology“
• Early challenges for SysBio in Phil:

– Generally low level of basicresearch funding in the country
– Advocating a new (unknown) field, which required a „mind change“ 

• Initial courses at NIMBB and MathDept in Jan 2003 
• MCBI (Math and Comp Bio Initiative) launched Mar 2003 – soon renamedMLSI (Math Life Sciences Initiative) toreflect wider scope (e.g. collaboration(coral reef modeling)



Key Characteristics of the First Decade
of Systems Biology in the Philippines
1. Focus on researchers and students in the UP National University System
2. A „Joint Experimeter-Modeler (JEM) Projects in a Community of Practice (CoP)“ approach
3. Stronger emphasis on the computational side ofSystems Biology
4. Major Internet use for collaboration with labs in Europe
5. Evolution in 3 phases: 2003-07, 2008-2010, 2011-2013 (start of focus on local collaborations) 



Research with JEMs and CoPs
The Ideal JEM Cycle Learning from Business

(Kitano, Science 02)

(F. Nickols, 2003)



Inspiration from CeNS and CSBi
• Founded 1998 by 6 physicistsas one of the first nanosciencenetworks worldwide
• Minimal LMU funding targetsseeding cross-disciplinarycooperation (events, awards,..)
• Community has led to manysuccessful joint researchproposals, joint teaching/ mentoring, 8 successful spin-offs
• Now crosslinks over 100 researchers and 200 PhD/MS students in physics, chemistry, biology, medicine and pharmacyto promote progress in nanoscience and nano-bioscience
• Cf: http://www.cens.de/

• Initiated mid-2002 by young faculty members from Biology & Bioengineering
• CSBi „has been established as a community of practice, built around a shared vision linking science and technology“
• Critical forces for integration within CSBi:

– Multi-investigator research collaborations
– A shared Technology Platform
– Joint teaching and supervision of graduate/postdoctoral fellows
– Centrally administered community-building and outreach programs

• Now has 80 faculty members from MIT‘s Schools of Science and Engineering, Sloan School of Management and the Whitehead Institute for Biomedical Research 
• Cf. http://csbi.mit.edu/



SMILES and MBaRC: Filipino CoPs for Systems 
Biology

SMILES☺
• Is a multidisciplinary „bottom-up“ R & E initiative at UP Dilimanfocussed on novel computationalapplications in the Life & Environmental Sciences
• began in March 2003 as MCBI with Joint Experimenter-Modeller(JEM) projects to evolve a  Community of Practice (CoP)
• Over 25 projects (till 2011) incl: EUCLIS, theWeP, DOPAKidS, PhilBIS

MBaRC: Manila Bay Research Corridor
• An initiative for Computational Life Sciences between:

– DLSU Manila College of Science & College of Computer Studies
– UP Manila College of Arts & Sciences& College of Medicine
– Mapua School of Graduate Studies & Dept of Information Technology

• Projects (2008-11) include: MADMan, VirhoLex, CaMBio, PhilSHIFT,…



Project Highlights: Modeling (1)
Microorganisms
• Collaboration (2005-2008) with

Oesterhelt Lab , MPI Biochemistry, 
renowned experts on halophilic
archaea

• Pinoys involved: R. del Rosario, O. 
Gonzalez, C. Talaue, L. Mansueto

• 9 joint papers, 2 well cited



Project Highlights: Modeling (2)
Microorganisms
• Collaboration with Haas Lab (U 

Edinburgh) on herpesvirus-host 
interactions
– Postdoc: J. Bantang (MPI Magdeburg 

fellowship)
• Collaboration with Rädler Lab (LMU), 

van Oijen Lab (Harvard) and
Kawasaki Lab (NIID Tokyo) on 
influenza A membrane fusion
– Part of PhD work of M.P. Dobay

(DAAD scholarship)
• Collaboration with Frey Lab (LMU) on 

bacterial colony growth patterns
– Postdoc: E. Juanico (Humboldt 

fellowship)



Project Highlights: Modeling (3)
Mammalian cells
• Collaboration with Vollmar Lab (LMU) 

on natural products inducing tumor
apoptosis

• Support for A. Lao´s PhD (U Rostock) 
on modeling Alzheimer´s Disease

• Collaboration with Tretter Dept (Isar-
Amper Hospital) on Computational
Neuropsychiatry



Project Highlights: Info-/Knowledgebases
EUCLIS
• EUCLOCK (1/2006-6/2011), an FP6 Integrated Project on the„Entrainment of the circadian clock“, had 30 participants (24 academic, 6 SMEs) and 16 million€ funding
• As Principal Investigator for the WP  „Data Management“, I organized a team at UPD to design andimplement EUCLIS (EUCLOCK Information System)
• Overall, 9 RA‘s were involved, mostcompleting their MS Math or CompScience during this time
• EUCLIS has now > 1125 registered users; in addition, members ofSRBR (Society of Research in Biological Rhythms) can access itdirectly from SRBR‘s website
Encyclopedia of Systems Biology
• „Resources“ Section authoredalmost exclusively by Filipinos



Project Highlights: Modeling 
methods
• Stochastic parameter 

estimation methods for 
models with power law 
kinetics
– esp. nature-inspired 

algorithms (PSO, ant colony)
• Extensions of stochastic 

process algebra-based 
methods 

• Analysis of mathematical 
properties of canonical 
models

136 citations (Google Scholar 3/15/16



Results (till Sep 2013)
• JEMs within the SMILES (Mar 03 – Sep 2010 ), MBaRC (Mar 08 – Sep 2010) and further initiatives
• Main results: 

– > 35 papers published in international journals ( >30 ISI)
– Graduate studies established at UP Diliman (4 PhDs, 2 PhD cands,  > 20 MS, 3 MS cands),  UP Los Baños (2 PhD & 2 MS cands), UP Manila (4 MS)
– Collaboration with European labs  5 Postdoctoral Fellowships, 8 PhD scholarships
– More recently: 2 Phil-funded PhD scholarships 

Mendoza Group. Munich May 2009

Plant Systems 
Biology



2. The Present: Challenges in a 
Periof of Transition 
• 2011-12: Start of focus shift to local collaborations
• Motivating factors:

– Improved infrastructure (NSC, PGC, ERDT)
– more local support for research (DOST, UP, CHED)
– Less collaboration opportunities after my LMU 

retirement (Oct 2011)
• Further transition aspect: more focus on OMICS 

data
• Bigger than we thought: the challenge of 

finding local experimental partners with 
quantitative  molecular/cellular level data



Example 1: DenCET (Dengue: Climate,
Evolution and Transmission)
• Collaboration with NIH NIMBB (R. 

Destura), PAGASA, DOH and
National Chung Hsing U (Taiwan)

• Phil funding: 15 million pesos (2012- )
• Integrated analysis of data on virus

evolution, climate and outbreaks from
Phil and Taiwan to develop predictive
model

• PI Modeling: ERM  Joma Escaner
(UPD I-Math)  Johnrob Bantang
(UPD NIP)

• Despite many challenges (incl. 
political), initial results in papers
presented at SPP meeting (Oct 2015)



Example 2:
• Partners: UP Manila (CPH, CM, CAS), 

UPOU, UPD DCS, LMU, HMS
• Funding: UP System (CIDS), DOST 

(PCHRD)
• Inspired by ClockWork (2006-2011) 
• Cooperation with BPM industry

associations (IBPAP, CCAP,…)
• Current projects: survey of Filipino 

chronotype and social jet lag 
(online/onsite), adaptation of MCTQ-
shiftwork questionnaire to phil CC industry

• PL:  Gayline Manalang Jr. (UPM CPH), 
projects form part of her PhD work at LMU 
Center for International Health



Example 3: PhilBIS (Philippine 
Biodiversity Information System)

• Philippine megabiodiversity vs. rare 
info sharing among Filipino 
researchers and general scarcity of
online info

• Collaboration between UPD, UPLB, 
UPM, DENR, ADNU, U Manchester 

• Funding: UP System (CIDS) 2013-14, 
Newton Fund (2015-2017)

• Jan 2015: PhilBIDA (PhilBIS
Database Application) V1.0 released

• Current activity: text-mining assisted
curation of dipterocarps in COPIOUS
project (part of R. Gabud´s PhD
research at UPLB)  



Example 4: Systems genomics of 
rice salt stress
• Collaboration with UPD DCS 

(H. Adorna) and IRRI (R. 
Mauleon)
– Major part of J.M. Yap´s PhD

thesis (ERDT scholarship)
• Main challenge: insufficient

amount of ´omics data for
initial approach

• New method developed and
successfully applied

• Additional benefit: initial 
contact with Plant Systems
Biology Group (X.G. Zhu)  at 
PICB Shanghai



Example 5: Metabolic aspects of 
Alzheimer´s Disease (AD)
• Collaboration between

ADMU Chemistry (F. Dayrit) 
and UPD I-Math (C. Talaue, 
C. Arceo) on ketone body
metabolism and its possible
role in AD
– KeBAP eJournal Club
– Model of KB brain metabolism

(S. Mariano MS thesis 2014)
– VCO-AD project (ADMU, DOST 

ITDI) initiated 2015 (Funding: 
PhilCOA via PCHRD)

• Construction of a model for
brain insulin resistance from
a T2DM model by A. Lao 
(DLSU Math)  



3. The Potential: some short- and
mid-term Opportunities
A good moment in time to look forward with…
• a number of NGCS (Next Generation 

Computational Scientists) are active in SysBio-
oriented work in the country (A. Lao, JM Yap, J. 
Tubay, J. Rabajante, D. Indong,…)

• an active, global online network (Facebook group) 
on „Systems Biology and Biomathematics“ initiated
by young Pinoy researchers

• the PGC under the leadership of B. Aguda poised
to accelerate and expand SysBio-oriented
initiatives 



Short-term SysBio Opportunities
• Systems Biology of virus-host interactions

– Build on previous dengue epidemiological projects (i.e. DenCET) to initiate modeling on molecular/cellularlevel (e.g. planned PGC workshop,..)
– Expand (mid-term) to a SysBio of virus-host interactions Group (including expatriate experts like P. Dobay,…)

• Systems Biology of Brain Energy Metabolism
– VCO-AD: reboot modeling activities when databecomes available
– Continue construction of brain insulin resistance model
– Mid-Long-term relevance for the Philippines:  

• WHO predicts 3 x diabetes cases in Phil by 2030 (Region: 2x)
• growing evidence for strong connections between T2DM andAD (some researchers call AD „type 3 diabetes“) 



Mid-term SysBio Opportunities (1)
• PhilSHIFT

– (short-term) will retain
occupational health focus (e.g. 
field studies)

– (mid-term) deepen molecular/ 
cellular understanding of health
issues (e.g. metabolic diseases)

• PhilBIS
– (short term) broaden use of

PhilBIDA for research
collaboration and online info
provision

– (mid-term) extend PhilBIDA to
accommodate molecular info and
connect to external resources
incl. OMICS databases



Mid-term SysBio Opportunities (2)
Rice Systems Biology
• C4 Rice Project (2009- ) addresses

potential mid-century food crisis by
engineering C4 photosnthesis in     
rice (~ 40% higher yield)
– Funded mainly by BMGF ($32.2 

million to date), Phases I & II (mostly
genetics) led by IRRI

– Phase III (Jan 2016 -) led by J. 
Langdale (Oxford U), more SysBio-
oriented

• ongoing PhD CS by M. Clariño
(UPLB) on leaf venation changes from
C3 to C4 (Co-advisor: X.G. Zhu) 

• (mid-term) prospects
– model „Golden Rice“ metabolism
– submit joint proposal to Newton Fund 

(contact with Oxford & PICB initiated)
– Establish crop-focussed Plant SysBio group

rice C3 maize C4



Mid-term SysBio Opportunities (3)
Genome-scale metabolic
networks of PGC-sequenced
organisms

– e.g. crops such as abaca, 
coconut, biotech-relevant  
microorganisms

– Numerous software tools
(open access/source) 
available => feasible for MS 
work

– Prerequisite: annotation of
sufficient quality, close
collaboration with bio-experts



Mid-term SysBio Opportunities (4)
• Contributions to 

Mathematical Systems 
Biology

• Qualitative modeling in 
Chemical Reaction Network 
Theory (CRNT) can deliver 
significant results

• Current activities:
– Initial publications on extending 

beyond mass action kinetics 
(2015, 2016 under review)

– MCRNKS course offerings at 
UPD (2014), UPLB (2015), 
DLSU (2016)

– 2 UPD MS students (1 Math, 1 
CompSci)

(2012)

(2009)

(2015)



2 Very Short-Term Opportunities
• Till Roenneberg Visit (Sept 19-28, 

2016)
– Renowned chronobiologist
– PhD (LMU 1982), Postdoc (MPI 

Erling-Andechs,1982-1985), 
Research Associate (1985-88, 
Harvard U), 1988 – pres. LMU (Full
Professor since 2001)

– 2005-11: Coordinator EUCLOCK  
and ClockWork projects

– Past President, EBRS & WFSC
• Chris Turck Visit (late November 

2016)
– Head, Proteomics and Biomarkers 

Lab, MPI of Psychiatry, Munich
– PhD (Aachen U, 1983), Postdoc

(Roche Institute 1983-86), UCSF 
Dept of Medicine (1986-2002, Full
Professor since 2000), 2002  -
present, MPI of Psychiatry



Thanks for your attention!
Questions ?

Statistics, Mathematics, Informatics in the
Life and Environmental Sciences


