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Abstract

We  are  privileged  to  honour  Professor  Soon  Guan  Tan

(Prof  SGT),  who’s  pioneering  genetics  and  biodiversity

studies in Malaysia laid the groundwork for subsequent re-

search. The comprehensive analysis of publications, theme

clusters,  and research evolution from 1976 to 2021 shows

how  his  work  shaped  national  scientific  capacity  and

changed biological research in numerous disciplines. Prof

SGT  established  Malaysian  human  and  animal  genetic

baselines using biochemical and population genetic metho-

dologies early in his career. He promoted molecular biolog-

ical  approaches  to  modernize  Malaysian  laboratories  and

enhance conservation genetics, wildlife genomics, agricul-

tural, and environmental monitoring studies. His latter re-

search  integrated  genetics  with  ecosystem-level  thinking

to improve environmental stewardship and resource man-

agement. More than his scientific output, his mentorship,

leadership, and intellectual generosity have shaped genera-

tions of scientists. This paper honours his legacy and recog-

nizes his career effort as the foundation for Malaysian ge-

netic and ecological research.
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Introduction

The scientific landscape in Malaysia in the 1970s was far dif-

ferent. Colleges in Southeast Asia were then just beginning to

introduce  population  genetics  and  modern  molecular  biolo-

gy. This climate helped Professor Soon Guan Tan (Prof SGT)

pioneer  investigations  on  biochemical  and  genetic  marker

studies  in  Malaysian  research.  His  first  single-authored  arti-

cle,  Human  saliva  esterases:  Genetic  investigations  (Tan,

1976), launched a distinguished scientific career and opened a

new avenue of research for the country. This pioneering work

demonstrated  Malaysian  salivary  esterase  genetic  variability

and,  importantly,  one  of  the  first  empirical  frameworks  for

population structure based on biochemical genetics.

Prof  SGT's  expanding  research  on  polymorphic  markers  in

saliva, blood, and other tissues revealed the effect of this early

work. Thus, late 1970s collaborative research of acid phospha-

tases,  amylase  polymorphisms,  and  mitochondrial  enzyme

markers  in  Malays,  Chinese,  Indians,  Aboriginal  communi-

ties, and Sabah ethnic groups created the country's first geneti-

cally  informed  map  of  human  variety.  These  comparative

analyses found population genetics mapping. Previously rare

in the region, these pioneering efforts established Malaysia as

a population genetic study center. His methodological innova-

tion  in  using  markers  showed  how  genetic  evidence  under-

lined population history, migration, and variation.

When new technologies  started  pouring  in  from around the

world in the 1990s, Prof SGT easily shifted his study into pro-

tein electrophoresis, PCR-based markers, microsatellites, and

transcriptomics.  Later  works  on  Malaysian  mahseer  mi-

crosatellite characterisation (Chew et al. 2021), primate tran-

scriptome genic-SSR finding (Chang et al. 2019), and wild Ma-

caca  fascicularis  RNA  sequencing  (Ee-Uli  et  al.  2018)  had

shown how he applied advanced genomic methods. These in-

vestigations  moved  Malaysian  genetics  beyond  popula-

tion-level marker studies into wildlife genomics,  aquaculture

genetics,  and  molecular  diagnostics.  His  leadership  in

Malaysia ensured that Malaysian laboratories kept up with in-

ternational scientific development in high-resolution molecu-

lar technologies.

In  addition  to  human  and  wildlife  genetics,  Prof  SGT  ad-

vanced biodiversity  conservation,  agricultural  genetics,  envi-

ronmental monitoring, and aquatic ecotoxicology. His molec-

ular tools were used to study oil palm and durian, medicinal

plants, and animal disease and environmental investigations.

Biomonitoring  and  environmental  governance  benefited

from his research on Diadema setosum developmental sensi-

tivity and other marine creature environmental reactions. Th-

ese  publications  indicate  the  remarkable  range  of  a  scientist

who commenced analyzing salivary esterases in 1976 and di-

versified  into  a  multi-disciplinary  portfolio  shaping

Malaysian  research.

This  paper  examines  Prof.  SGT's  contributions  to  scientific

scholarship  in  order  to  determine  how  they  have  changed

over  three  decades  with  respect  to  conceptual,  methodologi-

cal,  and  disciplinary  dimensions.  In  particular,  an  examina-

tion of his publication record, thematic clusters of research ac-

tivity,  and the impact  of  his  research across  disciplines,  pro-

vides evidence of how Prof. SGT has advanced population ge-

netics in Malaysia, strengthened national capacity in molecu-

lar biology, established a framework for research on biodiver-

sity  and  conservation,  and  expanded  his  research  into  envi-

ronmental monitoring, ecotoxicology, and genomic sciences.

Through this examination, we hope to demonstrate the influ-

ence  of  Prof.  SGT's  legacy  on the  future  of  Malaysian biolo-

gists,  geneticists,  and  environmental  scientists  as  well  as  the

enduring  relevance  of  his  views  and  methodologies  in  sci-

ence.

Methodology

The scientific legacy of Prof. SGT was examined through the

analysis of bibliometric data and historical records, as well as

qualitative techniques used to assess the conceptual and disci-

plinary  aspects  of  his  work.  The  methodological  component

involved two phases:  (1)  retrieving bibliographic (publishing

and citation) records using the Scopus database (provided by

Elsevier)  for  the  past  two  decades,  and  (2)  investigating  the

conceptual  and disciplinary  significance  of  his  work qualita-

tively. Despite the advantages of using Scopus for bibliomet-

ric  consistency,  standardized  metadata,  and  reliable  author

disambiguation,  reliance  on  a  single  database  represents  a

methodological limitation. Scopus does not comprehensively

index  all  local,  regional,  or  non-English  language  journals,

particularly those publishing context specific or policy orient-

ed  research.  As  a  result,  some  locally  grounded  studies  may

not be captured in the dataset, potentially introducing cover-

age  bias.  This  limitation  is  acknowledged,  and  the  findings

should  therefore  be  interpreted  as  representing  patterns
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within the Scopus indexed literature rather  than the entirety

of global scholarship on the topic.

A  bibliometric  search  was  carried  out  in  Elsevier's  Scopus

database on 11 December 2025. The author’s name searched:

"Tan"  and  "Soon  Guan."  In  order  to  ensure  comprehensive-

ness of the search results and author disambiguation, the re-

sults  had been cross-validated  with  the  author's  Scopus  pro-

file:  Scopus  ID:  7403366474;  ORCID:  0000-0001-9960-4493.

The  search  resulted  in  248  research  articles,  book  chapters,

and  conference  papers  that  were  all  indexed  from  1976  to

2021. There were 5,453 citations at retrieval from 4,047 citing

papers,  with  an  h-index  of  39.  These  metrics  quantitatively

supported the profiling of Prof SGT’s scientific influence.

In  order  to  avoid  misattributions  of  publications  by  Prof

SGT, each record was compared and cross-checked against au-

thor affiliations, co-author networks, research themes, and in-

stitutional  identifiers.  The  name  "Tan"  is  fairly  common  in

Malaysia  and  Singapore,  manual  verification  was  therefore

use  to  prevent  erroneous  merging  of  the  author  profiles  or

misclassification of publications. Only publications consistent-

ly linked to Universiti Putra Malaysia or to confirmed collabo-

rators were retained.  Before analysis,  duplicates,  and mis-in-

dexed entries were removed.

For Prof SGT, the bibliometric measures included publication

count,  citations,  and  citations  per  document,  H-index,  and

publication distribution by year.  These  variables  enabled the

modeling of his career duration, growth in research productiv-

ity, and the impact of important papers. Since Prof SGT's con-

tributions span genetics, molecular biology, biodiversity, pop-

ulation  studies,  and  agricultural  sciences,  his  citation  num-

bers were not field-normalized.

Keyword  co-occurrence  analysis  was  conducted  using

VOSviewer  (version  1.6.20),  a  well-known  bibliometric  tool

for building and visualizing networks (Van Eck & Waltman,

2010,  2014,  2017),  to  determine  the  topic  structure  of  Prof

SGT's research. Using the entire dataset, 1,606 author and in-

dexed  keywords  were  retrieved.  Threshold  study  indicated

that 344 keywords had sufficient occurrences for reliable map-

ping.  Through clustering  keywords  into  thematic  groupings,

some  key  areas  of  study  emerged:  population  genetics,  elec-

trophoretic  markers,  Southeast  Asian  biodiversity  patterns,

agricultural  genetics,  and  conservation  biology.  The  shifting

scholarly focus and contributions of Prof SGT to genetic tech-

niques in Malaysian biological sciences were traced.

The qualitative investigation into Prof SGT's career trajectory

from the 1970s to the early 2020s involved a review of land-

mark  papers,  an  examination  of  collaborative  networks,  and

the  positioning  of  his  scientific  contributions  within  the

broader development of genetics and biodiversity research in

Malaysia and Southeast Asia. In this study, the author estab-

lished selection criteria that evaluate selected papers based on

methodological innovation, conceptual contribution, and in-

fluence on research within molecular genetics, population bi-

ology and conservation genetics. Citation analysis was used to

contextualize  bibliometric  data  by  ensuring  they  were  inter-

preted  within  their  disciplinary  context,  rather  than  relying

solely on publications and citations.

Quantitative and qualitative results were brought together to

create the narrative of Prof SGT's science: what he contribut-

ed  to  genetics  early  in  Malaysia,  who  were  the  scientists  he

trained on molecular genetics, and what role he played in fos-

tering cross-disciplinary collaborations. A consideration of ci-

tation  trajectories  and  modern  relevance  was  also  included

when synthesizing the data.

Results

VOS viewer analysis identified seven clusters covering the pe-

riod from 1976 to 2021, which identified the intellectual struc-

ture of the scientific legacy of Prof SGT. These clusters, as pre-

sented in different colors in the network visualization of Fig-

ure 1 and temporally enriched in Figure 2, extend his contri-

butions from population genetics to biodiversity studies into

ecological and environmental applications. These clusters rep-

resent  thematic  breadth,  though  methodological  continuity

was observed based on genetic markers and population-based

analysis.

Green Cluster 1: Fundamentals of Genetics and Gene
Frequency Studies

This cluster consists of early to mid-career keywords: gene fre-

quency, genetic diversity, heterozygosity, markers, allele distri-

bution, and genotype. As Prof SGT conducted population ge-

netics  and  evolutionary  mechanisms  research  in  Malaysian

fauna since the late 1970s to the 1990s, there are a lot of activi-

ties  in  the  temporal  overlay.  Electrophoresis,  isozymes,  and

microsatellite markers indicate his methodological leadership
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in introducing molecular genetic technologies to Malaysian bi-

ology. Network richness indicates that this cluster reflects his

pioneering research on genetics across diverse taxa. Chrono-

logical change shows that these would be core studies to sup-

port ecological and conservation research.

Blue Cluster 2: Molecular Methods and Marker Devel-
opment

This cluster is Prof SGT’s study methodology, represented by

such  terminology  as  PCR,  DNA  polymorphism,  RAPD,

AFLP,  microsatellite  DNA,  and  sequencing.  Electrophoresis

was  first  developed  in  the  1980s,  while  the  PCR-based  ap-

proaches took off until the late 1990s and early 2000s (Figure

2). These keywords reflect the classical genetic markers shift-

ing  to  modern  molecular  approaches,  indicating  that  Prof

SGT quickly adopted and applied the new technologies in re-

search. He focused on the arker development for species iden-

tification, genetic variability evaluation, and phylogenetic re-

construction in this cluster. The high connectedness between

this cluster and Cluster 1 shows the methodological continua-

tion of his genetic research.

Purple Cluster 3: Agriculture and Crop Genetics

Plant breeding, crop genetics, microsatellites, rice, maize, ge-

netic  improvement,  and agro-biodiversity  are  included.  This

minor cluster of Prof SGT 's contributions in agricultural ge-

netics contrasts with large animal-oriented clusters. Activities

appeared from 2000 to 2010, reflect Malaysia's research priori-

ties on crop development, food security, and genetic resource

conservation.  Network  connectivity  indicates  the  transfer  of

methodologies  from animal  molecular  markers  to  plant  sys-

tems. This cluster proves that Prof SGT was a geneticist who

contributed to building Malaysia's agricultural genetics for sci-

entific modernization.

Figure 1: Keyword co-occurrence network of Professor Soon Guan Tan’s publications (1976–2021) generated using VOSview-

er, showing major thematic clusters across genetics, molecular markers, biodiversity, and Malaysian population studies.
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Figure 2: Temporal overlay visualisation of keyword co-occurrence in Professor Soon Guan Tan’s publications (1976–2021), il-

lustrating the chronological evolution of research themes from early genetic marker studies to later biodiversity and ecotoxicol-

ogy applications.

Light Blue Cluster 4: Malaysian Biodiversity and Spe-
cies Distribution

Prof  SGT  generated  knowledge  on  regional  biodiversity

through  the  Malaysia-centered  cluster,  species  distribution,

population structure, comparative studies, animal tissues, and

morphology.  Temporal  evidence  points  to  this  cluster's

mid-1990s  origin  and growth in  the  2010s.  Comparative  ge-

netic  surveys  were  carried out  in  terrestrial  and aquatic  spe-

cies. His works quickly became one of the standards to charac-

terize  biodiversity  in  Malaysia,  especially  those economically

or  ecologically  important  species.  Strong  bridge  links  of  this

cluster  to  Clusters  1  and  2  suggest  that  genetic  technologies

were utilized to investigate biodiversity concerns, hence locat-

ing Prof SGT at the crossroads between genetics and conserva-

tion biology.

Red  Cluster  5:  Aquatic  Biology,  Perna  viridis,  and
Coastal  Ecosystems

The  most  distinctive  cluster  in  Figure  1  includes  the  green-

lipped  mussel  Perna  viridis,  biomonitoring,  ecotoxicology,

sediment,  pollution,  bioaccumulation,  and coastal  ecology.

This cluster starts in the early 2000s and it represents Malaysi-

a's interest in marine pollution, aquaculture, and coastal pro-

tection. Prof SGT pioneered the use of genetic and biochemi-

cal methods to aquatic species, especially mussels, becoming

one of  Malaysia's  subjects  of  biomonitoring research.  The

characteristics of density and cohesiveness of this cluster imp-

ly a highly developed multi-disciplinary cooperation for an

established program involving genetics, environmental chem-

istry, ecotoxicology, and marine ecology.

Yellow Cluster 6: Applications to Environmental Mon-
itoring and Ecotoxicology

Within  this  cluster,  the  components  include  heavy  metals,

trace  elements,  sediment  quality,  anthropogenic  input,  con-

tamination,  and  ecological  risk.  Although  there  is  a  connec-

tion  with  the  mussel-centric  cluster,  this  cluster  appears  to

represent a broader scope of environmental interest. Visibili-

ty of this cluster,  as reflected in Figure 2,  increases from late
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2000s  to  2010s.  Prof  SGT's  transition  into  applied  environ-

mental  science  and  ecosystem  health  assessment  is  reflected

here. The scope and analytics involved in this study in coastal

management  and  environmental  policy  gave  rise  to  terms

such  as  risk  assessment  and  quantitative  analysis.  Prof  SGT

contributed to bringing genetic knowledge into practical mon-

itoring mechanisms.

Orange Cluster 7: Ecological Processes, Trophic Inter-
actions, and Ecosystem-Level

Studies that were small in scope but but significant to the con-

ceptual  framing  are  ecosystem,  trophic  linkages,  feeding  be-

haviour,  bioindicators,  and  ecological  processes.  Temporal

mapping  indicates  moderate  but  constant  activity  since  the

1990s. While not his main focus, this cluster reveals how Prof

SGT's genetic and biomonitoring studies have framed ecologi-

cal interpretations. The cluster's visibility within the network

supports  the  interdisciplinary  portfolio  presented  by  Prof

SGT, illustrating his  influence extends outside molecular  ge-

netics  into  ecosystem-level  understanding.  Location  at  the

boundary of the genetics and ecotoxicology clusters illustrates

how this  cluster  integrates  organismal  biology with environ-

mental processes.

Discussion

Laying the Foundations of Malaysian Population Ge-
netics

The earliest clusters indicate that the studies of allele frequen-

cies,  heterozygosity,  and  genetic  markers  by  Prof  SGT  had

laid the foundations for Malaysian molecular biology. His ear-

ly studies on biochemical polymorphisms in the saliva, blood,

and  other  tissues  of  Malaysian  ethnic  groups  demonstrated

that enzyme and protein markers can be used to characterize

population structure and variability. These soon expanded in-

to  detailed  surveys  of  genetic  markers  such  as  glutamic  ox-

aloacetic  transaminase,  amylase,  phosphoglucomutase,  es-

terases, and superoxide dismutase across Malay, Chinese, In-

dian, Aboriginal, Kadazan, and other communities, providing

one of the first systematic portraits of genetic diversity in the

country. When genetic research in Southeast Asia was still in

its infancy in the 1970s and early 1980s, his innovative use of

electrophoresis and isozyme markers established the method-

ological  tools  and conceptual  frameworks necessary to study

natural populations.

Studies  on cerumen polymorphism,  salivary  peroxidase,  and

Gc  subtypes  also  expanded  the  comparative  perspective  and

relationships of population and gene flow in Malaysia and In-

donesia.  His early publications established the country's  first

coherent body of  knowledge on evolutionary patterns across

Malaysian fauna and human populations, laying the ground-

work for later genetic and ecological research in Malaysia.

Novel Molecular Techniques and Research Capacity

As a Professor, SGT's adaptability and innovation were overt

as the change came in during the 1990s, when molecular biol-

ogy took over the research field globally. This shift from elec-

trophoretic markers towards PCR, microsatellite, DNA poly-

morphism,  and  high-throughput  sequencing  demonstrates

the  adaptability  of  Malaysian  science  to  keeping  pace  with

global  breakthroughs.

His  later  work  on  microsatellite  characterization  for

Malaysian  mahseer  broodstock  management  best  illustrated

the use of highly informative markers within fisheries genet-

ics  and  aquaculture.  He  developed  and  applied  SSR  and

genic-SSR  markers,  QTL  mapping,  and  genetic  diversity  as-

sessments  in oil  palm,  durian,  and Andrographis  paniculata,

underpinning molecular-assisted selection and breeding plat-

forms.  Refining multiplex PCR assays  for  the discrimination

of  closely  related  Cymbopogon  species  and  applying  in-

ter-simple  sequence repeat  and chloroplast  DNA markers  in

horticulture  crops  demonstrate  his  technical  competencies,

which  were  transferable  across  taxa.  Malaysian  laboratories

entered  the  worldwide  molecular  genetics  landscape  when

novel  genic-SSR  markers  and  molecular  sex-identification

techniques for painted storks and non-human primates were

developed. The highly connected blue and purple clusters re-

flect  a  legacy  of  modernization  whereby  many  postgraduate

students have been trained in advanced methods of molecular

biology and went on to lead laboratories and departments, en-

abling him to extend his influence through academic lineage

and institutional capacity-building.

Enhance  National  Biodiversity  Conservation  and
Comprehension  of  Science

The clusters of biodiversity, species distribution, and compar-

ative  studies  serve  to  support  the  impacts  of  Prof  SGT's  re-

search  on  ecological  interpretation  and  conservation  policy.

Multi-species genetic and genomic studies of the wild popula-
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tions, especially non-human primates such as Macaca fascicu-

laris,  provide  valuable  data  on  genetic  diversity,  population

structure,  and  local  adaptation  in  Peninsular  Malaysia  and

Borneo. This work is complemented by research on marine in-

vertebrates,  for  example,  quantifying  the  effects  of  tempera-

ture and salinity on embryonic and early larval development

in  the  black  sea  urchin  Diadema setosum,  to  elucidate  envi-

ronmental  limits  to  recruitment  and  resilience.  Durian,

roselle,  and medicinal plant research pushed biodiversity ge-

netics  into  agro-ecosystems  and  ethnobotanically  significant

species,  embedding  conservation  in  agricultural  sustainabili-

ty. Such research provided Malaysia for its first large-scale ge-

netically  informed  view  on  biodiversity  patterns  across  wild

and  farmed  taxa,  forming  a  critical  basis  for  species-level

conservation planning, protected area management, and pro-

tection. He linked molecular genetics to ecology and resource

management;  he  can  thus  be  regarded  as  a  key  architect  of

Malaysia's genetic biodiversity knowledge base.

Improvement of Environmental Monitoring and Mus-
sel-Based Ecotoxicology

Prof SGT has developed his most meaningful legacy as an ap-

plied developmental biologist through a combination of genet-

ic  and biochemical  aquatic  monitoring of  marine communi-

ties through Perna viridis and other coastal species combined

with  environmental  monitoring.  Environmental  assessment

encompassed plants and echinoderms as indicators for multi--

taxa ecosystem health; however, molluscan biomonitoring re-

mained as Prof SGT's main research focus. Temperature and

salinity effects on Diadema setosum yielded sensitive develop-

mental  endpoints  for  the  detection  of  tropical  coastal  water

environmental change (Sarifudin et al., 2016; 2017). Trace ele-

ment  profiling  in  edible  plants  can  inform  human  nutrition

and  soil  quality  assessment.  Centella  asiatica’s  magnesium

concentrations  and  habitat  soils  were  studied  in  terrestrial

contexts  (Ong  et  al.,  2017)

The  synergistic  cytotoxicity  of  cisplatin  and  bromelain  in

breast cancer cells demonstrated how biochemical and genet-

ic tools could be applied in pharmacological and toxicological

evaluation  frameworks.  Other  projects  also  applied  the  bio-

monitoring concepts to aquaculture disease management and

aquatic  virology,  such  as  Macrobrachium  rosenbergii  no-

davirus virus-like particles and host response molecular char-

acterization. Prof SGT integrated genetic expertise with envi-

ronmental  pollutants,  developmental  responses,  and  disease

endpoints  for  pollution  source  allocation,  ecosystem risk  as-

sessment, and environmental governance of Malaysia's coasts

and agricultural landscapes.

Integrative Genetics, Ecosystem Thinking, and Scien-
tific Stewardship Shape the Future

Ecological process and ecosystem-level keywords reflect Prof

SGT's foresightedness. His later work employed high-through-

put and omics-based approaches to integrate genetic data in-

to  ecological  questions  such  as  trophic  relationship,  habitat

quality,  and  anthropogenic  stresses.  The  lymphoid  organs,

kidney,  and  liver  transcriptomic  studies  in  wild  cynomolgus

macaques  provided  genomic  resources  for  a  very  important

biomedical  and  ecological  model  species,  which  would  thus

enable  future  research  on  disease  ecology,  environmental

stress  responses,  and  comparative  genomics  in  Southeast

Asia. The development of genic-SSRs from primate transcrip-

tomes and the application of RNA-Seq in wildlife and agricul-

ture  would bridge  conservation genetics,  evolutionary  biolo-

gy,  and  functional  genomics  (Chang  et  al.,  2019;  Ee-Uli,

2018).

Advanced  molecular  improvement  platforms  for  crops  and

medicinal plants, such as QTL mapping in oil palm and geno-

proteomics-assisted improvement in Andrographis panicula-

ta,  point  to  a  future  wherein  genetic  and  ecological  knowl-

edge  will  undergird  food  security,  pharmaceutical  develop-

ment, and ecosystem resilience. Multiplex PCR and DNA bar-

coding-style species diagnosis in Cymbopogon and other taxa

reveal the increasing importance of rapid molecular diagnosis

in biodiversity monitoring and biosecurity.  From a scientific

perspective, this involvement shows a way of developing a di-

rect  link  between  the  scientific  areas  of  genomics,  environ-

mental  monitoring,  and  ecosystem  modelling,  providing  di-

rection  for  future  research  on  climate  change,  habitat  loss,

and  coastal  degradation.  Prof  SGT  developed  a  flexible  sys-

tem  for  studying  population  genetics,  molecular  technology,

biodiversity  science  and  environmental  health  that  enabled

Malaysian  researchers  to  innovate  and  work  across  discip-

lines,  maximizing  benefits  for  biodiversity,  society  and  the

planet.

Conclusions

It  is  difficult  to  envision  any  younger  professional  matching

the contributions made by Prof SGT in the study of genetics,
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biodiversity and environmental sciences in Malaysia. His find-

ings are representative of the local life sciences, which he fos-

tered from within through the development of human capital

and  scientific  expertise.  By  establishing  population  genetics,

Prof SGT involved in the search to establish the biochemical

and genetic fingerprints that defined Malaysian humans and

animals. His initial work laid the groundwork for future scien-

tists  in  these  areas.  He  embraced  PCR  and  microsatellite

markers, development of transcriptomics before the establish-

ment of laboratories in the same region in Malaysia.  He was

also involved in establishing infrastructures to support molec-

ular genetics, wildlife genomics and agriculture development.

He innovated methodologies and shaped national biodiversi-

ty. As such, his multi-taxa studies within a conservation genet-

ics framework advanced with an understanding of population

structure,  evolutionary  relationships,  and  ecological  robust-

ness.  Similarly,  he  employed  mussel-based  biomonitoring

models  and other  ecological  approaches  to  apply  genetics  to

the  management  of  aquaculture,  assess  the  health  of  coasts,

and exercise ecosystem stewardship. His career path inspires

scientists. He described how to handle complex challenges in

climate change, habitat degradation, and resource sustainabili-

ty using genetics, ecology, molecular biology, and practical en-

vironmental science. He mentored, inspired, and empowered

generations  of  students,  collaborators,  and  researchers  and

left behind so much in terms of scholarship. Prof SGT leaves

behind a body of work with scientific depth, disciplinary signi-

ficance,  and  national  relevance.  His  work  will  continue  to

shape Malaysian science, conservation, genetics, and environ-

mental studies for decades to come.
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