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SYNOPSIS 

Debunking the myth about gut worms by unlocking 
the secrets of gut microbiota 

Gut (Intestinal) worms have been described in ancient mummies dating 
from 1200 BC. In 2017, archaeological evidence of worms infecting ancient 
inhabitants of Greece was discovered in faeces collected from prehistoric burials 
confirming the writings of Hippocrates 2,500 years ago. These revelations 
provide concrete evidence that humans have co-evolved with worms for 
thousands of years, possibly since the emergence of our species. Gut worms 
such as Ascaris lumbricoides, Trichuris trichiura and h okworm produ a wid 
range of symptoms including diarrhoea, abdominal pain, gen ral m lais nd 
w akn ss, whilst some cause intestinal blood loss. hronic inf ctions hav b en 
associat d with impaired growth and ognitiv d velopm nt. Ins v re as s, 
these inf ctions can aus gut obstru tion, r tal prolaps and severe na mia. 
Gut worms have always been associat d with poor health, hen deworming 
programs are conducted worldwide to eradicate these worms from our human 
guts. However, in recent years, questions have been raised whether gut worms 
are really such nasty creatures after all. There is even a growing interest that gut 
worms may play a role in the future treatment of inflammatory diseases. How 
did this come about? Let me take you on my journey of discovery to unlock 
the secrets of gut worms and gut microbiota. 
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BIODATA 

PROFESSOR DR YVONNE LIM Al LIAN 
Department of Parasitology 

Faculty of Medicine 
University of Malaya 

Malaysia 
limailian@um.edu.my 

Professor Dr Yvonne Lim Ai Lian joined the Department of Parasitology, Faculty 
of Medicine, University of Malaya, Kuala Lumpur in November 2003. Her 
early education began at the Infant Jesus Convent, Malacca, followed by the 
Malacca High School. She then obtained her BSc and PhD from Universiti 
Kebangsaan Malaysia (UKM). After graduating, she taught at the Faculty of 
Science and Technology, Universiti Kebangsaan Malaysia (UKM) and Tunku 
Abdul Rahman College (nowTunku Abdul Rahman University College) before 
joining University of Malaya (UM). She also had the privileg of training under 
the tutelage of the late Professor Dr Huw Vaughan Smith (consultant clinical 
parasitologist and director of the Scottish Parasite Diagnostic Laboratory in 
Glasgow, Scotland) and Professor Dr Robin B. Gasser (University of Melbourn , 
Australia). 

urr ntly, sh Is th Deputy Dean (R search) of the Faculty of Medicine, 
Univ rslty of Mal ya. Sh is also th environmental s tion head of Parasites: 

u1·h .a t A Ian ia n stl Laboratory (Para:SEAD) at th Department of 
R rL It I gy, Fa ulty f M di in , University of Malaya. Previously, she was 
the fa ulty oordlnator of stag tw MBBS programme and head coordinator 
of the postgraduate programme. 

Professor Lim is a versatile and committ d academician who loves teaching and 
enjoys research. She has been teaching Parasitology to the medical, pharmacy, 
biomedical, nursing and medical laboratory technology students for the past 15 
years. Recently in 20·1 s, she and her co-authors wrote a textbook on "M dical 
Parasitology: A textbook" which was published by Springer. 

Her research focus s on n gl ct d tropi al dis as prirnr rily am n 
marginalised populations ( .g., Orang Asli ommuniti s, migr nt w rk r ) 
using tools such as G ographi Information Sy t .m ( ii ) and n xi gon 'mti n 
sequencing (NGS) to map , nd und rstand th isc dis ins 1s arnong thoso 
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Debunking the myth about gut worms by uni king the seer ts of gut mi robiota 

populations. More recently, she began xploring the mol cular mechanisms that 
und rpin th int raction b tw n parasiti inf tions, in particular gut worm 
inf ctions, nutritional status, gut microbiota (bacteria) and the inflammatory 
respons s. Her research has been funded by internal university grants and 
external grants from the Ministry of Science, Technology and Innovation 
(MOSTI), Ministry of Higher Education (MOHE) and Ministry of Health (MOH). 
This year, together with her collaborator at the New York University, they 
succeeded in securing a highly competitive US National Institutes of Health 
(NIH) grant for a period of 5 years (2018-2022). 

Over the years, she has supervised to completion a total of 10 PhD and 12 
MSc students. She encourages her postgraduate students to be attached and 
trained in various illustrious institutions, be! ievi ng that her students wi II benefit 
tremendously from international exposure. Some of these institutions include 
the London School of Hygiene & Tropical Medicine, United Kingdom; New 
York University, United States (via the Merd ka Award Grant for International 
Attachment); Univ rsity of M lbourne, Australia (vi th Au tralian nd av ur 
Research F llowship), Academia Sini a, Taiwan and lnstitut P st ur of 
Shanghai, China (sponsored by lnstitut Past ur of Shanghai- hin s A ad my 
of Sci nc s (IPS- AS)). Thes mobility a tiviti s hav b n instrum ntc I in 
maintaining and str ngth ning partn rships b tw n UM and th s august 
institutions. In return, Professor Lim has also hosted many students from 
countries such as Singapore, Indonesia, Philippines, Australia and the United 
States for various research stints. 

Through her network, UM has been the beneficiary of such strong ties with several 
international and regional institutions. Similarly, at the local arena, she works 
with various public and private agencies, namely Ministry of Health, Ministry 
of Agriculture and Agro-Based Industry Malaysia, Department of Orang Asli 
Development UAKOA), Hospital OrangAsli Gombak, Veterinary Research Institute 
(VRI) and various local public and private universities. Her expertise and reputation 
in the field of Parasitology are recognised by the many invitations to present at 
international and national conferences as well as invites to be external examiner of 
PhD theses from national and international universities (e.g., Australia, Denmark). 

Since she joined UM in November 2003, she has authored more than 150 
original papers, writt n seven book chapt rs, dited and written three books, 
in particular "Parasites and their vectors: A p cial focus on Southeast Asia" 
( pring r, 201 ) and "M di al Parasitology: At tbook" (Springer, 2018). Her 
w rk is w II it d with c t t I f 1 04 itation and a H-index of 20. 

I lcr lal . l Ir ndrnark pu Ii <ti n with llaborators from New York University 
(NY ) L. ng n Medi 111 ntr and th r institutions in the prestigious journal 
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of SCIENCE April 2016 (impact Factor 37.205) described the discovery of the 
mechanisms of how low levels of worm infection promote growth of probioti 
bacteria that might in future assist treatment of inflammatory bowel dis as s 
(IBD) such as Crohn's Disease and ulcerative colitis. 

Professor Lim is a strong believer in team effort and has over the years developed 
a firm ASEAN network and is a regional speaker in her area of expertise. She has 
been an active member of the Malaysian Society of Parasitology and Tropical 
Medicine (MSPTM) since 1996. She has served as council member, treasurer, 
secretary, vice president and president (2014-2015) of the Society. She was one 
of the assistant editors of an ISi journal, Tropical Biomedicine from 2010-2014. 
In 2008, she was the recipient of the 2007 Malaysian Society of Parasitology 
and Tropical Medicine (MSPTM) Medal which is awarded to young researchers 
for outstanding research in the field of Parasitology and Tropical Medicine. 
That same year, she was awarded the Royal Society ofTropical Medicine and 
Hygiene Centenary Scholarship (London). 

In 2015, UM recognized her efforts and awarded her the Excellent Lectur r 
(Science), UM Excellence Awards 2015. The year after, in 2016, she rec ived 
the Top Research Scientists Malaysia (TRSM) 2016 award and in 2017, sh was 
inducted as a fellow of the Academy of Sciences Malaysia. 
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DEBUNKING THE MYTH ABOUT CUT WORMS BY 
UNLOCKING THE SECRETS OF CUT MICROBIOTA 

Introduction 
In 2017, University of Cambridge researchers together with Greek archaeologists 
discovered faecal evidence of worms collected from prehistoric burials infecting 
ancient inhabitants of Island of Kea, Greece (Anastasiou et al., 2017). This 
discovery confirmed what Hippocrates had written 2,500 years ago and proved 
that humans have co-existed with worms over thousands of years. Parasitic 
worms such as Ascaris /umbricoides, Trichuris trichiura and hookworm live 
within the human gut, obtaining nourishment and protection while seemingly 
offering no benefit in return to humans. Gut worms can produce a wide rang 
of symptoms including intestinal manifestations (diarrhoea, abdominal pain), 
general malaise and w akn ss. hroni inf tions hav also b n s o iat d 
with impaired growth and ognitive d velopment r suiting in poor a ad mic 
performanc . In sever as s, th s infections may aus gut obstru tion, r tal 
prolaps and s v r ana mia. 

Today, more than 24% of the world's population is afflicted with at least one 
of these gut worms (Pullan et al., 2014; Ngui et al., 2015; Tunbosun et al., 
2017; WHO, 2017). In the Southeast Asian region, each worm infection is 
associated with approximately 100 million infections (Pullan et al., 2014; 
Ngui et al, 2012a, b). In Malaysia, gut worm infections are largely controlled 
(Anon., 2008a) due to the Malaysian government's effort in employing a 
variety of strategies, including the use of deworming regimens in schools, 
clinics or mobile facilities in rural and indigenous areas as well as educational 
awareness campaigns (Anon., 2008b). However, foci of high endemicity (with 
prevalences of 5.5-98.2% for Trichuris, 8.0-67.8% for Ascaris, and 3 .0-44.7% 
for hookworms) still persist in some rural areas and within certain indigenous 
and tribal communities (Zulkifli et al., 2000; Al-Mekhlafi et al., 2008) in which 
sanitation is often poor. 

Efforts to combat worm infections 
a) Re-initiating deworming programme 
Malaysia's nationwid deworming programme was discontinued in 1983 
giv n the v rail d lin in th pr val nc of worm inf ctions. Nonetheless, 
in rlr in di advant: d ommuniti , th s inf ctions have persisted. In 
2007, ur t 11m btain d an - i n grant from the Ministry of Science, 
'f .hnol 1y .111d Inn villi n (M Tl) to nduct a compr hensive study on the 
·1111u, f worm inf' ti n , rn ng indi nou ommunities residing in Peninsular 
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Malaysia. A total of 716 participants from 9 Orang Asli villages participated, 
comprising those aged from 1 to 83 years old. The overall pr valence of th 
worm infection was 73.2% (Ngui et al. 2011 a). This study repres nt d th I rg st 
study since 1991 and the results of the study was pres nted to the Dir ctor of 
the Department of Orang Asli Development (JAKOA) in 2010. Based on the 
evidence and following the outcome of the National Action Council (MKN) in 
that same year, deworming programmes were re-initiated. According to JAKOA's 
Annual Report 2011 (page 74), the deworming activities were performed 
from house to house to identify the Orang Asli children and adult in need of 
treatment. Liquid albendazole was given to children aged 2-12 years old whilst 
albendazole tablet (400 mg) was given to those more than 12 years old. A total 
of 1605 Orang Asli benefited from this treatment programme. 

b) Providing enhanced and pragmatic solutions for worm infections via the 
utilisation of advanced technology 
One of the major challenges of treatment is that the prevalence of worm 
reinfections can return to near pre-treatment levels in just 6 months following 
deworming (Al-Mekhlafi et al., 2008). Multipronged control measures are 
needed which include routine treatment and health education. Our team 
developed a school-based programme called HELP (Health Educational 
Learning Package) in which teachers and Orang Asli school hildren ar 
empowered with the knowledge on worm infections and ways to curb the 
infections. This was done with the provision of HELP packages whereby each 
participating child was given a comic book, posters with health messages, a 
pair of slipp rs (to prevent hookworm infection), a nail lipp rand soap. Health 
messages were also taught through songs, olouring activities, competitions 
and pupp t shows. In , ddition, d worming drugs were also administered to 
inf t d hlldr n. Th pa kag was w 11-r eiv d with ffective contributions 
b in 1 m d by t n h rs, hildr n and th ir par nts. Th in idence rates of 
worm Inf tion at dlff r nl as ssm nt points d clined significantly among 
hildr n r iving both th d worming drugs and h alth education compared 

to thos In the ontrol s hool (re iv d only deworrning drugs). Similarly, the 
intensity of tri huriasls, as ariasis and hookworm infections were found to 
be significantly lower among children receiving both the deworming drugs 
and health education compared to those in the control group (p < 0.05) (Al 
Delaimy et al., 2014). 

In resource limited settings especially in the Orang Asli ommuniti s, it is 
crucial that treatment and health education are deliv red to the most ne d d 
communities and to the targ ted localiti s. To fill this gap, our t am dev lop d 
predictive maps of worm infe tions using th advan d ographi lnforrnati n 
Syst m (GIS) tools. GIS not only allows us to map and visu lis •th I cti n 
of populations with high preval n rat 'S but imports ntly 10 ·1·im, IC th 
numb r of individuals 1·0 IT at with d w rrnin • drugs In th 'S • p pulatlon .. 
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Debunking the myth about gut worm by unlo king the s r t of gut mi robiota 

Th se stimates nable evidence-based de ision making and save cost. We 
manag d to ass mbl a database from 99 diff rent locations and this effort 
repr s nted one of the most comprehensiv compilations of worm infections 
in the country. The GIS analysis resulted in a predictive map and crucial 
information on estimated numbers of individuals to treat for all 78 districts in 
the whole of Peninsular Malaysia (Ngui et al., 2014). These data have been 
submitted to the Indigenous Health Unit, Ministry of Health to assist in effective 
implementation of sustainable worm infection control programmes. 

Sighting of an intriguing observation - inverse association between gut worms 
and asthma 
Two features that were frequently observed in many outcomes of our 
epidemiological studies were that most of those infected with worms were 
asymptomatic (no symptoms) and that the infections were chronic. In addition, 
an intriguing finding which led us into a new research pathway was the evidence 
of low prevalence of onfirmed bronchial asthma (i.e., 1.4% of 716) observed 
in communities with high prevalence of worm infe tions (i .. , 7 .2% of 716) 
(Ngui et al. 2011 a, b). ur team found that a thma w: not mmon in rural 
subsisten e ommunities. This invcrs r lationship wa in rdan with 
findings of a large cpidemiologi al study in thiopia by r t al. (2001) 
who obscrv d that th risk f asthrn is r du d by th pr f guL worm . 

Gut worms usually remain in human gut for years obtaining nourishment 
and protection whilst humans presume that these organisms do not offer any 
benefit in return. To ensure their long-term survival, worms have evolved 
amazing strategies to either avoid or regulate the host immune responses. 
The maintenance of the asymptomatic state is now recognized as reflecting 
an immunoregulatory environment, which may be promoted by the worms. 

The wormy war: Foes or friends? 
The above-mentioned behavior of the worms reflects aptly a quote from the 
famous Chinese philosopher, Sun Tzu. He once said in his book "The Art 
of War" - Be so subtle that you are invisible, be so mysterious that you are 
intangible and then you will control your rival's fate. Worms are indeed war 
strategists for they know that for their own survival, they need to be subtle. 

Debunking the myth about gut worms by unlocking the secrets of gut microbiota 
In re ent year , ther is increasing inter tin whether worm-associated immune 
regulation may ameliorate all rgy and autoimmunity. It was hypoth sised that 
und rstanding and xploitin th int r tions betwe n the worms and the 
host r gul< Lory n lw rk mi'ly highlight n w trategies to control both infectious 
'- nd immun I gi I di a (M rl y and Maizels, 2012). Worms do that by 
influcn ing th -inhabit: nt f th ut ( .g., ba tcria, viruses, fungi, protozoa) 
through rnutus Ii Ii and syn rgi ti int ra lion (Png and Lim, 2016). 
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Given the lack of information on how the presence of worms influence the gut 
microbiota (bacteria) in human studies, our team embarked on a project in 2012 
to compare the gut microbiota of worm infected individuals with individuals 
who were not infected with worms. We undertook this adventure with our 
collaborator, Associate Professor Dr Png Lake from New York University (NYU). 
We compared the composition and diversity of bacterial communities using 
next generation sequencing (NGS) analysis from the faecal microbiota of 51 
people from two villages in Malaysia, of which 36 (70.6%) were infected by 
worms. 

As observed in Fig. 1, worm infected individuals especially with the worm 
Trichuris had an increase in gut bacterial species diversity. This has great 
significance as higher microbiota diversity (as seen in infected worm 
individuals), has generally been associated with better health. This finding 
highlighted that low burden of worm infections may have a positive impact 
on the diversity, bacterial community structure and function of the gut 
microbiome (Lee et al., 2014). We hypothesised that these relationships could 
be exploited therapeutically for future treatment of inflammatory diseases such 
as inflammatory bowel disease (IBD). 
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Figure ·1. Abundance and diversity in the inlestinal rnicrobiome in 51 Malaysian subj • rs. (P.in ·I A) Th, 
number of observed OTUs plotted against age for .111 51 indivldual sarnpl is. The number nf ohst•rvcd 
OTUs for most samples wa bctwc ·n '1500-4000. (Pflncl 13) l~el.illve ,11J11nd.in .• or th. lop pliyl.i 
represented across the 51 subjects arranged by increasing age. The .ihundnnc • p.111 irns were 1.irg ·ly 
similar a ross tho individual subj· ts, cxc 'pt· in two of the younger subjects who h.id higlr .iln11Hl.111n• 
of A rlnoba rcria (!Jifirlobn tcriiun sp.) In their stool s.implo», 
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Debunking the myth about gut worms by unlo king the s rets of gut mi robiota 

Can worms be used to treat inflammatory bowel disease (IBO)? 
In 2016, our team dis ovcrcd a po sible pathway that potentially allows gut 
worms to help tr at inflammatory bow I diseases (IBD) such as Crohn's Disease 
and ulcerative colitis. In our work published in SCIENCE (Ramanan et al., 
2016), we found that infection with gut worms in mice model of Crohn's disease 
increased the number of Clostridia bacterial species, which are known to be 
"anti-inflammatory", and decreased the abundance of Bacteroides, bacteria 
which is thought to promote IBD, as much as a thousand-fold. 

A member of our team developed a mouse model of Crohn's disease (Ramanan 
et al, 2014) based on the understanding that polymorphisms in human Nod2 
are associated with inflammatory bowel diseases (Cleynen et al, 2016). We 
found that mice deficient in Nod2 develop intestinal abnormalities. The most 
notable abnormality in these mice was goblet cells (secrete mucus) defect that 
resulted in a compromised mucus layer, allowing sustained colonisation by 
Bacteroides vulgatus (Ramanan et al, 2014). 

Using this mouse model, we info ted th Nod2 d fi i nt mi with th gut 
worm Tri huri muri . We noted that following th worm inf ti n, g bl t II 
defects were ompl t ly r stor d (Fig. 2a). Inflammatory mark rs (R g f: and 
IFN-y+ D8+1Els) were also r du cd (fig. 2b). As the mu us layer improves 
via the type 2 immune response (i.e., IL-13 or IL-4), Clostridia strains expand 
due to conducive environment and thus outcompete the Bacteroides either for 
resources needed for survival or by releasing toxins harmful for Bacteroides. 

a b 
16 lttt 

__ Uotrll.1led 
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Figure 2. T. muri infection of Nod2 defi i nt mi e (a) r tores goblet ell defects, (b) reduc s 
inflammatory mark .rs •.g. Reg· f3 

In addition l th mou mod I, our l am imultaneously conducted human 
fi ld · ross-s lion, I study c nd f und that Tri huris infected individuals in rural 
Mnl<1ysl, h: v high 'r mi robi: I div rsity than Trichuris negative individuals 
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(Lee et al, 2014). We then conducted a pilot longitudinal treatment study, 
whereby we analysed stool samples collected from 75 infc tcd individuals 
before and after deworming treatment with albendazole. onsistent with our 
cross-sectional study, diversity of microbial communities was signifi antly 
reduced after deworming (Fig. 3a) and Clostridial s was the most signifi antly 
reduced order, whereas Bacteroidales (Prevotella) was significantly expanded 
after treatment (Fig. 3b) (Ramanan et al, 2016). 
a b ~ha-diversity ...... 

g_ nwow a 

2500 

I ProvotDllaCODO 
c_encroroi<lio 
o _ B cteroidalos 
p eec10ro1<101es 

01.L---,,----,--- 
Pr0 Posl 

-5 ·4 -3 •2 ·I 0 1 2 3 4 5 
LDA Score (Log 10) 

Figure 3. Microbiota of the Orang Asli (a) Microbial diversity is reduced after deworming (b) loslridial es 
are reduced and Bacteroidales are increased after deworming. 

With these datasets, our team then developed a novel strategy to chara t· rlz 
the microbiota dataset using the egg-burden information. We combined 
centered log-ratio (cir) transformation with partial least squares (PLS) regression 
to examine within-subject changes, incorporating a repeated measures design. 
We found that the antagonistic relationship we discovered between Clostridiales 
and Ba rcroidales that is promoted by worm infection may actually be a general 
prin ipl for th gul mi rob iota ommunities in most individuals, regardless of 
th ir living ondirlons ind v loping r developed countries (Fig. 4). 

b 

Figure 4. Holrnlnth colonization in humans is asso lated with ,, de rcas • in IJ.icreroid;iles .ind .i11 
increase in lostrtdialcs levels. (n nnd b) Microbial n .twork inf ircnro d •mo11s1ra1i11g un .rnl<igonistlr 
relationship between Clostridiales and Bact iroidal • ornrnunitios from the I lu111.111 Mlcml>ionw Projt• 1 
(a) and the pcdiatri 1130 l~ISK ohort (b), 
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Thesefindingsw r amongth first to un overtheme hanismsbywhichworms 
ould be pot ntially u d as therap uti ag nts for IBD. This ollaborative study 
wa a signifi ant out om of an on-going collaboration between University of 
Malaya and N wYork University which was partly funded by the University of 
Malaya-Ministry of Higher Education High Impact Research (UM MOHE-HIR) 
grant. Other funds that supported this study included the National Institute 
of Health (USA) and the Burroughs Wellcome Fund. In addition, we also 
collaborated with Center for Integrative Medical Sciences in Yokohama, Japan 
and th Center for Immunity and Inflammation at New Jersey Medical School. 

Our discovery continues ... What's next? 
In our on-going study, we will be assessing the effects of deworming drug 
treatment on the gut microbiota in humans by metagenomics analysis. Along 
with dietary surveys, the proposed field studies will provide longitudinal 
analyses of worm infected individuals to establish cause and effe t relationships 
of gut worms on the gut microbiota composition and function. We also intend to 
explore the use of worm infe ti ns a a tr atm nt ag nl for oth r inflammatory 
diseas s as w II. 

Thes on-going pro] cts are now funded by th Unit d tat Nati nal In titut s 
of H alth (NIH) for r. y ars (2018-2022). This is n x iting opportunity t 
build on the momentum and to add lo our urr nt knowl dge. We hope Lo 
both find strategies to improve deworming efficacy in communities that require 
deworming and to develop new therapeutic strategies for manipulating the 
microbiota in individuals suffering from inflammatory diseases caused by 
microbial dysbiosis. 
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Ngui R, Ishak S, Chuen CS, Mahmud R, Yvonne AL Lim. Prevalence and ri k 
factors of intestinal parasitism in rural and remot W st Malaysia. Plos 
Neglected Tropical Diseases 2011 a, 5(3): t974. 

Ngui R, Lim YAL, Chow SC, de Bruyne JA, Liam CK. Prevalence of bronchial 
asthma among Orang Asli (indig nous people) of P ninsular Malaysia. 
Malaysian Medical Journal 2011 b, 66(1 ): 21-25. 
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of human hookworm inf ctions in e onomically disadvantaged 
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and g n "ti data supporting the transmission of Ancylostoma ceylanicum 
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Ngui R, Aziz S, Chua KH, Mohd SM, Al-Mekhlafi HM, Wan Sulaiman WW, 
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376. 

Ngui R, Aziz S, Chua KH, Aidil RM, L e S , Tan TK, Sani MM, Arin AF 
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PRESENT APPOINTMENT 
Deputy Dean (Research), Faculty of Medicine, University of Malaya 

ACADEMIC QUALIFICATION 
PhD, BSc (UKM) 

SELECTED PUBLICATIONS 

Books 

1. Rohela Mahmud, Yvonne AL Lim, Ami rah Amir. Medical Parasitology: A 
Textbook. Springer 2018. 

2. Yvonne AL Lim and Indra Vythilingam (Eds). Parasites and their vectors: A 
special focus on Southeast Asia. Springer 20·13. 

3. Jeffery J, Rohela M, Muslimin M, Abdul Aziz SMN, Jamaiah I, Kumar S, 
Tan TC, Lim YAL, Nissapatorn V, Abdul-Aziz NM. Illustrated keys: Some 
mosquitoes of Peninsular Malaysia. University of Malaya Press 2012. 

Chapters in Book 

1. Yvonne AL Lim, Indra Vythilingam. Southeast Asia (SEA): Hotspot for 
Parasitic Infections. In: Parasites and their vectors: A special focus on 
Southeast Asia (eds: Yvonne AL Lim and Indra Vythil ingam). Springer 2013. 

2. Yvonne AL Lim, Mohammed Al< Mahdy, Johari Surin. Unraveling 
Cryptosporidium and Cia.rdia in Southeast Asia. In: P· rasites and their 
vectors: A special focus on Southeast Asia (eds: Yvonne AL Lim and Indra 
Vythilingarn). Springer 20·1 . · 

3. H sham M. Al-M khlafi, Yvonne AL Lim, Norhayali Moktar, Romano Ngui 
( 01 ). Soil-Trr n. mitt: •d 11 lminths: The N gl t d Paraslt s. In: Parasites 
rind th ir v .tors: Asp i, I fo us on Southeast Asia ( ds: Yvonne AL Lim 
Ltd Indra Vythlllngam), Spring r 201 •. 

4 Aziz Shafie, Romano Ngui, hua K k Heng, Mohd Aidil Rosian, Wan 
YusoffWan Sulaiman, Yvonne Ai-Lian Lim. Geographic information system 
(GIS) and predictive risk map soil-transmitted helminthiasis in peninsular 
Malaysia. In: S lected Issues on H alth and Environment ( ds: Narimah 
Samat, Zullyadini A. Rahaman, Sharifah Rohayah Syeikh Dawood, Wan 
Ruslan Ismail, Ruslan Rainis). Universiti Pendidikan Sultan Idris, Malaysia 
2013. 

5. Cook N, Lim VAL (invited chapter). Ciardia contamination of fruit and 
vegetables. In: Foodborne Protozoan Parasites (eds: Huw Smith and u y 
Robertson). Nova 2012. 
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6. Ives B, Ros J, Lim YAL. (invit d chapt r). Wat r nd parasiti protozoan 
conn ctions to foodborn dis a risks. In: Food born Protozoan Parasites 
( ds: Huw rnith and Lu y Rob rtson). Nova 2012. 

7. Lu y Rob rtson, Yvonne Ai-Lian Lim (invited chapter). Waterborne and 
Environm ntally-born Giardiasis. In: Ciardia: A model organism (eds: 
Staffan Svard and Hugo Lujan). Springer-Verlag 2011. 

Academic Journals 

1. Norhidayu Sahimin, Benacer Douadi, Yvonne Ai Lian Lim and Siti 
Nursheena Mohd Zain. Distribution of Ciardia duodena/is (Assemblages 
A and B) and Cryptosporidium parvum amongst migrant workers in 
Peninsular Malaysia. Acta Tropica 2018, 182: 178-184. 

2. Eric Tzyy Jiann Chong, Ping-Chin Lee, Yvonne Ai-Lian Lim, Kek Heng 
Chua. Genetic and haplotype analyses targeting cytochrome b gene 
of Plasmodium know! si isolates of Malaysian Born o and Peninsular 
Malaysia. A ta Tropica 2018, 181: 35-39. 

3. Norashikin Mohd Shaharuddin, Yvonne Al Lim, Nur Amir, h Ha an, 
Sh ila Nathan, Romano Ngui. Soil-transrnitt d hclrninthis si am ng 
indigenous ommunitics in M laysia: I thi th ndl ss malady with no 
solution? Tropi al Biomedi in 2018, 5(1 ): 1-1 . 

4. Koh FX, Kho KL, Kisomi MG, Wong LP, BulgibaA, Tan PE, LimYAL, Nizam 
QNH, Panchad haram C, Tay ST. Ehrlichia and Anaplasma infections: 
Serological evidence and tick surveillance in Peninsular Malaysia. Journal 
of Medical Entomology 2018, 55(2): 269-276. 

5. Khor CS, Mohd-Rahim NF, Hassan H, Chandren JR, Nore SS, )ohari J, 
Loong SK, Abd-Jamil J, Khoo JJ, Lee HY, Pike BL, Wong LP, Lim YA, Zandi 
K, AbuBakar S. Seroprevalence of Q fever among the indigenous people 
(OrangAsli) of Peninsular Malaysia. Vector Borne Zoonotic Diseases 2018 
Jan 1 6. doi: 10.1 089/vbz.201 7 .2153. 

6. Nguk Ting Lo, Tomoya Hirosawa, Yvonne Ai Lian Lim, Md. Harun-Or 
Rashid, Junichi Sakamoto. Yvonne AL Lim. Inadequate water treatment 
quality as assessed by protozoa removal in Sarawak, Malaysia. Nagoya 
Journal of Medical Science 2018, 80(2): (in print). 

7. Nur Amirah Hassan, Yvonne AL Lim, Rohela Mahmud, Norashikin 
Mohd Shaharuddin, Romano Ngui. Microsporidia infection among 
various groups of immunocompromis d patients in Malaysia. Tropical 
Biorn di in 2018, (ace pted). 

8 Yvonne AL Lim, V t Ni apatorn. Waterborn parasit s 
transrni sion among Lh A. iation of outh a tAsian Nations (ASEAN): 
v rvi w Lind dire lion f rw< rd. Food and Wat rborne Parasitology 
017, fl-<J: 75-fD. 
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9. Noor Afizah Ahmad, Indra Vythilingam, Yvonne Ai-Lian Lim, Nur Zatil 
Aqmar Mohd Zabari, Lee Han Lim. Detection of Wolbachia in Aedes 
a!bopictus and their effects on chikungunya virus. Am rican Journal of 
Tropical Medicine and Hygiene 2017, 96(1 ): 148-156. 

10. Sai-Ming Lau, Tock-Hing Chua, Wan-Yussof Wan-Sulaiman, Sylvia 
Joanne, Yvonne Ai-Lian Lim, Shamala Devi Sekaran, Karuthan hinna, 
Balan Venugopalan, Indra Vythilingam. A new paradigm for Aed s 
surveillance using gravid ovipositing sticky trap and NS1 antigen test 
kit. Parasites and Vectors 2017, 10:151. 

11. Yamuna Rajoo, Stephen Ambu, Yvonne Ai-Lian Lim, Komalaveni Rajoo, 
Tey Siew Chang, Lu Chan Woon, Romano Ngui. Neglected intestinal 
parasites, malnutrition and associated key factors: A population based 
cross-sectional study among indigenous communities in Borneo Island, 
Malaysia. Plos One 2017, '12(1 ): eOl 70174. 

12. Chua TH, Emmanuel J, Lee KT, Kan FK, Tee KS, Abidin Z, Rajasekaram 
G, Tan LH, Low EC, Lim YAL, Menon J. Taeniasis and neurocysticercosis 
among Malaysians. Tropical Biomedicine 2017, 34(1 ): 1-7. 

13. Norhidayu Sahimin, Yvonne Ai-Lian Lim, Farnaza Ariffin, Jerzy Behnke, 
Maria-Gloria Basafiez, Martin Walker, John Lewis, Rahmah Noordin, 
Khairul Anuar Abdullah, Siti Nursheena Mohd Zain. Socio-demographi 
determinants of Toxoplasma gondii seroprevalence in migrant work rs 
of Peninsular Malaysia. Parasites and Vectors 20'17, 10: 238. 

14. Syazwan Saidin, Nurulhasanah Othman, Muhammad Hafiznur Yu nus 
Yvonne Ai-Lian Lim, Zeehaida Mohammed, Nik Zairi Zakaria, Rahmah 
Noordin. Development and initial evaluation of a lateral flow dipsti k 
test for antigen detection of Entamoeba histolytica in stool sample. 
Pathogens and Global Health 2017, 24: 1-9. 

15. Shigehlko Uni, Ahmad Syihan Mat Udin, Takeshi Agatsuma, W erachai 
Saijuntha, I< rstin Junk •r, Rosli Ramli, Hasrmhzaiti Omar, Yvonne Ai 
Lian Um, innadurai ivanandarn, Emilie L foulon, orali Martin, Dai- 
us M rtin 13 .labut, harul Kasim, Muhamm d Rasul Abdullah Halirr1, 

Nur Afiqah Zainurl, ubha Bha su, Mas<:iko Fukuda, Makoto Matsub 
ayash! Mnsashi I larada, Van Lun Low, h e Dhang hen, Narifumi 
Sug numa, Rosli Hashim, Hiroyuki Takaoka and Mohd Sofian Azirun. 
Morphological and molecular characteristics of Malayfilaria sofiani 
Uni, Mat Udin and Takaoka n. g., n. sp. (Nematoda: Filarioidea) from 
the common treeshrew Tupaia glis Diard and Duvau el (Mammalia: 
Scandentia) in I en insular Malaysia. Parasites and Vectors 2017, 10: 194. 

16. Mohamad Azl?n Abd Majid, Veeranoot Nissapatorn, Tian Chye Tan, 
Reena Leeba Richard, Tooba Mahboob, Brandon Mong, Narong Jaturas 
Anusorn Phimphila, Panomphanh Mahaphonh, Kyaw Nyein Aye, Wai 
Lynn Aung, Atipat Yasri, Nongyao Sawangjm on, Yvonne Ai-Lian Lim 
Joon Chuah, Alan Ziegler. Pathogenic war rbornc Ire -living ; rn b, '. 
An update from s .le .tod South as! Asian ountrics. Pl s N • · 01 7 · 
12(2): 0169448. ' 
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17. Ling Ling hua, R na Rajasuriar, Mohamad hafiq Azanan, Noor 
Kamila Abdullah, Mei San Tang, oo hing L e, Yin Ling Woo, Yvonne 
AL Lim, Hany Ariffin, P'ng L k . Redu ed mi robial diversity in adult 
survivors of hildhood a utc lymphoblastic I uk rnia and microbial 
associations with incr as d immune activation. Microbiome 2017, 
5(1 ): 35. 

18. Norhidayu Sahimin, Yvonne Ai-Lian Lim, Benacer Douadi, Mohd 
Khairul Nizam Mohd Khalid, John-James Wilson, Jerzy M. Behnke, Siti 
Nurshe na Mohd Zain. Hookworm infections among migrant workers 
in Malaysia: Molecular identification of Necator americanus and 
Ancylostoma duodenale. Acta Tropica 2017, 173: 109-115. 

19. Van Lun Low, Tiong Kai Tan, Batah Kunalan Prakash, WeiYinVinnie-Siow, 
Sun Tee Tay, Roungthip Masmeatathip, Upik Kesumawati Hadi, Yvonne 
Ai-Lian Lim, Chee Dhang Chen, Yusoff Norma-Rashid, Mohd Sofian 
Azirun. Contrasting evolutionary patterns between two haplogroups of 
Haematobia exigua (Diptera: Muscidae) from the mainland and islands 
in Southeast Asia. Scientific Reports 2017, 7: 5871. 

20. Sahu Priyadarshi, Yvonne AL Lim, Mahmud Rohela, Somanath Su h la 
D, Tan hong T, Rama he ndran P. N ds of xploring th burd n 
of recent onset seizure du to neuro ys1·i r i and cha II 
South ast Asia fo using on s nario in Malaysi,. Asian Pa if 
of Tropi al M di ine 2017, 10(4): 2- 40. 

21. Nan Jiun Y, p, Xiang Ting oh, Anson V. K hi r, Timothy Willie m, 
Tsin Wen Y o, Indra Vythilingam, Robin B. Gass r, Yvonne AL 
Lim. Genetic div rsity in the C-terminus of merozoite surface protein 1 
among Plasmodium knowlesi isolates from Selangor and Sabah Borneo, 
Malaysia. Infection, Genetics and Evolution 2017, 54: 39-46. 

22. Tiong Kai Tan, Chandrawathani Panchadcharam, Van Lun Low, Soo Ch 
ing Lee, Kek Heng Chua, Reuben S.K. Sharma, Premaalatha Bathrnan 
aban, Romano Ngui, Sun Tee Tay, Yvonne AL Lim. Occurrence of gas 
tro-intestinal parasites among small ruminants in Malaysia: Highlighting 
Dicrocoelium infection in goats. Tropical Biomedicine, 34(4): 1-7. 

23. Arine Fadzlun Ahmad, Romano Ngui, Jaxinthe Ong, Farikha Sarip, Wan 
Hafiz Wan Ismail, Zurainee Mohamed Nor, Amirah Amir, Yvonne Ai 
Lian Lim, Rohela Mahmud. Case report: A symptomatic case of Hy 
menolepis diminuta infection in an urban-dwelling adult in Malaysia. 
American Journal of Tropical M dicine and Hygiene 2017, 97(1 ): 163- 
165. 

24. hoo Hu k Ooi, Mohamad Ad m Bujan , Tg Mohd lkhwan Tg Abu 
Bakar Sidik, Romano Ngui, Yvonne Ai-Lian Lim. Over two decades of 
Pia modium knowlesi inf cti ns in Sarawak: Tr nd and forecast. Acta 
Tropi a 017, 17 : 8 - 0. 
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25. Shigehiko Uni, Masako Fukuda, Kou Ogawa, Yvonne Ai-Lian Lim, 
Takeshi Agatsuma, Naruemon Bunchom, W erachai Saijuntha, Yasushi 
Otsuka, Subha Bhassu, Ahmad Syihan Mat Udin, Nur Afiqah Zainuri, 
Hasmahzaiti Omar, Jun Nakatani, Makoto Matsubayashi, Haruhiko 
Maruyama, Rosli Ramli, Mohd Sofian Azirun, Hiroyuki Takaoka. 
Zoonotic infection with Onchocerca dewittei japonica in an 11-y ·1ar 
old boy in Kansai Region, Western Honshu, japan. Parasitology 
International 2017, 66: 593-595. 

26. Ching Hoang Chew, Yvonne Ai-Lian Lim, Kek Heng Chua. Heterologous 
expression of P/asmodium vivax apical membrane antigen 1 (PvAMA 1) 
for binding peptide selection. Peer) 2017, 5: e3794. 

27. Soo Ching Lee, Romano Ngui, Tiong Kai Tan, Muhammad Aidil Rosian, 
lnit lthoi, Mohammed Malidy, Lokman Hakim S, Yvonne Ai-Lian Lim. 
Understanding Ciardia infections among rural communities using the 
One Health approach. Acta Tropica 2017, 176: 349-354. 

28. Pei Yee Woh, Kwai Lin Thong, Yvonne Ai-Lian Lim, Jerzy Behnke, John 
Lewis, Siti Nursheena Mohd Zain. Microorganisms as an indicator of 
hygiene status among migrant food handlers in Peninsular Malaysia. 
Asia Pacific Journal of Public Health 2017, 29(7): 599-607. 

29. Azlan A Majid, Rasid MN, Richard RL, Mahboob T, Sritongchuen C, 
Jaturas N, Tan TC, Sawangjaroen N, Lim, YAL, Nissapatorn V. Titiwangsa 
Lake a source of urban parasitic contamination. Tropical Biomedi in 
2016, 33(3): 1-5. 

30. P ng Loke, Yvonne AL Lim. A commensal protozoan strikes a balanc 
in the gut. Cell Host and Microbe 2016, 20(4): 4 '17-419. 

31. Reena Leeba Richard, lnit lrhoi, Mohamad Azlan Abel Majid, Wan 
Yusoff Wan Sulairnan, Tian-Chye Tan, Veeranoot Nissapatorn, Yvonne 
Ai-Lian Lim. Monitoring of waterborne par sites in two drinking water 
Ir atm nt plant : A study in Sarawak, Malaysia. International Journal of 
Environrn nral I .• ar h ndPubli Hcalth2016,13:641. 

'. 2. R m: no Ngui, Noor Amira Abdul H lim, Yamuna Rajoo, Yvonne AL 
Lim, tcph n Arnbu, Korn. I v ni Rajoo, 'f y Siew hang, Lu Chan 
Woon, Roh la Mahmud. pidemiologi al haract ristics of strongyloi 
diasis in inhabitants of indig nous ornmuniti s in Borneo Island, Ma 
laysia. Korean Journal of Parasitology 2016, 54(5): 673-678. 

33. Mohamed Zan Hafizatul Anis, Ponnarnpalavanar Sasheela, Syed Omar 
Sharifah Faridah, Puthucheary D. Savithiri, Yvonne AL Lim, Sun Tee Tay. 
Genetic variants of Orientia tsutsugamushi id ntified from scrub typhus 
cases in Malaysia. Tropical Biomedicine 2016, 33(1 ): 203-208. 

34. Lorainne Angal, Yvonne AL Lim, Nan-Jiun Yap, Romano Ngui, Ami rah 
Amir, Adeeba Kamarulzaman, Roh la Mahmud. Toxoplasmosis in HIV 
infected and non HIV-inf cl d prison inrnat s. Tropi al Biom di in, 
2016, 33(1 ): 159-169. 
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35. hong Joon hu h, Nabila Mukhaidin, S ow Huey hoy, avin JD 
Smith, Ian H Mend nhall, Yvonne AL Lim, Alan D Zi gl r. Prevalenc 
f rypto poridium and ierdi« in th water r sour es of the Kuang 

Riv r at hm nt, North rn Thailand. Sci nc of the Total Environment 
2016, 562: 701-713. 

36. Sahimin N, Yvonne AL Lim, Ariffin F, Behnke JM, Lewis JW, Mohd Zain 
SN. Migrant Workers in Malaysia: Current implications of sociodemo 
graphic and environmental characteristics in the transmission of intesti 
nal parasitic infections. Plos Neglected Tropical Diseases 2016, 10(11 ): 
e00051l0. 

37. Aziz Shafie, Muhammad Aidil Rosian, Romano Ngui, Yvonne Ai-Lian 
Lim, Wan Yusoff Wan Sulaiman. Mosquito biology and mosquito-borne 
disease awareness among island communities in Malaysia. Journal of 
the American Mosquito Control Association 2016, 32(4): 273-281. 

38. Priyadarshi Soumyaranjan Sahu, Yvonne Ai-Lian Lim, Romano Ngui, 
Rohela Mahmud. S rological evidence of exposure and possible Taenia 
solium larval infection in Orang Asli communities of Peninsular Malay 
sia. Tropical Biomedicin 2016, 3 (1 ): 170-179. 

39. Yuee 'f ng hin, Yvonne Ai-Lian Lim, hun Wie hong, indy huan 
Ju Teh, Ivan Kok S ng Yap, Soo hing L , Mian Zi i ',Vinni 'W i Yin 
Siow, K k 1-1 ng hua. Pr val n "and risk fa tor f int stinal parasit 
ism among two indigenous sub- thni groups in Peninsular Malaysia. 
lnfe tious Diseases of Poverty 2016, 5: 77. 

40. Deepshika Ramanan, Rowann Bowcutt, Soo Ching Lee, Mei San Tang, 
Zachary D. Kurtz, Kenya Honda, William C. Gause, Martin J. Blaser, 
Richard A. Bonneau, Yvonne AL Lim, P'ng Loke, and Ken Cadwell. Hel 
minth infection promotes defensive symbiosis via type 2 immunity. Sci 
ence 2016, 352(6285): 608-612. 

41. Mohammed AK Mahdy, Abdulsalam M Al-Mekhlafi, Rashad Abdul 
Ghani, Reyadh Saif-Ali, Hesham M Al-Mekhlafi, Samira M Al-Eryani, 
Yvonne AL Lim, Rohela Mahmud. First molecular characterization of 
Leishmania species causing visceral leishmaniasis among children in 
Yemen. Plos ONE 2016, 11 (3): eOl 51265. 

42. Amir Amirah, Ngui Romano, Wan Ismail Wan Hafiz, Wong T Kum, 
Ong Jaxinthe, Lim Yvonne, Mahmud Rohela. A case report of anisaki 
osis causing acute dysentery in Malaysia. American Journal of Tropical 
M dicine and Hygi n 2016, 95(2): 410-412. 

43. Nan Jiun Yap, Anson V Koehler, Janin Ebn r, Tiong Kai Tan, Yvonne 
AL Lim, Robin B Gasser. Mol cular analysis of rypto poridium spp. 
from attl in five stat s f P nin ular M, I. y ia. Mol cular and C llular 
Prob s 01 , -4 . 
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44. NMN NikNadia, I-Ching Sam, Nasibah Khaidir, Romano Ngui, Yvonne 
AL Lim, Xiang Ting Goh, Seow Huey Choy, Yok Fun Chan. Risk Factors 
for Enterovirus A71 Seropositivity in rural indig nous population in 
West Malaysia. Plos ONE 2016, 11 (2): eOl 48767. 

45. Thulasi Kumar, Mohamad Azlan Abd Majid, Subashini Onichandran, 
Narong Jaturas, Hemah Andiappan, Cristina C Salibay, Haz 'I AL Tabo, 
Norbel Tabo, Julieta Z Dungca, Jitbanjong Tangpong, Suche 'P Phiri 
yasamith, Boonyaorn Yuttayong, Raxina Polseela, Binh Nhu Do, Nong 
yao Sawangjaroen, Tian-Chye Tan, Yvonne AL Lim, and Veeranoot Ni 
ssapatorn. Cryptosporidium parvum and Ciardia lamblia: Towards an 
integrated detection system in Southeast Asian water basins. Infectious 
Diseases of Poverty 2016, 5: 3. 

46. Omar AA Bamaga, Mohammed AK Mahdy, Yvonne AL Lim. Frequencies 
distribution of dihydrofolate reductase and dihydropteroate synthetase 
mutant alleles associated with sulfadoxine-pyrimethamine resistance 
in Plasmodium falciparum population from Hadhramout Governorate, 
Yemen. Malaria Journal 2015, 14: 516. 

47. P ng Loke, Yvonne AL Lim. Can helrninth infection reverse microbial 
dysbiosis? Trends in Parasitology 2015, 31 ('11 ): 534-535. 

48. Kek Heng Chua, Siew Chee Lim, Ching Ching Ng, Ping Chin Lee, 
Yvonne Ai-Lian Lim, Hwa Chia Chai. Development of high resolution 
melting analysis for the diagnosis of human malaria. Scientific R ports 
2015, 5: 15671. 

49. Khaw LT, Leerach N, Yap NJ, Jaturas N, Tan TC, Dungca JZ, LosBaos ZD, 
Sitthisak ~' ~how SC, Lim YAL, Sawangjaroen N, Nissapatorn V, W.iarl' 
C. A preliminary screening of potentially antimalarial plants against 
Plasmodium falcip~rum in vitro. Tropical Biomedicine 2015, 32(4): 
676-683. 

r-o. Hany Sady, Hosham M Al-Mekhlafi, Bonni L W bsrer, Romano Ngui, 
W, hib M Mr~ sh, Ah~ d K Al-D laimy, Nabil A Nasr, Kek ~en~ Ch~a, 
Yvo_nn • AL L11n, Joi an Surin. N w insights into th genetic ~1vers1ty 
of htstosom« m nsoni and . h matobium in Y men. Parasites and 
V ~ tors 201 r::, 8: 544. 

5'1. Lorainne An~al, R?hela Mahmud, Sajideh Sarnin, Nan Jiun Yap, 
Romano Ngui, Arnirah Amir lnit lthoi Adeeba Kamarulzaman and 
~v?nne Ai-Lian Li~. Determ'ining inte;tinal parasitic infections (!Pis) 
in inmates from KaJang Prison, Selangor, Malaysia for improved prison 
management. BMC Infectious Diseases 2015, 15: 467. 

52. Chun Wie Chong , Arine Fadzlun Ahmad, Yvonne Ai-Lian Lim, Cindy 
Shuan Ju Teh'. I.van Yap, Soo Ching Lee, Yu e 'f ng hin , Png Lok . 
Effect o~. thnicity and socioe onornic variation to the gul rnicrobiota 
cornposrtron among pre-adoles ent in Malaysia. S ientif Rep rts 
2015, 5:13338. 
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SELECTED RESEARCH PROJECTS 

National and International Grants 

No Title Source Start End Role 

1. Incorporating vision- ERGS MOHE 2011 2013 Co-Investigator 
based technique for 
Cryptosporidium and 
Ciardia detection in 
water and food industry 

2. Malaysian medicinal FRGS MOHE 2011 2013 Co- I nvesti gator 
plants: A search for 
macrofi laricidal 
activity towards 
improving the current 
control strategies for 
the elimination of 
lymphatic filariasis. 

3. High-resolution melting EScience 2012 2014 Principal 
approach for rapid and MOSTI Investigator (Pl) 
effective evaluation 
of helminth in mixed- 
helminthes population 
samples. 

4. Effects of nutritional UM-MO HE 2013 2015 Prin ipal 
status and helminth High Impact Investigator 
infections on Research 
gut bacteria and (HIR) Grant 
inflammatory 
responses in Malaysian 
populations 

r. Prot tiv immune ER SMOHE 2013 2015 Co-Investigator 
r spon 'S ·1 th blo d 
lL g S f inf tion of 

long toiled ma aques by 
Plnsmodium knowlesi 

6. Molecular phylogenies RAGS 2014 2016 Co-Investigator 
of Blastocystis sp. 
isolates from different 
hosts: Identification of 
subtypes, implication 
for pathogenicity and 
zoo nos is 
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7. Parasitic and FRGS MOHE 2014 2017 a-Investigator 
microbial info tions 
amongst urban poor 
communities in 
Mal.y ia 

8. The me hanism of FRGS MOHE 2015 2016 Co-Investigator 
intera tions between 
STH and gut microbiota 
by molecular analysis 
in Malaysia: A 
supplementary model to 
hygiene hypothesis 

9. Molecular FRGS MOHE 2015 2016 Co-Investigator 
characterisation of 
apical membrane 
antigen 1 of 
Plasmodium know/esi 
(PkAMA1) 

1 o. Id ntification of novel RAGS 2015 2016 o-1 nvesti gator 
antimalarial ag nts 
for t:h tr atrnent of 
know/ si malaria via 
in sili o scr ning and 
nzymati inhibition 

analysis 
11 . Modulation of human FRGS MOHE 2017 2020 Principle 

immune responses Investigator 
by cohabitation of 
intestinal helminths and 
gut bacteria 

12. Interactions between US NIH Grant 2018 2022 Co-Principle 
helminth colonisation Investigator 
and the gut microbiota 
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Internal Grant 
Amount of 

No Title Financial Start End Role 
Assistance 

1 . The environmental UMRG 2011 2013 Co-Investigator 
and human behavior 
influences on Aedes 
intensity 

2. Genotyping and UMRG 2011 2014 Principal 
subgenotyping Investigator 
of Ciardia and 
Cryptosporidium among 
indigenous people in 
Malaysia 

3. Genetic diversity and UMRG 2012 2013 Co-Investigator 
population structure 
of Plasmodium 
isolates obtained from 
confirmed cases of 
malaria 

4. Detection of waterborne PPP 2012 2013 Principal 
in water treatment Investigator 
plants in Sarawak, 
Malaysia 

5. The phylogeography UMRG 2012 2014 Co-Inv stigator 
and ecology of human 
and non-human primate 
malarias and their 
ve tors in Malaysia 

6. Inv stigation of the gut 
mi robiot; in h althy UMR 

2013 2014 Co-Investigator 
Mnlnysion population 

7. H "c Ith Edu ation Flagship - SBS 2013 2014 Principle 
Learning Pn kage (Equitabl Investigator 
(HELP) to .ontrol Society) 
intestinal parasitic 
infections among the 
Orang Asli populations 
in rural Peninsular 
Malaysia 
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8. Innate immune UMRG 2013 2014 o-lnvestigator 
r spons against 
Pia modium falciparum 
and P. knowlesi among 
Malay ic n h al thy 
individuals 

9. Molecular id ntification PPP 2013 2015 Principal 
and characterisation Investigator 
of human malaria 
parasites and In vitro 
studies of SICAvar 
gene transcription of 
Plasmodium knowlesi- 
infected erythrocytes 
induced by adhesion 
of different host eel I 
receptors 

10. Association among UMRG 2014 2015 Co-Investigator 
parasitic infections, 
nutritional status, 
so ioeconomic and 
environmental sanitary 
behavior among 
ornmuniti s in Sarik i 

and Kapit Divisions, 
Sarawak 

11. Isolation and UMRG 2014 2015 Co-Investigator 
characterisation of 
parasites from various 
water types in Malaysia 

12. Synergistic effects 2017 2018 Principle 
of helminth and gut BKP investigator 
microbiota in human 
host immune system 

13. Molecular 2016 2019 Principle 
characterisation of PPP investigator 
Dirofilaria parasites and 
their association with 
v ctors and canine 
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Consultancies (Registered with UPUM) 
No Activity Organisation Role Start End Level 
1. Consultancy Gamuda Consultant 2011 2016 National 

services and Water Sdn 
laboratory analysis 
of waterborne 
parasites 

2. Consultancy Lembaga Air Consultant 2012 2012 National 
services and Kuching 
laboratory analysis 
of waterborne 
parasites 

3. Consultancy Taliworks Sdn Consultant 2013 2017 National 
services and Bhd 
laboratory analysis 
of waterborne 
parasites 

4. Kajian penyaringan Division of Consultant 2015 2015 National 
kehadiran Engineering 
Cryptosporidium Services, 
sp. dalam sampel Ministry of 
air loji rawatan air Health 
terpilih 

5. Consultancy ALS Consultant 2017 2018 National 
services and Technichem 
laboratory analysis Sdn Bhd 
of waterborne 
parasites 
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POSTGRADUATE SUPERVISION 

PhD 
No Name of postgraduate Title of research 

1 . Muh< mm d Abdu Molecular identification and genotyping of 
Khalid Mahdy intestinal protozoa isolated from human, 
(MHA050004) animal and environmental samples 
(I nternationa I) 

2. Asma Iqbal Genotyping of Cryptosporidium in 
(MHA080002) immunocompromised patients 
(International) 

3. Naelah Abdulaziz Molecular epidemiology of Cryptosporidium 
Abdel Wale and Ciardia doudenalis in Sana'a City, Yemen 
Mahuob Alyousefi 
(MHA080040) 
(International) 

4. Romano Ngui Development of novel diagnostic technique 
(MHA 100031) and g ospatial databas for soil-transmitt d 

helminthiasi in Malaysia 
5. Chew Ching Hoang Dev lopm nt of malaria d t tion syst ms 

(MHA080016) through genomic, nd prot mic approaches 
6. Ahmad Khalaf Soof Al- Th impa l of H a Ith du ation L arning 

Delaimy (MHA 100036) Pa kag (HELP) in ontrolling soil-transmitted 
(International) helminthiasis in Orang Asli communities 

7. Lee Soo Ching Effects of intestinal helminth colonisation on 
(MHA 120041) gut microbiota diversity and composition 

8. Tan Tiong Kai Genotyping of Haemonchus contortus among 
(MHA 120040) livestock in Malaysia and characterisation 

of benzimidazole resistance profile through 
genomic and proteomic approaches 

9. Omar Bamaga Molecular epidemiology of malaria and 
(MHA 100059) detection of antimalarial drug resistance- 
(International) associated markers (Pfcrt, Pfmdr-1, Pfdhfr And 

Pfdhps) in Hadhramout Governorate, Yemen 
10. Norhidayu binti Parasitic infections amongst migrant workers 

Sahimin in Malaysi 
(SHC130051) 

11 . Goh Xiang Ting Genotyping of human malaria parasites 
(MHA1400 0) and th id ntification of binding peptides 

t rgeting PkMSP-110 
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12. Yap Nan Jiun Molecular characterisation of human 
(MHA 1 20062) and simian Plasmodium species among 

indigenous people in Malaysia 

13. Chua Ling Ling Association between gut microbiorne 
(MHA 150057) dysbiosis with systemic irnrnun a tivatlon, 

inflammation and early onset of age-related 
comorbidities 

14. Norashikin @ Suzani bt Genetic characterisation and virulence genes 
Mohd Shaharuddin profiling of soil-transmitted h lrninths in 
(MHA 140038) Malaysia 

15. Donea Abdulrazak Molecular epidemiology, genetic 
Abdullah characterisation and phylogenetics of 
(Registered with UPM, zoonotic enteric and tissue protozoa of 
Malaysia) livestock in Malaysia 

16. Vinnie Siow Wei Yin Molecular characterisation of Dirofilaria 
(MHA 150047) parasites and their association with vectors 

and canine 

17. Tee Mian Zi Gut microbiome, metabolome and molecular 
(MHA 150046) characterisation of iron metabolism g nes in 

patients with thalassemia 
18. Azdayanti Muslim The effects of intestinal parasitic infections 

(MHA 1 60007) on the composition of gut microbiota and 
metabolomics profiles before and after 
albendazol administration among Negrito 
Orang Asli 

19. Lai Jing Wei Development of copp 'r(ll) and zinc(ll) 
(SHC1 eoosoi complexes against pathogenic protozoa via 

multiple targeting 

20. Pavitra a/p Soosai Host prefer inc s of blackflies and their 
p re nathan asso lated filarial parasites in Malaysia 
(MVA 170003) 

21. Nabil Ahm d Promoting H ialth Edu ation Le rning 
Mohamm d Nasr Package (HELP) against intestinal 
(MHA 130080) parasitic infections among Orang Asli 
(International) communities in Malaysia 

22. Wan Najdah Wan Distribution maps of denv-inf ected Aedes 
Mohamad Ali mosquitoes, their resistanc and enzymatic 
(MHA 150016) levels from Aedes mosquitoes collected from 

dengue hotspot areas in Kuala Lumpur and 
Selangor 
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23. Reena Leeba Anak 
Richard 
(SVA 170034) 

MSc 
No Name of postgraduate Title of research 

1 . Harimah bte Hamdan Detection of Cryptosporidium and Ciardia in 
(R gistered with UTM, drinking water 
Malaysia) 

2. Romano Ngui. Soil-transmitted helminthes infection and 
(MGN080015) asthma among the Orang Asli in Malaysia 

3. Albana Sejdini Giardiasis among pre-school children of low 
(MGN080017) socio-economic background in the district of 
(International) Elbasan, Albania 

4. Lo Nyuk Ting Cryptosporidium and Ciardia in drinking 
(R gistered with wat r 
Nagoya University, 
Japan) 

5. Thulasi NP Kumar Isolation and hara t iri ation of wat rborn 
(M N110016) pathogenic parasites in Malay ia 

6. Subashini NP Waterborne parasites and its association with 
Onichandran physicochemical parameters in Malaysia and 
(MGN130027) the Philippines 

7. Lorainne Angal Current status of intestinal parasitic 
(MGN12001 O) infections among immunocompetent and 

immunocompromised prison inmates 
8. Reena Leeba Anak Detection of waterborne pathogens in water 

Richard treatment plants in Sarawak, Malaysia. 
(MGN120011) 

9. Yamuna NP Rajoo Association between intestinal parasitic 
(Registered with infections, nutritional status, socioeconomic 
International Medical and environmental sanitary behavior among 
University [IMU]) long houses communities in Sarikei Division, 

Sarawak 
10. Chin Yuee ~ ng As ssment of gut microbiom to parasitic 

(MGN140033) inf tions among indig nous communities in 
Malaysia 
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11 . Noor Afizah Ahmad Detection of Wolbachia in Aedes slbopictus 
(MGN130014) from mainland and islands and their effe ts 

on chikungunya virus 
12 .. Hafizatul Anis binti Scrub typhus: disease prevalence, 

Mohamed Zan identification of potential ve tors and use >f 
(MGN130015) molecular method for detection of Orientie 

tsutsugamushi 
13. Habibi binti Hassan Prevalence of dengue in ru ra I and forest 

(MGN120027) periphery areas at Malaysia 
14. Nur Ami rah binti Molecular characterisation and associated 

Hassan (MGN160016) clinical manifestation of nteric opportunistic 
parasites among immunocompromised 
patients 

SELECTED APPOINTMENTS I EXPERT PANEL 
International 

1. Organizing Committee of the 6°1 ASEAN Congress of Tropical Medi ine 
and Parasitology and S01h Malaysian Society of Parasitology and Tropical 
Medicine. 5-7 March 2014 Intercontinental Kuala Lumpur, Malaysia 

2. Chairperson of the Keynote Address by Robin Gass r, Australia, 6 March 
2014- Tackling neglected tropical disease pathogens using next-generation 
technologies: prospects and need for public-private partnerships) for 
6111 ASEAN Congress of Tropical Medicine and Parasitology and S01h 

Malaysian Society of Parasitology and Tropical Medicin . 5-7 March 2014, 
Inter ontinental Kuala Lumpur, Malaysia 

3. St 1ring ornrnittee. 71h A EAN ongress of Tropical Medicine and 
Para ltology an I 3"1 International onf r nee on Molecular and Clinical 
I\ p I. of HIV-AID , Tub ir ulosis and Malaria. 17-19 May 2016, Savana 
Hot 11 and Conv ntion, Mahng, lndon .sla 

4. Moderator. 7111 A EAN ongress of Tropical M dicine and Parasitology and 
31t1 International onference on Mole ular and Clinical Aspects of HIV-AIDS, 
Tuberculosis and Malaria. ·17-·19 May 2016, Savana Hot I and Convention, 
Malang, lndon sia 

5. Local Organising Committee for the 26111 International Conference of the 
World Association for the Advancement of Veterinary Parasitology (WAAVP). 
4-8 September, 201 7, Kuala Lumpur Convention Centre, Malaysia 
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6. o- hair of Scientific and R search Sub ommittec for the 26111 Int rnalional 
onf r nc of the World As o iati n f r the Advan m nt of Vet rinary 

Parasitology (WAAVP). 4-8 Septemb r, 2017, Kuala Lumpur Conv ntion 
ntr , Malaysia 

7. Mentor. Ungku rnar-N wton Fund R searcher Workshop: Neglected 
Diseases in SEA: Building Capacity in Epidemiological Modelling. 28 
August - 1 September, 2017, Institute of Biological Sciences, Faculty of 
Science, University of Malaya 

8. Scientific Advisory Board for The Vietnam Annual National Scientific 
Conference on Infectious Diseases and HIV/AIDS & 8th ASEAN Congress 
ofTropical Medicine and Parasitology (ACTMP) 2018. 27-29 July, 2018 in 
Nha Trang, Khanh Hoa, Vietnam 

9. Assistant Editor ofTropical Biomedicine, ISi journal published by Malaysian 
Society of Parasitology and Tropical Medicine 

10. Editorial board of Food and Waterborne Parasitology 

National 

1. Honorary L ctur r (Parasitology), Fa ulty 
2012/2013-2013/2014 

ion 

7. Council Member of the 51 '1 Malaysian Society of Parasitology and Tropical 
Medicine 2015/2016 ouncil 

Role No 

2. hairp rson of th ci ntific omrnittee of th 49111 Annual S ientifi 
onference of the Malaysian Society of Parasitology and Tropical Medicine, 

19 - 20 March 2013, Grand Seasons Hotel, Kuala Lumpur 
3. President of the 501" Malaysian Society of Parasitology and Tropical 

Medicine 2014/2015 Council 
4. Chairperson of the Organising Committee of the 51'1 Malaysian Society 

of Parasitology and Tropical Medicine Annual Scientific Conference, 3-4 
March 2015, Grand Seasons Hotel, Kuala Lumpur 

5. Selection Board of the Malaysian Society of Parasitology and Tropical 
Medicine Nadchatram Medal for the 52"d MSPTM Annual Scientific 
Conference 201 6 

6. Member of the Scientific Committee of the 52"d Annual Scientific 
Conference of the Malaysian Society of Parasitology and Tropical Medicine, 
2-3 March 2016, Grand Seasons Hotel, Kuala Lumpur 

8. 
9. 
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SELECTED INVITED SPEAKER 

International Conference/Workshop 

No Activity Title presented Organiser Start End 

1. Vllth National Novel Sanjay 6/9/13 8/9/13 
Conference of the diagnostic tools Gandhi 
Indian Academy for emerging Postgraduat 
ofTropical zoonotic lnstitut of 
Parasitology (IATP) parasites in Medical 

Southeast Asia Sciences, 
Lucknow, 
India 

2. 2nd ASEAN How are National 11 /1 2/14 13/12/14 
Workshop and 191h helminthes, University of 
Biological Sciences asthma Singapore 
Graduate Congress and allergy 
(BSGC), National associated? 
University of 
Singapore 

3. Neglected Addressing key 6th ASEAN 5/3/14 7/3/14 
Tropical Diseases issues of soil Congress 
Symposium transmitted ofTropical 
Speaker. 6t11 ASEAN helminthiasis Medicine and 
Congress of in Orang Asli Parasitology 
Tropical Medicine (indigenous) 
and Parasitology communities 
and 50111 Malaysian with modern 
Society of technologies 
Parasitology and 
Tropi al M di in 

4. World Exp rt Nov I University 10/3/1 6 10/3/1 6 
L lur S ri 'S mol ular of th 
f th f fj of to Is for rapid Philippin s 

VI Pr sid nt for d t tion 
A ad mic Affairs, of zoonotic 
University of the pathogens in 
Philippines Southeast Asia 

5 Food and Water- Connecting Southern 11 /3/1 6 11 /3/1 6 
Borne Parasites: water to food: Luzon State 
From Production a focus on Univ rsity, 
to Consumption pathogeni Philippines 

Seminar parasites 
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6. K ynote speak r Responding Philippin s 12/3/16 12/3/16 
of th onfer n to the i ly f 
by th Philippines hall nges in Parasitology 
So iety of the limination 
Parasitology Annual of n glected 
onfercn 8tl' tropical I 

Scientific Meeting diseases 

7. 7th ASEAN Congress Helminths and 7th ASEAN 17 /5/16 19/5/16 
ofTropical gut microbiota: Congress 
Medicine and What's the ofTropical 
Parasitology and connection? Medicine and 
3rd International Parasitology, 
Conference on Malang, 
Molecular and Indonesia 
Clinical Aspects 
of HIV-AIDS, 
Tuberculosis and 
Malaria 

8. Ungku Omar- I nternationa I Ungku Omar- 28/8/17 1 /9/1 7 
Newton Fund grant calls Newton Fund 
Researcher for infectious R sear h ar 
Workshop: dis as Workshop 
Neg I t d Diseases r search in 
in SEA: Building South ast Asia 
apa ity in 

Epidemiological 
Modelling 

9. International Waterborne 26th 4/9/17 8/9117 
Association and foodborne International 
for Food and parasites in Conference 
Waterborne Southeast Asian of the World 
Parasitology countries Association 
(IAFWP) for the 
Symposium. 26°' Advancement 
I nternationa I of Veterinary 
Conference Parasitology 
of the World (WAAVP) 
Association for 
the Advancement 
of Veterinary 
Parasitology 
(WAAVP) 
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National 

No Activity Title presented Organiser Start End 
1 . Workshop on Cryptosporid iosis MyoHUN 1 /4/14 2/4/14 

prevalence of and Giardiasis in (Malaysia 
cryptosporid iosis Southeast Asia: One Health 
and giardiasis in An emphasis on Univ rsity 
drinking water Malaysia Network) and 

USAID 
2. Program Cryptosporidium Seksyen 9/5/14 9/5/14 

Pembelajaran oocysts and Kawai an 
Serterusan Seksyen Ciardia cysts in Alam Sekitar, 
Kawalan Alam Malaysia Sahagian 
Sekitar, Sahagian Perkhidmatan 
Perkhidmatan Kejuruteraan, 
Kej u ruteraan, Kementerian 
Kementerian Kesihatan 
Kesihatan Malaysia Malaysia 

3. Hospital Orang Improving the Hospital 28/4/15 28/4/15 
Asli Gombak health status of Gombak, 

the Orang Asl i: Ministry of 
From parasitic Health 
infections 
perspective 

4. Mesyuarat Parasitic Ministry of 7/10/15 7/10/15 
Penilaian infections and Health 
Pencapaian malnutrition 
Program among the Orang 
Community Asli 
Feeding Tahun 
2015, Hotel Lexis, 
Port Dickson, 
Ncacri Scrnbilan. 
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Debunking the myth about gut worms by unlo king these rets of gut microbiota 

SELECTED AWARDS 
1. Acad my of S i n es M laysia (ASM) F llow, A demy of S i nccs 

Malaysia, 2017 (National) 
2. Certificate of Excellent Servic , University Malaya, 2016 (Univ rsity) 
3. Top Resear h S i ntists Malay ia 2016, A ad my of S icnces Malaysia, 

2016 (National) 
4. Excellence Service Award, University Malaya, 2015 (University) 
5. UM Excellenc Awards 2015 - Excell nt Lecturer, University of Malaya, 

2015 (University) 
6. Certificate of Excellent Service, University Malaya, 2014 (University) 
7. Excellence Service Award, University Malaya, 2012 (University) 
8. Gold Medal in Seoul International Invention Fair (Siif) 2012, Seoul, 

Korea, 29th November to 2nd December, Korean Invention Promotion 
Association, 2012 (International) 

9. Most Promising Innovation Award in BioMalaysia 2012, Kuala Lumpur 
Convention Centre, Kuala Lumpur, 5-7 November 2012, Ministry of 
Science, Technology and Innovation, 2012 (National) 

10. Gold Medal in BioMalaysia 2012, Kuala Lumpur Convention Centre, 
Kuala Lumpur, 5-7 November 2012, Ministry of Science, Technology and 
Innovation, 2012 (National) 

11. rtifi ate of Ex ellent S rvi , Univ r ity Malaya, 2011 (Univ r ity) 
12. old Medal in BioMalaysia Exhibition 2011, Kuala Lumpur, 21-23 

Nov mber 2011, Mini try of S i en , li chnol gy and Innovation, 2011 
(National) 

13. Silver Medal in Malaysia li chnology Expo 2011, Kuala Lumpur, 17- 
19 February 2011, Malaysian Association of Research Scientists, 2011 
(National) 

14. Gold Medal in BioMalaysia Exhibition 2010. Kuala Lumpur Convention 
Centre, 1-3 November 2010, Ministry of Science, Technology and 
Innovation, 2010 (National) 

15. Certificate of Excellent Service, University Malaya, 2009 (University) 
16. Excellence Service Award, University Malaya, 2008 (University) 
17. Royal Society ofTropical Medicine and Hygiene Centenary Scholarship, 

Royal Society of Tropical Medicine and Hygiene (London), 2008 
(International) 

18. Malaysian Society of Parasitology and Tropical Medicine Award, Malaysian 
Society of Parasitology and Tropical Medicine, 2007 (National) 
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Inaugural Lecture 
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Jn my quest to unravel science, I learned that team effort is one of tile utmost 
important ingredients to excel in tile discovery of science. 
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