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ever grant approval letter (as attached) was received after 18th October 2013, which is almost 3 months after the 
of the offer. Since the money was officially loaded into the account was delayed, the labworks for this project only 

be started after the middle of October 2013. Thus, extension application was done by end of April 2015 through 
, and was approved at RMC level for 6 months from 1 st August 2015 to 31 st January 2016.
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SEARCH ABSTRACT - No. More Than 200 Words - Tidak 200 Patad

1 developed prototype provides a method of definitive detection multiplex for loop-mediated isothermal amplification 
AMP). Method of amplicons detection relates to a label-based lateral flow dipstick device. The device comprises an 
orbent pad and a reaction pad. The reaction pad immobilized with more than two sorts of antibodies to detect 
tiple dual-labeled LAMP amplicons. A first line on the reaction pad, a chromatography control line, is an 
Tunological component that capable of binding to an enzyme-labeled antibody. The second and third lines, known as 
■ lines, are also an immunological component that capable of specifically binding to labeled site of LAMP amplicons 
ch are another labeled site are bound to enzyme-labeled antibody to form the sandwich complexes. The enzyme- 
eled antibody produces a visual red color by which it is pre-coated with gold nanoparticles. In specific, the present 
totype simplifies the multi-steps of mLAMP reagent preparation, reduces the risk of carry-over contamination, ease of 
A.MP amplicons detection and improved the credibility of the study. The ready-to-use thermostabilized mLAMP 
gents can be potentially applied as a diagnostic kit for diagnosis of diseases on field or in clinical settings.
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TITLE: MULTIPLEX LOOP-MEDIATED ISOTHERMAL AMPLIFICATION LATERAL FLOW DIPSTICK DEVICE AND 
METHODS, THEREOF.

We refer to the above matter. The secretariat for the Intellectual Property Management of Universiti 
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(GY. Yean).

Nurul Najian E.A.R. Engku Nur Syafirah Nabilah Ismail Maizan Mohamed 
■- Yean Yean

Js:
•j’.ed multiplex loop-mediated 
mal amplification
How dipslick

In recent years extensive numbers of molecular diagnostic methods have been developed to meet the 
need of point-of-carv devices. Efforts have been made towards producing rapid, simple and inexpensive 
DNA tests, especially in the diagnostics field. We report on the development of a label-based lateral flow 
dipstick for the rapid and simple detection of multiplex loop-mediated isothermal amplification (m- 
LAMP) amplicons. A labci-based m-LAMP lateral flow dipstick assay was developed for the simultaneous 
detection of target DMA template and a LAMP internal control. This biosensor operates through a label 
based system, in which probe-hybridization and ihe additional incubation step are eliminated. We 
demonstrated this m-LAMP assay by detecting pathogenic Leptospira. which causes the re-emerging 
disease Leptospirosis. The lateral flow dipstick was developed to delect of three targets, the LAMP 
target amplicon, the LAMP internal control amplicon and a chromatography control. Three lines 
appeared on the dipstick, indicating positive results for all representative pathogenic Leptospira species.

*
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elopment of multiplex loop mediated isothermal amplification 
LAMP) label-based gold nanoparticles lateral flow dipstick 
ensor for detection of pathogenic Leptospira*

i;VH R.

develop multiplex LAMP label- 
4 lateral flow dipstick biosensor 

detection of pathogenic 
spiru.
design primers for multiplex
* targeting the conserved LipL32 
of pathogenic Leptospira and

* internal control.
• ers for both targets arc labelled

biotin/digoxigenin tag. and 
•escein tag.

1 nanoparhclcs is coupled with 
fluorescein antibody, to give 
dize red line on the lateral flow 
ick.

• ivc results show three red lines 
e negative results show two red
on the lateral flow dipstick.
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http://fc*fc.rsc.orgrjoumal$-books-databases/abcut-joumals/-authcr-benefits
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access your Analyst article proofs shortly.
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Manuscript ID
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: Analyst
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Corresponding author:
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*Department of Medical Microbiology and Parasitology, School of Medical Sciences, 
Health Campus, Universiti Sains Malaysia, 16150 Kubang Kerian, Kelantan, Malaysia.

A Duplex Loop-mediated Isothermal Amplification (LAMP) Analysis by Laser- 
induced Fluorescence via Capillary-Gel Electrophoresis for the Detection of 

Toxigenic Vibrio cholerae
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An ambient temperature-stable reagents of loop-mediated isothermal 
amplification (LAMP) biosensing assay for a point-of-care molecular diagnosis of 

cholera toxin gene Vibrio cholerae
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department of Medical Microbiology and Parasitology, School of Medical Sciences, 
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July 14, 2014

Dear Dr. Chan Yean Yean,

I'm pleased to inform you that your 3 book chapters entitled:

Sincerely,

SarmientoProf. Maria. Elena

I Bal

Thank you for submitting your 3 book chapters to “Sustainable diagnostic for 
low resource settings” (in preparation). Your time and effort is greatly 
appreciated and respected. We look forward to receiving further submissions 
from you in the future.

Received: 4 April 2014 
Revision: 6 May 2014 
Accepted: 1 July 2014 
Expected publish year: 2014

3) Loop Mediated Isothermal Amplification (lamp): 
furtherance of assorted detection systems 
towards point-of-care setting

UNIVERSITI
SAINS 
MALAYSIA

1) The hurdles in making diagnostics accessible 
to the bottom billions: can lateral flow immunoassays 
make a difference?

2) Cholera diagnosis: current and future technologies 
for point-of-care diagnosis in less developed countries www.inforaira.inm.my

The publisher will contact you with the proofs when it is ready for publication.

Prof. Norazmi

■ Q hicoG

iJMohd Nor

have been accepted for publication in the book entitled 
“Sustainable diagnostic for low resource settings".

I 16150 K-jbang Kerian, Kebman
I Malaysia
I Telephone + 609 767 2402(2403’240-^
• Facsimile -609 764 8873

Institu t Penyelidikan
Perubatan Molekul
Ifniversiti Sains Malaysia (USM

i Instnuts lor Research
1 n MclecUsr Mc&cino, USM

11300. USM. Pulau Pinang
Malaysia
Tetepbone *6(M 653 4801/481314814

i Facsiraica +604 653 4803

Prof. Ann^fi^b Acosta

Go-Editors for “Sustainable diagnostic for low resource settings” 
(in preparation).

http://www.inforaira.inm.my
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Geik Yong Ang, Choo Yee Yu and Yean Yean Chan

Introduction

i

The hurdles in making diagnostics accessible to the bottom 
billions: can lateral flow immunoassays make a difference?

Department of Medical Microbiology & Parasitology, School of Medical Sciences, Health Campus, 
Universiti Sains Malaysia, 16150 Kubang Kenan, Kelantan, Malaysia.

Designing diagnostics for the bottom billion is a surmountable task, but aside from identifying 
the target disease biomarkcr and investing in research to produce functional test prototype for 
evaluation, we would fust have to understand the targeted population and their predicaments as 
well as the diseases which greatly afflict their lives. An estimated 2.7 billion impoverished 
individual worldwide who live on less than US $2 per day suffer from the greatest risk factor for 
acquiring and succumbing to diseases — poverty [1,2]. In the developing world, transmission of 
infection can be particularly efficient when one billion people lack access to safe drinking water 
and 2.5 billion lack access to basic sanitation, not to mention the substandard housing and 
inadequate vector control [1,3]. Therefore, it is not a coincidence to find that the people in the 
bottom billion are mostly localized in regions plagued by the “big three global disease” [human 
immunodeficiency virus (HIY/acquircd immune deficiency syndrome (AIDS), malaria, and 
tuberculosis (TB)] as well as the neglected tropical diseases (NTDs). Poverty not only increases 
the vulnerability of the poor to communicable disease, the endemicity of various diseases also 
lead to an increased in co-infection of several diseases, higher level of susceptibility to 
opportunistic diseases, mistreatment of disease and as a direct consequence, the increased in 
morbidity and mortality among the bottom billion population [4].

The parasitic and bacterial diseases which are collectively identified as NTDs are 
regionally endemic and remain as one of the most potent reinforcement of poverty trap that 
affects the poorest of the poor [4,5]. Being infected by some of the major NTDs would be 
catastrophic for the patients and families as exemplified by a study in Ghana where the cost of 
care per patient with Buruli ulcer was reported as an average of 242% of a household annual 
earnings in the poorest earning quartile [6]„ In addition to the heavy direct costs (cost of 
diagnosis and treatment), household affected by NTDs become poorer through indirect costs 
such as reduced agricultural productivity as a result of disfigurement or other sequelae of long­
term illness, loss of household income and sale of assets such as land and livestock [7]. Not only 
affected households suffer from the debilitating effects of NTDs;. accumulative individual loss of 
productivity becomes even more significant on a global level where single NTDs alone such as 
lymphatic filariasis causes almost SI.3 billion a year lost in productivity [6].



i

Enqku Nur Syafirah Enqku Abd Rahman, Nurul Najian Aminuddin Baki and Chan Yean Yean

ABSTRACT

INTRODUCTION

CHOLERA DIAGNOSIS: CURRENT AND FUTURE TECHNOLOGIES FOR POINT-OF-CARE 

DIAGNOSIS IN LESS DEVELOPED COUNTRIES

Department of Medical Microbiology and Parasitology. School of Medical Sciences, Health 

Campus, Universiti Sains Malaysia. 16150 Kubang Kerian, Kelantan, Malaysia.

Despite progress in medicine and biomedical science technologies, cholera remains an 

epidemic and endemic disease in many regions worldwide, especially in developing areas that 

currently lack effective sanitation. A cholera epidemic started in the Republic of Haiti, North 

America, in October 2010. By October 17, 2013, the Ministdre de la Sante Publique et de la 

Population reported 684,085 occurrences with 8,361 deaths since the start of the outbreak, with 

about 380,846 (55.4%) patients being admitted to hospital (Centers for Disease Control and 

Prevention, 2013).

Cholera is caused by the bacterium Vibrio cholerae. It remains a problematic disease and is 

endemic in certain geographical regions, with significant implications in Third World countries, 

especially those with poor sanitation and sewage systems. The main characteristic of cholera Is 

severe watery diarrhea, leading to dehydration and death, if not treated immediately. The gold 

standard method for diagnosing cholera is the isolation and identification of the V. cholerae 

bacterium in clinical samples, which is time-consuming and tedious and requires trained 

personnel to perform the task. Alternative methods for detecting V. cholerae have been studied 

and developed, including molecular tests and recent microfluidic techniques such as the ‘lab-on- 

a-chip’, which might alleviate practical diagnostic problems in poor, undeveloped and 

developing countries, as well as in developed states. This review considers the different 

methods currently available for cholera diagnosis, and the developments in these technologies 

needed to assist cholera diagnosis in the developing world.



INTRODUCTION

LOOP MEDIATED ISOTHERMAL AMPLIFICATION (LAMP): FURTHERANCE OF 
ASSORTED DETECTION SYSTEMS TOWARDS POINT-OF-CARE SETTING

Significant developments in molecular detection have been reported over the years. Practical 
tools for nucleic acid amplification are invaluable in a wide range of applications, including 
human clinical tests, veterinary molecular tests, as well as identity and forensic tests, among 
others. Nucleic acid amplification is widely used to diagnose infectious diseases, since it can be 

performed more rapidly than classical diagnostic methods (Ince and McNally, 2009). 
Moreover, this process generates several target copies, which significantly increases assay 

sensitivity.

The development of molecular diagnostic tools has facilitated attempts to achieve the required 

level of accuracy and reliability to a considerable extent. The ability to detect specific nucleic 
acid (DNA/RNA) sequences promotes accuracy, sensitivity and specificity in research on 
clinical-based, forensic and other fields. Readily available rapid and accurate point-of-care 
diagnostic tests remain an urgent medical need. To this effect, various molecular detection tools 

have been devised. Each of these amplification methods applies different synthesis principles, 
with specific advantages and disadvantages.

To date, various isothermal nucleic acid amplification protocols have been developed, 

including transcription-mediated amplification or self-sustained sequence replication, nucleic 

acid sequence-based amplification, signal-mediated amplification of RNA technology-, strand
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accompanying symptoms and signs, results of relevant blood Investigations 
and the outcome of meningitis.

Cholera is a life-threatening diarrheal illness caused by Vibrio chol&rae 
bacteria via consuming contaminated food and water. Presently, cholera Is 
-stilt problematic In areas known to be cholera hotspot cases especially in 
undeveloped countries with improper sanitation and sewage system. Current 
boratory diagnosis of cholera is time-consuming, tedious and hats." low 
easitivity. Thus, a LAMP assay that amplify specific toxigenic gene to identify 

sfxA for V. cholerae was developed in a single reaction. Study showed 8 UZ pl 
 st DMA polymerase, 6 mM MgSCL, 0.4 M Betaine and 0.6 mM dNTPs 
•fixture were found to be the optimum concentration in a total of 25 pl LAMP 
-ection. A 1.6 pM inner primers, 0.8 pM loop primer and' 0.2 pM outer 

-zirnero with 1:0 ratio of outer and inner primers has showed the optimal

DEVELOPMENT OF A LOOP-MEDIATED ISOTHERMAL AMPLIFICATION 
(LAMP) ASSAY FOR A SENSITIVE AND RAPID DETECTION OF 
TOXIGENIC Vibrio cholera

Department of Medical Microbiology and Parasitology, School of Medical 
Sciences, Universlti Sains Malaysia. Health Campus, 16150 Kubang Kerian, 
Kelantan Darul Naim, Malaysia

Conclusion:
infectious meningitis Is a big health concern, especially among children. The 
dsnfcal presentation of bacterial meningitis appeared to be similar io that of 
hospftaT acquired bacterial meningitis. We found that coagulase negative 
staphylococcus. Acinetobacter species, 8. aureus, Streptococcus spp and K. 
pneumoniae were prevalent in our hospital. These microorganisms were 
hospital associated pathogens. The 31% mortality linked to hospital acquired 
meningitis specifies the need for focused physician attention especially 
among younger aged patients.

Results:
The incidence of postoperative nosocomial meningitis was 67% (84 patients 
out of 125 patients). The age of patients ranged between newborn and 19 
years old (MeaniSD, 74,5±80.6 months). The majority of them were males 
<55.6%). Fever was the most common presentation (73.6%) followed by poor 
■srsi intake (48.0%), seizure (36.0%) and headache (24.8%). The mortality 
rate was 31.2%. Coagulase negative staphylococcus was the most frequent 
pathogens isolated (21.6%), followed by Ac/netobacter spp. (17.6%), 
Staphylococcus aureus (13.6%), Streptococcus spp. (11.2%) and K/ebsielia 
pneumoniae (6.4%). There were Significant association of in-hospital death 
withage (p=0.020) arid conscious level (p=0.001).

UIn factious Diseases: Sustaining The Essentials Ana I
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DEVELOPMENT OF INTEGRATED MULTI-LOOP MEDIATED ISOTHERMAL AMPLIFICATION (multi- 
-AMP) AND LABEL-BASED LATERAL FLOW DIPSTICK FOR DETECTION OF PATHOGENIC Leptospira 

sp.

•■etrcduction: Leptospira is a causative agent of an emerging disease, Leptospirosis. This disease 
misleading diagnostic since its clinical symptoms are being confused with other diseases, 
rapid and specific detection of the presence of this causative agent is very crucial for the need 

■ r prc-oer and rapid treatment. This study was aimed to develop a specific multi-LAMP assay for the 
. &»rec-.;cr> of pathogenic Leptospira with the presence of internal control and coupled with lateral flow 

■£©s-'cx as a point-of-care (POC) device.
SAKhods: A total volume of 25 jiL LAMP reagents mixture, including IX buffer, 0.8 M betaine, 6 mM 

0 6 mM dNTPs mix, 3U of Bst 2.0 Warmstart DNA polymerase, target and internal control 
mixture (S pmol/ pL of each forward and reverse outer primer, 40 pmol/ pL of each forward 

reverse inner primer and 20 pmol/ pL of loop primer), target DNA template and internal control 
-.ate was prepared in a tube. The reagents mixture was then incubated at 63 *C for 1 hour, 

by termination at SO °C for 10 min. LAMP amplicons detection was done on lateral flow 
‘ c-- Three lines appeared on the dipstick indicate positive result for pathogenic Leptospira, while

-es indicate negative result.
..and Discussion: The developed integrated multi-LAMP assay gave positive results for all 15

> tentatives pathogenic Leptospira, while negative results for 2 intermediate Leptospira, 1 non- 
■; -;se~cgenic Leptospira and 10 other bacteria species.

Sandusion: An integrated multi-loop mediated isothermal amplification and label-based lateral flow 
ex was successfully developed for the detection of pathogenic Leptospira as a point-of-care
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P1 - 5
development of Rapid Point-of-Care Diagnostic Assay for Detection of Melioid 
ilien Michelle Wong Tzeling*, Abdel Rahman Zueter, Azian Harun, Chan Yean Yean 

Department of Medical Microbiology & Parasitology, School of Medical Sciences, Universiti Sai 
Malaysia, Health Campus, 16150 Kota Bharu, Kelantan, Malaysia

j

ntroduction: Melioidosis is an endemic infectious disease caused by the Gram-negative 
oacteria, Burkholderia pseudomallei. Delay in diagnosis is common in rural communities due to 
aborious and time-consuming routine laboratory diagnosis of B. pseudomallei which result iq 
’iigh mortality rate. The aim ofihe'study is to develop a simple and rapid point-of-care diagnostic 
rssay in detection of melioidosis to be used in resource-limited areas.
Methodology: The assay was performed with a set of loop-mediated isothermal amplification 
(LAMP) primers which was designed to identify conserved DNA sequence of B. pseudomallei. 
Fluorescent Detection Reagent (FDR) was included in all the tubes prior to incubation to allow for 
rapid visual detection of amplification result using ultraviolet (UV) lamp. Clinical isolates of B. 
pseudomallei, Burkholderia cepacia, Burkholderia thailandensis, and other bacteria were used to 
determine the specificity of assay. Serial dilution was performed to evaluate the sensitivity of the 
assay.
Results: A total of 30 B. pseudomallei positive tubes showed bright green fluorescence. A 8. 
cepacia and B. thailandensis and 19 other bacteria tubes with dark and less fluorescent colour 
indicated a negative result. The assay of serially diluted B. pseudomallei genomic DNA gave a 
limit of detection (LOD) of 200 fg/pl.
Discussion: As this developed, rapid and simple LAMP-FDR assay allowed visual discrimination 
of results using inexpensive laboratory instrument, thus it can be used as an effective point-of- 
care diagnostic test of melioidosis In field.
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