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The Outreach Program o
Some parts of the society are sfill unfamiliar
with advancements of scientific research

L and the scientific community. To change
f this situation, it is needed to emphasize that
Science and Technology is here for the own

~ benefit of the public. It is a timely need to

" make the common public aware of the re-

Page 1
The Outreach

Program of National
Research Council

search findings and the way they affect the
country, society and their everyday life. To
disseminate above knowledge to the public,
NRC implements its Outreach program on
various scientific fields, since the inception of
the NRC.

As a State-Owned Enterprise funded by
tax-payer’'s money (obtained through the
General Treasury), it is our duty fo ensure all
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the benefits including social benefits (which

have been promised to be delivered by our
grantees through their research) are actual-
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ly delivered to all corners of the society. The &

oufreach program is a main tool, standing
next to the monitoring and evaluation pro-
gram of NRC, to perform the above duty. It
not only counts for social benefits but also
counfts for health and environmental safety

of scientific research. At the same time, it I8
attracts the young generation towards sci- &

ence and technology.

This collage of photos is a flashback of the

NRC outreach program, along the times we
have passed through.
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Some Highlights of Achievements of the NRC Research

Projects

Engineering Microbial Ecology in Agroecosystem

Introduction

The global population is projected to reach 10 billion
by 2050, presenting a significant challenge to global
food security. According to the Food and Agriculture
Organization (FAO) of the United Natfions, food pro-
duction must increase by approximately 70% to meet
the nutritional demands of this growing population.
Achieving this target depends heavily on the health
and productivity of soil, which is a cornerstone of sus-
tainable agriculture.

-

Soil health is broadly defined as the capacity of sail
to function as a living ecosystem that supports plant
productivity, maintains environmental quality, and pro-

motes plant health within the boundaries of natural
ecosystems. It is a fundamental indicator of agroeco-
system sustainability and productivity. Among the vital
factors influencing soil health and fertility, soil bacterial

via Bio-encapsulation of Microbial Communities to
Improve Soil Health and Fertility

NRC IDG 20-128

communities play a crifical role in nutrient cycling, or-
ganic matter decomposition, and plant—-microbe inter-
actions.

However, intensive agricultural practices and environ-
mental stressors have led to the depletion of bacterial
diversity in many soils, contributing to a decline in sail
fertility and structure. The restoration of these microbi-
al communities is crucial to reversing soil degradation
and enhancing soil function.

Image 1_Greenhous Trials

Importantly, microorganisms, especially bacteria, do
not function inisolation. They form complex, interactive
networks, with multiple species coexisting and perform-
ing complementary ecological roles. Synthetic Microbi-
alEcology (SME) isan emerging field that seeks to design
and engineer such microbial communities by under-
standing and manipulating intercellular interactions.



This approach offers a powerful strategy for develop-
ing robust, functionally optimized microbial consor-
fia that can be infroduced info soils to improve their
health and resilience.

Project outcomes

Reducing Inorganic Fertilizer Imports by Minimizing De-
pendency on Synthetic Nutrient Inputs

Sri Lanka’s heavy reliance on synthetic fertilizers to
meet the nitrogen (N), phosphorus (P), and potassium
(K) needs of crops significantly increases agricultural
production costs and poses risks fo long-term food se-
curity. Addressing this challenge requires sustainable,
biology-based alternatives that can supplement nutri-
ent inputs while maintaining or improving current yield
levels.

This project has contributed to the development of in-
novative biofertilizer formulations that harness biologi-
cal nitrogen fixation and microbial-mediated phospho-
rus solubilization. These technologies offer a promising
pathway to reduce the national dependence on syn-
thetic fertilizers, thereby lowering fertilizer imports, sup-
porting organic agriculture, and promoting sustainable
food systems.

Enhancing Soil Health and Agroecosystem Productivity
by Restoring Microbial Communities

The decline in sail fertility and agricultural productivity
in Sri Lanka is closely linked to the degradation of sail
microbial communities, largely driven by excessive use
of chemical fertilizers and pesticides. Microbial com-
munities—particularly bacteria—play a critical role in
nutrient cycling, but their functionality depends on sta-
ble ecological intferactions within the soil.

This project addresses these issues through microbial
restoration strategies. By reinfroducing and enhanc-
ing beneficial microbial consortia, the project has im-
proved key soil functions such as nitfrogen fixation and
phosphorus solubilization. These efforts contribute sig-
nificantly to reversing soil degradation, restoring eco-
system balance, and ensuring long-term agricultural
sustainability.

This project aims to harness these principles through the
synthesis of spatially linked microbial consortia tailored
to enhance soil quality and restore soil health, thereby
contributing to long-term agricultural sustainability.

Image 2_Feriliser formulation

Boosting Urban Agriculture Through Biofertilizer-Based
Productivity Enhancement

With approximately 3.7 million people—18.2% of the
population—living in urban areas, urban agriculture
(UA) has become increasingly important in Sri Lanka. In
highly urbanized districts like Colombo, where 77.6% of
the population is urban, UA offers a localized, sustaina-
ble solution to urban food insecurity.

One of the major challenges in UA is the limited availo-
bility of quality agricultural inputs. The novel biofertilizer
formulation developed through this project addresses
this need by providing a high-quality, easy-to-use input
that can significantly enhance crop productivity and
nutritional quality. Its use in urban agriculture supports
food self-sufficiency, promotes environmentally re-
sponsible practices, and meets the rising demand for
fresh produce in city environments.
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Way Forward

In the case of bio fertiliser formulation, following suc-
cessful greenhouse frials, the next critical step is to
conduct field testing over two consecutive seasons,
as required by the Fertilizer Secretariat. This necessi-
tates the establishment of a pilot-scale production
facility and implementation of SLSI-compliant quality
conftrol protocols. Field frials should be carried out
under the supervision of the Department of Agricul-
ture to ensure regulatory compliance and reliable
data collection. Upon validation, collaboration with
the private sector will be essential for scaling up pro-
duction and enabling technology transfer, ultimate-
ly supporting nationwide adoption and integration
intfo sustainable agricultural practices.

Ms. B. T. Thisera
Research Assistant
NRC Grant 20-128

Dr. Lasantha Herath

Senior Scientist,

Sri Lanka Institute of Nano
Technology

Principal Investigator: 20-128

Declaration:

The language, clarity, and readability of this doc-
ument have been improved using A.l tools such as
Quillbot™, Gramerly™




Liquid Biopsy Breakthrough: Advancing Early Detection of
Oral Cancer Through Molecular Biomarkers

Characterization

Introduction

Oral squamous cell carcinoma (OSCC) accounts for
over 90% of oral cancers and remains a significant pub-
lic health challenge in South Asia, including Sri Lanka. A
major concern is the late presentation of most patients,
which severely limits tfreatment success. The current
gold-standard  diagnostic  method—histopathologi-
cal evaluation via scalpel biopsy—is invasive, subjec-
tive, and not ideal for widespread community-based
screening.

To address this challenge, the NRC-funded research
project (IDG 22-031) focused on developing a non-in-
vasive, body fluid-based diagnostic strategy. The study
explored the use of metallomic profiling and mRNA ex-
pression analysis in serum, saliva, and blood to detect
early biomarkers of OSCC and its precursor lesions, col-
lectively referred to as Oral Potentially Malignant Dis-
orders (OPMDs), including oral leukoplakia (OLK), oral
lichen planus (OLP), and oral submucous fibrosis (OSF).

Research Outputs

This multidisciplinary study vyielded several promising
scienftific contributions:

* Serum Metallomic Screening:

Trace metal profiling showed significantly elevated lev-
els of Chromium (Cr), Cobalt (Co), Copper (Cu), Cad-
mium (Cd), and Zinc (Zn) in OSCC and OPMD patients
when compared to healthy confrols. These findings
suggest a strong association between trace metal im-
balance and oral carcinogenesis, potentially linked to
regional environmental and dietary factors.

* Salivary mRNA Biomarker Profiling:
Extracellular RNA analysis from saliva samples re-
vealed that the expression of IL-1B, IL-8, SAT1, ST00P,
and OAZ1could serve as a robust biomarker panel. This
panel demonstrated high diagnostic accuracy:

e 100% predictive probability for OSCC (AUC = 1.000)
*  90% for OLP
e 80% for OSF

These findings highlight the diagnostic potential of sal-
ivary franscriptomics in the early and non-invasive de-
tection of oral malignancy and high-risk OPMDs.

NRC IDG 19-045

* Blood mRNA Biomarker Assessment:
Peripheral blood analysis of VEGF-A and CK-19 mRNA
levels also revealed their potential to differenfiate
OSCC cases from healthy individuals. While their ex-
pression did not significantly differ across all OPMDs,
both markers showed promise in enhancing the diag-
nostic accuracy of liquid biopsy models for OSCC.
Inductively coupled plasma optical emission

spe%mefry

QuantStudio™ 6 Flex Real-Time PCR
(Thermo Fisher Scientific)

Key Outcomes

The study supports the feasibility of using body fluids

for early, non-invasive detection of oral cancer and its

precursor lesions. Key outcomes include:

e |dentification of a validated salivary mRNA bio-
marker panel with excellent diagnostic perfor-
mance.

Discovery of metal dysregulation patterns poten-
fially linked to oral cancer etiology.

Establishment of a clinically relevant, high-through
put diagnostic workflow suitable for communi-
ty-level deployment.

Contribution to the evolving field of liquid biopsy
for oral oncology.




Prof. Ruwan Jayasinghe
Chair Professor of Oral
Medicine and Periodontology
Faculty of Dental Sciences
University of Peradeniya
Principal Investigator

NRC IDG 22-031

Uncovering the Viral Toll in childhood diarrhoea: Kelaniya
Study Highlights Urgent Need for Childhood Rotavirus

Vaccination in Sri Lanka

NRC IDG 15-109

Introduction

Arecent study led by Prof. N.P. Sunil-Chandra, Principal
Investigator, Dept. of Medical Microbiology, the Facul-
ty of Medicine, University of Kelaniya, has revealed the
significant burden of rotavirus and adenovirus gastro-
enteritis among Sri Lankan children - highlighting their
critical role in child morbidity and mortality. Through
targeted viral diagnostics, and epidemiological sur-
veillance, it provides the most detailed picture to date
of the viral burden among children with gastroenteri-
fis. Researchers emphasized that infroducing rotavirus
immunization into Sri Lanka's national vaccination pro-
gram could be a vital step towards reducing prevent-
able child mortality and improving health outcomes
nafionwide.

Acute gastroenteritis or diarrhoeal disease is a leading
cause of child morbidity and mortality in developing
counftries of Asia, Africa and Lafin America. It is a major
disease problem in infants and children in Sri Lanka as
well. Several viral agents viz. rotaviruses, adenoviruses,
astroviruses, coronaviruses and caliciviruses (norovirus-
es and sapoviruses) have been identified in associo-
tion with gastroenteritis in infants, children and adults
throughout the world.

Rotavirus infections always occur highly in children
than in adults and are usually the leading cause of
life-threatening diarrhoea in infants and young chil-
dren in developing countries. The role of rotavirus as a
pathogen causing acute viral gastroenteritis in adults
has long been unrecognized though it may cause se-
vere infection in immunocompromised adults. To date,
the burden of rotavirus in hospitalized adults with acute
gastroenteritis has not been reported in Sri Lanka. Hu-
man adenovirus (HAdV) has been recognized as a
common cause of diarrhoea in children worldwide.

Enteric adenoviruses are generally taken to be an im-
portant cause of viral diarrhoea among children less
than 2 years of age leading to noticeable deaths in
many countries. However, to date, there are no studies
carried out to determine the role of enteric adenovi-
ruses in hospitalized infants, children and adults of Sri
Lanka.

This study aimed to estimate the burden of rotavirus,
adenovirus or their co-infections among infants, chil-
dren and adults located in geo-climatically different
Western and Cenftral provinces of Sri Lanka. Diarrhoe-
ic fecal specimens were collected from a total of 571
children (aged < 12 years including infants) and adults
(aged > 12 years) medically diagnosed with acute
gastroenteritis admitted to wards at the Colombo
North Teaching Hospital, Ragama in Western Province
(n=300) and Teaching Hospital, Kandy and Sirimao-
vo Bandaranaycke Specialized Children’s Hospital,
Peradeniya in Central province (n=271) for a period of
2 years and 8 months (March 2015 to November 2017).
Fecal specimens were tested for the presence of rota-
virus and enteric adenovirus antigens using commer-
cially available indirect Enzyme Linked Immunosorbent
Assay (ELISA).

Outputs

This study published in VirusDisease showed that the
overall percent positivity of rotavirus infection among
hospitalized diarrhoeal patients in the Western (n=300)
and Cenftral (n=271) provinces of Sri Lanka were 25.3%
(76/300) and 44.7% (121/271) respectively. The percent
positivity of rotavirus gastroenteritis among children
leading to hospitalization was significantly high in both
Western and Central provinces amounting to 32.1%
(43/134) and 52.9% (108/204) respectively.



Trcission electron micrographs of A) rotavirus virions and B) adenovirus virions. Image Credi‘r:A r. rskine
Palmer - Centers for Disease Control and Prevention. B) M.Wurtz / Biozentrum, University of Basel / Science Photo
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This study also showed a very low overall percent pos-
itivity of co-infection or dual infection of rotavirus and
adenovirus in hospitalized diarrhoeal patients in the
Western and Central provinces of Sri Lanka amounting
to 0.7% (2/300) and 1.5% (4/271) respectively. The per-
cent positivity of rotavirus and adenovirus co-infection
in the Western and Central provinces were 0% (0/134)
and 2% (4/204) in children, and 0.9% (1/108) and 0%
(0/32) in adult patients respectively.

Outcomes

This study reveals the burden of acute rotavirus and

adenovirus gastroenteritis in diarrhoeal children and

adults of two geo-climatically different provinces of

Sri Lanka. The detection of adenovirus gastroenteritis

and the rotavirus-adenovirus coinfections are reported Oral vaccination against rotavirus infection. Image
for the first time in Sri Lanka. The present study reveals Credit: Gorlov-KV / Shutterstock




Way Forward

Results of this study showed that rotavirus conftributes
more (52.1%) and adenovirus to a lesser extent (4.9%)
to the childhood diarrhoea in 1-3 years age. The re-
maining diarrhoeic children of this age group (43%)
may have been infected with other bacterial and vi-
ral enteric pathogens, requiring further investigations
to elucidate the importance of such pathogens. The
high burden of rotavirus gastroenteritis observed in
children in the Central province compared to Western
province may have been due to multiple factors such
as socioeconomic status, geo-climatic conditions and
the circulating rotavirus genotype which requires fur-
ther studies. Furthermore, this study provides useful in-
sights intfo the infroduction of childhood rotavirus vac-
cination in Sri Lanka and in other countries with similar
standings where rotavirus vaccination has not been
infroduced to date. The research team is now plan-
ning to determine the rotavirus genotypes detected
from the Western and Central Provinces of Sri Lanka in
relation fo immunization, and to ascertain the role of
other enteric pathogens responsible for acute gastro-
enteritis particularly in the adult population.

Testing for rotavirus and adenovirus gastroenteritis with

regard to age distribution in appropriate clinical and
geo-climatic setftings would better inform the burden
of infection that facilitates differential diagnosis, pa-
tient management and conftrol strategies including ro-
tavirus vaccination.

The paper ‘Burden of rotavirus and adenovirus gas-
froenteritis in children and adults hospitalized in two
geo-climatically different provinces of Sri Lanka' is
a Springer Nature publication in VirusDisease (2024)
35:620-629 https://doi.org/10.1007/s13337-024-00893-8
and the results were presented at the IUMS 2024, Flor-
ence, Italy. Research was funded by NRC IDG 15-109,
Sri Lanka

Professor N.P. Sunil-Chandra,
Department of Medical
Microbiology, Faculty of
Medicine, University of
Kelaniya

Principal Investigator

NRC-ID Grant 15-109

Events & Staff Highlights

Drone technology use for rice weed management and
development of Bioherbicide for eco-friendly weed control

Appreciation of Services

Mrs. Dilini Dhampalee Wasalamu-
ni joined NRC on 2" May 2024 as a

A workshop on 21
plant-based bioherbicide

March 2025 showcased newly developed
formulations for rice weed conftrol,

Scientific Research officer and she
ended her service period on 14
June 2025. While appreciating her
service, NRC wishes all the success
for her future endeavours.

which had been tested from laboratory to field level. These pre-
and post-emergent bioherbicides reduced vyield loss while be-
ing environmentally friendly and suitable for organic farming.
The programme:Demonstrated preparation and spraying techniques,
including the use of drone technology. Provided a general session on
weed management and the environmental impact of chemical weed-
icides. Shared progress to date and outlined the next strategic devel-
opment plan. Participants: Farmers, agricultural officers, and students.
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