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NOTE 

The views expressed in this report are those of the participants of the Hands-on Training 
on the Laboratory Diagnosis of Measles and Rubella and do not necessarily reflect the policies of 
the World Health Organization. 

Keywords: 

Measles-- diagnosis/ Rubella-diagnosis/ Laboratory techniques and procedures/ Laboratory 
personnel-- education 

This report has been prepared by the World Health Organization Regional Office for the 
Western Pacific for the participants of the Hands-on Training on the Laboratory Diagnosis of 
Measles and Rubella, which was held in Hong Kong (China) from 27 to 31 October 2009. 
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SUMMARY 

A Hands-on Training on the Laboratory Diagnosis ofMeasles and Rubella in the Western 
Pacific Region was held at the Public Health Laboratory Centre (PHLC) in Hong Kong (China) 
from 27 to 31 October 2009. 

The training was organized by the Expanded Programme on Immunization (EPI) of the 
WHO Regional Office for the Western Pacific, and was hosted by the Virology Division, Centre 
for Health Protection, Hong Kong (China). 

The training was attended by 11 participants from the national measles/rubella laboratories 
of Cambodia, China, Fiji, the Lao People's Democratic Republic, Malaysia, Mongolia, the 
Philippines and VietNam. In addition to support from the WHO Secretariat, the training was 
facilitated by temporary advisers from the United States Centers for Disease Control and 
Prevention (US CDC), the Centre for Health Protection, Hong Kong (China) and the National 
Institute of Infectious Diseases (NIID), Japan. 

The objectives of the workshop were: 

(1) to acquire knowledge and skills in the WHO standardized method for laboratory 
diagnosis of measles and rubella virus infection; 

(2) to learn virus isolation and molecular detection methods of measles and rubella 
viruses, and laboratory quality assurance; and 

(3) to discuss regional data management using the new case-based laboratory 
reporting form and revised WHO network laboratory accreditation scheme and 
its criteria. 

The hands-on training, which consisted of lectures, country reports and practical sessions, 
focused on understanding the needs and role of the measles/rubella laboratory network and 
learning and training in the use of IgM assay kits. 

Overall, the participants were positive in their feedback and they considered the workshop 
to have met its objectives and the schedule and administrative arrangements to be well organized. 

The workshop participants were encouraged to contact each other and the facilitators after 
the workshop to maintain the success of the measles/rubella laboratory network. 

ill 
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1. INTRODUCTION 

A Hands-on Training on the Laboratory Diagnosis of Measles and Rubella was held at the 
Public Health Laboratory Centre in Hong Kong (China) from 27 to 31 October 2009. The 
training was organized to further strengthen the capacities of measles and rubella network 
laboratories in the Western Pacific Region. Specifically, the training was designed to improve 
capacities for measles and rubella virus isolation and genotyping, improve technical capabilities 
and quality assurance for immunoglobuline M (lgM) enzyme-linked immunosorbant assays 
(ELISA) and dried blood spots (DBS) testing, and strengthen data management skills. 

The Regional Committee for the Western Pacific Region, at its fifty-sixth session in 
September 2005, established a regional goal to eliminate measles by 2012 (resolution 
WPR/R.C56.R8). As a result, from 2000 to 2007, the number of annual measles cases reported by 
countries in the Region, excluding China, decreased by 97% and the estimated number of 
measles deaths for the entire Region decreased by 73%. As measles is the most contagious 
among the diseases of the Expanded Programme on Immunization (EPI), many participating 
countries still suffer from sporadic cases and epidemic outbreaks. However, laboratory 
confirmation of measles will become more important when the incidence of disease diminishes 
and the clinicians of primary health care centres become less familiar with the clinical diagnosis 
of measles. 

Since the establishment of the measles and rubella laboratory network in the Region in 
August 2004, network laboratories in the Region have played a critical role in the progress 
towards achieving the regional goal of measles elimination by 2012 in the Western Pacific 
Region by providing timely and reliable laboratory confirmation of suspected cases and genetic 
characterization of measles and rubella viruses. 

Provision of timely and highly reliable laboratory confirmation and virus identification 
results to the programme are essential as we approach the goal of measles elimination. 
Establishing baseline genetic data on measles and rubella viruses that are currently circulating in 
the Region will allow us to differentiate importation and indigenous circulation of measles virus 
strains. 

1.1 Objectives 

( 1) To acquire knowledge and skills in the WHO standardized method for laboratory 
diagnosis of measles and rubella virus infection. 

(2) To learn the techniques of virus isolation and molecular detection of measles and 
rubella viruses and laboratory quality assurance. 

(3) To discuss regional data management and reporting using the new case-based 
laboratory reporting format. 
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1.2 Participants 

The workshop was attended by 11 participants of national laboratories from Cambodia, 
China, Fiji, the Lao People's Democratic Republic, Malaysia, Mongolia, the Philippines, 
VietNam (HaNoi and Ho Chi Minh City). In addition to support from the WHO Secretariat, five 
temporary advisers as welt as 17 laboratory staff from the Centre for Health Protection, 
Hong Kong (China) attended the workshop as facilitators. A list of participants is included in 
Annex 1. 

1.3 Organization 

The timetable of the workshop is presented in Annex 2. The workshop consisted of 
lectures, country reports and practical sessions. The practical hands-on training on 
measles/rubella laboratory diagnosis focused on Siemens measles and rubella lgM detection kits 
on days 1 and 2 followed by molecular detection of measles and rubella viruses on days 3 and 4. 
On day 5, other issues such as data reporting and shipping were discussed. Participants also 
received quiz questions and evaluation questionnaires. 

At the end of the workshop, 2009 measles· proficiency test samples, one measles 
genotyping kit (from Dr Paul Rota) and a compact disc including all presentation materials and 
worksheets were distributed to participants. 

1.4 Opening remarks 

Dr Thomas Tsang, Controller of the Center for Health Protection in Hong Kong (China) 
welcomed the participants and opened the hands-on training workshop with an introductory 
speech. 

2. PROCEEDINGS 

2.1 Lecture sessions 

The presentations during the lecture sessions are attached in Annex 3. 

2.1.1 Introduction of ELISA for measles and rubella (Siemens IgM kit) 

Mr David Featherstone gave a general introduction of ELISA for measles and rubella 
using Siemens IgM ELISA kits. He reviewed the principles of indirect measles lgM enzyme 
immunoassay (EIA), which consists of several steps of procedures finished with horseradish 
peroxidise (HRP)-conjugated anti-human lgM and tetramethylbenzidine (TMB)substrate. The 
technical aspects of laboratory quality control were introduced together with some practical 
strategies to prevent possible inaccuracy of ELISA results. 

Dr Wilina Lim introduced the laboratory procedures for preparing in-house control for 
ELISA and managing materials and samples. Both internal and external quality controls were 
described. 

2.1.2 Introduction of molecular detection of measles and rubella viruses using 
RT-PCR and of virus isolation in Vero/hSLAM cells 
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Dr Paul Rota and Ms Adaeze Ogee-Nwankwo from US CDC gave a presentation on the 
reverse transcriptase-polymerase chain reaction (RT-PCR) procedures to detect measles and 
rubella viruses. The presenters described how the QIAGEN OneStep RT-PCR kit is used to 
extract viral ribonucleic acid (RNA) followed by the amplification of N gene. They also 
presented the types and constitutions of positive controls that can be used in assays as well as the 
options for gel electrophoresis such as GelRed or GelGreen. 

Dr Paul Rota gave a presentation on measles and rubella virus isolation with V ero/hSLAM 
cells. V ero/hSLAM cells are used to isolate both measles and rubella viruses from clinical 
samples, which can be obtained from urine or nasopharyngeal/throat swab. The cytopathic 
effects (CPE) of measles viruses in cultured cells can be confirmed by: (1) immunofluorescence 
assay (IF A); and (2) diagnostic RT-PCR and sequencing. Although rubella viruses do not 
produce cytopathic effects, the presence of rubella viruses can be still confirmed by RT-PCR, 
IF A and immunocolorimetric assay (ICA) methods. 

2.1.3 Molecular epidemiology of measles and rubella and introduction to sequence analysis 

Dr Paul Rota introduced the molecular epidemiology of measles and rubella viruses, 
which can be useful in: (1) establishing a baseline for elimination activities; (2) monitoring viral 
transmission; (3) detecting imported viruses; (4) investigating unusual and/or severe cases; and 
(5) confirming vaccine reactions. The diverse genotypes of measles virus were demonstrated 
with the phylogenetic tree, reference sequences and geographic distribution. Those 
methodologies contributed to the recent activities of US CDC to investigate outbreaks and 
imported cases of measles. The molecular epidemiology data on rubella viruses are rather limited 
and nomenclature of rubella virus genotypes is still under development. However, a case study of 
imported rubella virus strains was presented together with the geographic distribution of rubella 
genotypes. 

Dr Paul Rota made one more presentation on sequencing and sequence analysis of measles 
viruses. The step-by-step procedures of automatic sequencing were presented with the basic 
concept of chain termination with fluorescently labelled nucleotides. The detector system that 
enables us to quantify and record the chromatogram of the peak by each fluorescent nucleotide 
was also explained with the introduction of available sequence analysis software such as BioEdit 
and Mega. The presenter emphasized the importance of sharing fmal sequencing results with the 
WHO database, GenBank, and of reporting to the Regional Office. 

2.1.4 Shipping of confirmatory samples and laboratory data management and reporting 

Mr David Featherstone presented the procedures for collecting, storing and shipping 
measles and rubella samples from suspected cases. Three types of samples (i.e. serum, oral fluid 
and dried blood spots) were compared with their potential application, advantages and 
limitations. Although IgM testing of serum samples is considered to be the "gold standard", the 
other two sampling methods - with demonstrated validity from field studies - could be potential 
substitutes of serum samples. Furthermore, oral fluids and dried blood samples are st;:tble up to 
two weeks and six months, respectively, at ambient temperature. Despite the advantages of field 
application and non-invasive sampling techniques, these alternative sampling methodologies 
need to be supported with training of field and laboratory staff to ensure the quality of samples 
and laboratory tests. 

Dr Y oungmee J ee inade a presentation on data management and reporting by measles 
laboratories. She described the criteria of measles elimination under an adequate surveillance 
system: (1) <1 case per million; (2) >95% vaccination coverage; (3) >80% of outbreak cases are 
fewer than 10 cases; and ( 4) endemic strain should not exist more than 12 months. She presented 
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a newly updated reporting format for measles and ru~ella laboratories, which offers a user
friendly interface for data input. Recent data received from network laboratories were presented 
and major indicators oflabonitory performance such as number of samples, timely 
testing/reporting and completeness and timeliness of reporting laboratory data to the Regional 
Office were discussed. 

2.2 Country reports 

The country reports are included as Annex 5. 

2.2.1 Cambodia 

Mr Am Chanthan from the National Institute of Public Health Laboratory in Cambodia 
presented the results oftheit IgM testing for measles and rubella from 2007 to 2009. In 2008 and 
2009 (January to August), 3090 and 2933 samples were tested for measles, respe;ctively; in total, 
51 samples tested positive for measles. On the other hand, 490 samples tested positive for rubella 
in 2008 and 445 in 2009. Proficiency testing was performed in 2008 and 2009, with laboratories 
achieving a 100% PT score. The concordance rate for confirmatory testing of 65 measles and 70 
rubella samples sent to the regional reference laboratory (RRL) Hong Kong (China) in 2009 was 
97.1 %. This laboratory is not yet using in-house control for ELISA testing as quality assurance 
but plans to introduce it in 20 1 0. 

2.2.2 China 

Dr Xu Song Tao from the Chinese Centers for Disease Control and Prevention (China 
CDC) presented the epidemiology of measles and rubella in China. The incidence of reported 
measles and rubella cases of the last five years were described with an epidemic curve and the 
numbers of mortality. More than 80% of samples from sporadic cases and more than 95% of 
outbreak cases were laboratory-confirmed in 2008-2009. China's measles/rubella laboratory 
network has implemented extensive quality assurance measures including in-house control, 
confirmatory testing and proficiency testing for provincial and prefectural laboratories, as well as 
for China CDC. For confrrmatory testing, 2100 serum samples, consisting of 1178 measles 
samples and 922 rubella samples, were sent from 30 provincial laboratories (except Tibet) to 
China CDC in 2009; all samples were tested within 14 days of receipt. The concordance rate for 
confrrmatory testing of both measles and rubella samples was 100% for a total of 50 laboratories. 
Many provincial laboratories as well as China CDC isolated measles and rubella viruses. In 
2008, 351 measles and 69 rubella virus strains were isolated; from January to September 2009, 
225 measles and 35 rubella virus strains were isolated. A three-year WHO-Ministry of Health 
China collaborative project on rubella and congenital rubella syndrome (CRS) surveillance was 
initiated in 2010. 

2.2.3 Fiji 

Mr Uraia Rabuatoka from the Mataika House presented on overview of the laboratory 
diagnosis of measles and rubella in Fiji. In 2009, the laboratory tested 68 samples for measles 
and rubella; five measles-positive and three rubella-positive cases were detected. To implement 
DBS testing from 2010, some training for field officers was conducted in 2009. All of the 
samples from suspected cases of measles were referred to the Victorian Infectious Disease 
Reference Laboratory (VIDRL) for confrrmatory testing. There was good concordance between 
results from the two laboratories. This laboratory made significant efforts to implement all the 
recommendations from 2008 review visit. The measles laboratory in the Mataika House was 
accredited for the first time in 2009 after an initial review by WHO in 2008. 
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2.2.4 Lao People's Democratic Republic 

Mr Virasack Som Oulay from the National Center for Laboratory and Epidemiology 
presented the situation of the measles/rubella laboratory in the Lao People's Democratic 
Republic. This laboratory tested 102 samples in 2007 and 223 samples in 2008. While 79 
measles-positive and one rubella-positive case were detected in 2007, no measles-positive and 45 
rubella-positive cases were detected in 2008. Among 223 samples tested in 2009, 27 measles
positive and 42 rubella-positive cases were detected. Confirmatory samples were sent to the RRL 
in Hong Kong (China) and good correlation was shown between the results from the two 
laboratories. Based on an onsite review and conftrmatory testing results, this laboratory was 
accredited for the first time in 2009. 

2.2.5 Malaysia 

Ms Asmah Hani Abdul Wahab from the National Public Health Laboratory (NPHL) 
presented the different measles vaccination schedules in Peninsular Malaysia and Sarawak 
(measles-mumps-rubella [MMR] vaccine at 12 months and seven years) and Sabah (single dose 
of measles vaccine at six months, MMR vaccine at 12 months and seven years) and recent data 
on measles lgM testing by the measles laboratory at NPHL. NPHL uses multiple testing 
algorithms for the laboratory diagnosis of measles/rubella for diverse epidemic situations. Serum 
samples were sent to VIDRL for conftrmatory testing and good concordance between results 
from the two laboratories was shown. In addition, measles virus isolates were sent to VIDRL in 
2008 and 2009. Six D9 and one G3 strains were detected. 

2.2.6 Mongolia 

Dr Tuul Rentsen from the National Center for Communicable Diseases in Mongolia made 
a presentation on the past and current situation of measles surveillance and vaccination. Measles 
has been a notifiable disease since 1960, and national measles immunization was introduced in 
1993. Four supplementary immunization activities (SIAs) were conducted between 1994 and 
2007 (1994, 1996, 2000 and 2007) and MMR vaccination started in September 2009. The 
laboratory used Siemens and Diagnostic Automation kits for measles and rubella testing recently. 
In 2007, up to 50% of samples tested positive for rubella, while the percentage of samples testing 
positive for measles remained very low. In 2008, about 10% of samples tested positive for 
measles, while 24% of samples tested positive for rubella. Confirmatory testing samples were 
sent to RRLs annually from 2007 to 2009, and a good concordance was shown between results of 
samples tested in 2008-2009. The laboratory also attempted to isolate mea·sles viruses but was 
not successful. 

2.2. 7 Philippines 

. Mr Rex Centeno from the Research Institute of Tropical Medicine (RITM) introduced 
measles vaccination activities and laboratory-supported surveillance in the Philippines. The 
Philippines conducted measles SIAs in 1998, 2004 and 2007. RITM's measles laboratory 
performs only lgM ELISA using Siemens kits. Measles and rubella activities from 2007 to 2009 
remained at the same level, and around 26%-31% of samples tested positive for both measles 
and rubella. This laboratory introduced in-house controls for ELISA assays in 2007. Samples for 
conftrmatory testing were sent annually to VIDRL and good concordance was shown. The 
presenter raised the issues of investigation request form without complete information, shipment 
of samples from some provinces and procurement of kits. DBS testing will be introduced in the 
Philippines in 2010. Attempts will be made to iiltroduce virus isolation and molecular detection 
of measles and rubella viruses after the training. 
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2.2.8 VietNam 

Ms Trieu Thi Thanh Van from the National Institute ofHygiene and Epidemiology 
(NlliE) in VietNam presented the national measles immunization programme and laboratory 
testing of measles and rubella in northern VietNam. VietNam introduced two doses of measles 
vaccination in 2006 (nine months and six years) and a measles supplementary immunization 
activity was conducted in 2007. This laboratory receives measles and rubella kits from both 
WHO and the Ministry of Health, VietNam. In 2007, 25 (3%) out of 833 samples tested positive 
for measles; in 2008, 278 (28%) out of 1005 samples tested were positive for measles, 
respectively. Around 4000 samples were tested in 2009 (January to September); of these, 56% 
were positive for measles and 23% were positive for rubella. In-house control was introduced for 
ELISA quality assurance and results of confirmatory testing in 2007 and 2008 showed good 
concordance. This laboratory also attempted virus isolation using throat swab samples. In 2008 
and 2009, 16 out of 42 and 17 out of91 samples, respectively showed cytopathic effects and all 
were confirmed by measles RT-PCR. 

Ms Nguyen Thu Ngoc from the Pasteur Institute in Ho Chi Min City presented measles 
and rubella testing in southern VietNam. The surveillance programme is supported by diverse 
laboratory services, including viral isolation (V ero/SLAM cell), IgM ELISA and 
RT~PCR (QIAGEN). Proficiency testing, confirmatory testing and the algorithm for testing 
suspected measles/rubella cases were also reviewed together with recent laboratory data. In
house control has not been implemented yet but will be introduced after the training. 
Confirmatory testing samples were annually sent to the RRL in Hong Kong (China) and 
concordance rates were >90%. In 2007 and 2008, only one out of 3257 samples and two out of 
520 samples tested positive for measles; meanwhile, 2267 (69.6%) and 355 (68.3%) tested 
positive for rubella, respectively. In 2009, out of 4678 samples tested, 1814 (38.8%) were 
positive for measles· and 837 (17 .9%) were positive for rubella. This laboratory also attempted 
virus isolation in 2009. Among 1259 samples (January to September), 130 samples were positive 
and 28 samples were confirmed as measles positive and 24 samples were confirmed as rubella 
positive by RT-PCR. 

WHO provided Siemens kits and the Ministry of Health, VietNam provided Biorad kits to 
both NIHE and the Pasteur Institute. Both laboratories reported case-based laboratory data on a 
monthly basis. 

2.3 Practical sessions 

The instructions and protocols is provided in Annex 4. 

The hands-on training was conducted in the laboratory of the Virology DiVision, Centre 
for Health Protection, Hong Kong (China) and it included five days of practical sessions. 
Participants worked in six groups: 

( 1) Group 1 - China 
(2) Group 2 - Cambodia and the Lao People's Democratic Republic 
(3) Group 3- Malaysia and Mongolia 
( 4) Group 4- Philippines 
(5) Group 5- VietNam 
(6) Group 6- Fiji and Macau (China). 

The first day of the practical sessions included an introduction to the ELISA test of 
measles lgM assay using Siemens kit and an analysis of measles ELISA results. Each group was 
given 13 samples, one of which was serially diluted for preparing in-house control. Each group 
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took turns to prepare serial dilution and to add samples to the ELISA plate in the safety cabinet. 
Preparatory work for the ELISA assay using 10 DB S samples was conducted for the following 
day's practical session. Procedures of cell passages, freezing and preparation of cells for sample 
inoculation were demonstrated by laboratory staff from the Public Health Laboratory Centre 
(PHLC), Hong Kong (China). 

The second day of the practical sessions started with the inoculation of samples followed 
by observation of pre-inoculated cells in flasks, harvesting of tubes with 3-4+ cytopathic effects 
(CPE) for immunofluorescence assay (IFA) and RNA extraction. Each group was given two 
samples to inoculate into four V ero/SLAM tubes (in duplicates) as well as positive and negative 
controls for measles virus isolation. For harvesting tubes with 3-4+ CPE, each group was given 
two measles and two rubella tubes with CPE, together with two uninfected tubes as negative 
controls. The tubes harvested were used for IF A later on the second day and were also used for 
RNA extraction on the third day. For the rubella lgM practical, each group was given 10 DBS 
samples eluted on the first day and another 10 serum samples. There was a demonstration of 
immuno chromatographic assay (ICA) and the results of rubella IgM were analysed later. 

The third and fourth days of the training focused on the molecular detection of measles 
and rubella viruses. On the third day, a practical session on RNA extraction using QIAamp Viral 
RNA Mini Kit and measles genotyping RT -PCR was conducted. Each group was given 10 
samples including one uninfected cell control. Each group also performed the agarose gel 
electrophoresis. 

On the fourth day, a practical session on RNA extraction and RT-PCR of rubella virus was 
conducted and the sequencing procedure was also demonstrated. Participants performed RNA 
extraction using QIAamp Viral RNA Mini Kit and RT-PCR to detect rubella virus genome 
followed by running agarose gel electrophoresis. Sequencing procedures including setting up of 
sequencing reactions, post-cycle sequencing clean up steps, operation of sequencing machine and 
retrieving of raw data were demonstrated by PHLC staff. 

On the last day of the training, participants performed the purification of PCR products 
and each group was given two measles-positive and two rubella-positive PCR products for 
purification. Post-purification gel electrophoresis was performed by PHLC staff. 

During the incubation times of the practical sessions, participants attended lectures or 
presented country reports. Data analysis and management skills were emphasized throughout the 
course and all participants were given enough time to discuss their concerns or troubleshooting 
with facilitators. 

3. CONCLUSIONS 

The main conclusions of the hands-on training were as follows: 

3 .1.1 A questionnaire for general evaluation of the workshop was completed by all 
participants. Participants were satisfied overall with the training and gave positive feedback. 
They considered the training to have met its objectives and the schedule and administrative 
arrangements to be well organized. 

3 .1. 2 The training ran smoothly throughout both the practical and lecture sessions. All the 
participants carried out the tasks fully and were keen to understand the topics addressed in the 
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training. The topics covered throughout the workshop were relevant to the needs of the 
participants. 

3.2.2. The Virology Division of the Centre for Health Protection, Hong Kong (China) 
efficiently organized workstations with adequate equipment, test reagents and assay kits, for 
five days of practical sessions. The practical sessions on ELISA, cell culture, virus 
inoculation/IF and PCR and sequencing were covered by 17 facilitators from PHLC, 
Hong Kong (China). 

3.2.3 The training schedule provided adequate time for performing the practical 
procedures at a reasonable pace and for sharing information among the participants. The 
duration of each presentation also allowed adequate time for further discussion on theoretical 
and technical issues. Informal discussions were encouraged for participants to share their own 
ideas. 

3.2.4 Participants were equipped with the knowledge and capacity to perform ELISA 
assays with ensured testing quality using serum and DBS samples, virus isolation and 
molecular detection for the laboratory diagnosis of measles and rubella. 

3.2.5 The main benefits of the training were as follows : 

(1) Participants acquired the knowledge and skills to perform measles and rubella IgM 
ELISA assays (Siemens kit) using both serum and DBS samples as well as laboratory 
quality assurance. 

(2) Participants learnt basic principles and techniques of cell culture, virus isolation 
using V ero/SLAM cells and virus identification including immunofluorescense (IF), ICA 
and molecular detection (RT-PCR sequencing) for detection of measles and rubella 
Viruses. 

(3) Participants had a chance to discuss laboratory data management reporting using 
the new case-based linelist and revised WHO network laboratory accreditation checklists. 

(4) Participants were encouraged to contact each other and facilitators as future 
references of technical advice and support. 
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ANNEX2 

WORLD HEALTH 

ORGANIZATION 
ORGANISATION MONDIALE 

DE LA SANTE 

REGIONAL OFFICE FOR THE WESTERN PACIFIC 
BUREAU REGIONAL DU PACIFIQUE OCCIDENTAL 

HANDS-ON TRAINING ON THE LABORATORY 
DIAGNOSIS OF MEASLES AND RUBELLA 

WPR/DCC/08/EPI(S)/2009/IB/2 
12 October 2009 

Hong Kong (China) 
27-31 October 2009 

27 October 2009, Tuesday 

ENGLISH ONLY 

ANNOTATED AGENDA 

0830-0900 1 Opening ceremony (Introduction and welcome, including pre-course evaluation) 

0900-1000 2 Principles of enzyme-linked immunosorbent assay (ELISA) and preparation of in D. Featherstone/ 
'house control for ELISA. (Lecture) W. Lim 

1000-1030 Coffee/Tea break 

1030-1230 (a) Practical: ELISA (measles) 

1230-1330 Lunch break 

1330-1430 

1430-1600 

Practical: ELISA (continuation) 

(b) Analysis of ELISA result 
Preparation of dried blood spot (DBS); elution of DBS to be used on Wednesday 

Coffee/Tea break 

Y.Jee 

D. Featherstone 

1600-1630 

1630-1700 (c) Demonstration/Practical: cell passage, freezing and preparation . of cells for W. Lim 
sample inoculation 

Evaluation of the day 





28 October 2009, Wednesday 

0830·1000 (d) Practical: Sample inoculation and observation of pre-inoculated flasks W. Lim 
(e) Practical: Harvest tubes with 3-4 + CPE for RNA extraction (on day 3) and IFA 

1000-1030 Coffee/Tea break 

1030·1230 (~ Practical: DBS ELISA (rubella) 
(g) Practical: IFA 

1230·1330 Lunch break 

1330·1530 Practical: DBS ELISA (continuation) 
Maintenance and calibration of pipettes and ELISA reader/washer 

1530-1600 (h) Analysis of ELISA result 

1600·1630 Coffee/Tea break 

1630-1700 Evaluation of the day 

29 October 2009, Thursday 

0830-0915 3. RT-PCR for measles and rubella diagnosis and genotyping (Lecture) 

0915·1100 (a) Practical: RNA extraction and RT-PCR setting for measles genotyping and 
rubella detection 

1100-1130 Coffee/Tea break 

1130-1230 (b) Practical: RNA extraction and RT-PCR setting for measles genotyping and 
rubella detection (continuation) 

1230·1330 Lunch break 

1330·1430 4. Introduction to Vero/hSLAM cells 

1430-1530 (a) Country Reports (part 1) 
Cambodia, China, Fiji, Laos, Malaysia 

-1530-1600 Coffee/Tea break 

1600-1700 (b) Practical: Gel electrophoresis 

Evaluation of the day 

W.Lim 

W. Lim 
/D.Featherstone 

D. Featherstone 

D. Featherstone/ 
W.Lim 

P. Rota/ Ms 
Adaeze Ogee· 
Nwankwo 

P. Rota 

/D. Featherstone 



30 October 2009. Friday 

0830-0915 5. Molecular epidemiology of measles and rubella (Lecture) 

0915-1000 6. Introduction to sequencing and sequence analysis 

1000-1100 (a) Practical: RNA extraction and RT-PCR setting for rubella detection 

1100-1130 Coffee/Tea break 

1130-1230 (b) Practical: RT-PCR setting for rubeela detection (can't) 

1230-1330 Lunch Break 

1330-1430 (c) Country reports (part 2) 

Mongolia, Philippines, Vietnam North, Vietnam South 
1430-1530 (d) Demonstration : sequencing 

1530-1600 Coffee/Tea break 

1600-1700 (e) Practical: Gel electrophoresis 

Evaluation of the day 

Quiz distributed 

31 October 2009. Saturday 

0830-0930 

0930-1030 
1030-1100 

1100-1130 

1130-1230 

1230-1330 

(fj Practical: Purification of PCR products 
(g) Demonstration: Sequence and analysis 

7. Shipping of confirmatory samples : use of DBS or oral fluid samples 

Coffee/Tea Break 

8. Laboratory data management and reporting (Lecture) 

Lunch break 

1330-1430 9. Shipping, standard operating procedures, documentation, internal quality 
control and laboratory safety issues (Group discussion) 

1430-1600 10. Interpretation and reporting of results and data analysis and troubleshooting 
(Group discussion) 

Analysis of quiz 

1600-1630 Coffee/Tea break 

1630-1645 11. Evaluation of workshop and distribution of quality control materials. 

1645-1700 12. Closing ceremony 

P. Rota 

P. Rota I W.Lim 

W. Lim 

W. Lim/P. Rota 

D. Featherstone 

Y.Jee 



ANNEX3 
LECTURE PRESENTATIONS 

of in-house control 
for ELISA 

WHOIWPRO Hnnds-on Training on the 

Laboratory Dingnosis of Measles and Rubella 

Public Health Laboratory Centre 

HKSAR, China 

c-c-I:::O~ttair!S both positive and negative controls 

•:• Tested together with test specimens 

•:• Follow kit quality control criteria, lot dependent 

•:• Validation of each run 

is performed 

Day-to-day or inter-assay variation 

Controls 

are used to monitor the day-to-day 
performance of an assay 

}> Runs alongside test specimens 

}> Compared with kit criteria 

}> Used to validate each run 

oC-Produced in-house from diagnostic samples or from other 
laboratories 

•:Olncluded in each run 

•:• Subject to same treatment as specimens 

•!• Monitor lot to lot variation 

•:• Validation of each run 

to identify any minor changes in 
performance which may not be easily recognized 
reviewing the negative and positive kit 



> Calculation of volume 
•!•How long the batch needs to last (e.g 12 months) 

•!•The sample volume required by the assay 

•!• How often the assay is performed 

> Method 

> Acceptance criteria 

ble Sample Dilution 

dilution should be selected for giving 

·>Consistent 

> The dilution selected should not be: 

•!•Too low - the results may fluctuate above and 
cut-off due to normal variations 

> The optimum is 2 to 3 times 

In-house Control (2) 

suitable sample dilution, usually ~2-3 x cut-

samples with high antibody titre is tested 
dilutions to identify suitable antibody 

1f:'cnr1centratic)n to use as in-house controls 

Large volumes of the selected dilution are prepared 

> Tested to validate stability and reproducibility 

> After validation, 
stored 

In-house Control (1) 

previously tested strong positive 
with large volume 

2-fold serial dilution with normal human 

In-house Control (3) 

and test at least 15 in 3 



controls must be validated and fulfill 
CJ'Iteria for use 

ealculaw Mean and Standard Deviation (SD) of OD for 
IS allquots tested 

-o>Cocfliolent ofvariation (SO/Mean), should be <20% 

oO>OI~ should lie between Mean ± 2SD 

In-house Control (5) 

vials (identicy of content lot no., date of 
volume of content and expiry da~e) 

Per each batch 9fp!'QCJucUon, aU records related to 
testing should be main,taitle4 





HANDS-ON TRAINING ON THE LABORATORY 
DIAGNOSIS OF MEASLES AND RUBELLA 

Public Health Laboratory Centre, HK China 
27-31 October 2009 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTERS FOR DISEASE CONTROL AND PREVENTION 

Types of RT .PCR Reactions 

• Standard RT-PCR usually with a one step kit (recommended) 
·Sensitive a.nd' s:pe.c;lftc: 

Nested PCR 
,More sensitive than slundord 
·Cont1mination is a major problem 
·Only for very experienced labs 

• Real Time RT-PCR 
·Sensitive and specific 
·Reagent and equipment costs are a factor 
·High throughput 

Working with RNA 

· Wear gloves at all times 
• Use sterile, clean plastic tubes or RNase-free glassware 
• Use only sterile, filter tips with the micropipettors 

• Use only reagents that are dedicated for RNA extraction and have been 
kept RNase free 

• Label all regents for RNA use and write dates and name when opening 
stock vials 

·Use ONLY RNaseafree water (preferably from a reliable commercial source) 
for RNA extraction, RT-PCR and sequencing 

• Work quickly during the procedure and store eluted RNA at- 20 or -70 
quickly after extraction 

. Keep eluted RNA samples on ice during procedures 
• Always work with RNA on ice 
• Store RNA at -70C for best results 
• Avoid repeated freeze-thawing RNA to prevent RNA degradation 

RT-PCR for Measles and Rubella viruses 

Paul Rota and Min-ftsin Chen 
Measles, Mumps, Rubella and Herpes Vin.Js 

Laboratory Branch 
CDC, Atlanta, USA 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTERS FOR DISEASE CONTROL AND PREVENTION 

RT-PCR reactions for this course 

• Standard genotyping RT· PCR to detect RNA for measles virus. 
·Amplified region at COOH terminus of N gene for sequencing and 
genotyping 
·Clinical samples 
·Viral isolates 

· Standard RT-PCR to detect RNA from rubella virus 
·Clinical samples 
·Viral isolates, confirmation of isolation 
·Not used for genotyping 

Avoid template contamination 

· Use dedicated equipment, rooms and hoods for all pre-PCR procedures . 

· Post amplification analysis and processing should be performed in 
separate rooms using dedicated equipment. 

• Do not share equipment (including lab coats) between pre-PCR and post· 
PCR procedures. 

• Use filter tips for all pre-PCR procedures and for setting up RT-PCR 
reactions . 
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Qiagen RT·PCR protocol 

This is a standard RT-PCR reaction for molecular epidemiology. It is a 
one·tube reaction, so there is a minimum of specimen handling. 

PCR Set Up (under BSC) 

1. Thaw all reagents, vortex and 
keep on ice. 

2. Prepare working stocks (20 uM) of 
primers 

3. Prepare master mix on ice, add 
enzymes last 

4. Distribute master mix to cold 
reaction tubes 

5. Add template, close tube 

6. Place tubes in thermocycler and 
start the program. 

QIA.GEN 
OneStep RT·PCR Kil: 

Prtn@l'l En~..,., N.or. 

\. / ~~~~~D. 
..,._. RN<M>i• woNt 

W Mc;nlvrmDt 

1 0]$1rbvto 
.Add~mpla• 

&&&&&&&& 
! 

RT.f'CR 

RT .PCR Control RNA for MV: 

Figure shows RT-PCR with 
standard genotyping primers 
(60/63) for infected cell RNA on 
right and synthetic RNA in left 

216 nt insert 

l SynthoOc N o-nt RNA 1:1 

Real time PCR 
target 

Positive controls: Measles 

Synthetic measles RNA 

Genotyping PCR 
target 

·RNA transcript of a measles N-gene with a 216 base insert in the 3' 
variable region. Each tube contains 1 x 10e11 copies of dried RNA. 

·Rehydrate in 100 ul nuclease~free water to generate master stock. 

•Make aliquots with 10 ul per tube for future use. 

·Preparation of working stock: Dilute 1:10 for a concentration of 10e8 copies/ul. 

•For RT·PCR use 5 ul per reaction as a positive control. 

Measles RNA from infected cells (genotype H) 
·Vial contains 20 ug of dried RNA extracted from infected Vera/SLAM cells. 

·Rehydrate in 200 ul nuclease·free water. Heat 55C, 15 min, ice 

·Make aliquots with 10 ul per tube for future use. 

•For RT-PCR use 1 ul per reaction as a positive control. 

Controls 
•Positive control: Two options: 

·Synthetic RNA transcribed from a cloned gene. CDC can provide this 
control. 

·RNA extracted from infected cells. It is best not to use a vaccine strain 
as a control. Use a previously characterized wild-type virus. If a wild· 
type is used as the positive control, this helps rule out the possibility of 
contamination in the assay. 

·Two negative controls are required: 

•RNA extracted from uninfected cells 

•control with water substituted for RNA (no template control) 

MEASLES N-216 SYNTHETIC POSITIVE CONTROL RNA 
(Vacuum dried) 9-2008 

·RNA transcript of measles N-gene with a 216 base insert in the 3' variable 
region. 
·Each tube contains 1 x 1011 copies of RNA. 

·REHYDRATE: 
·Add 100ul nuclease~free water and vortex for 15 seconds. 
·Heat tube to 55C for 10 minutes then vortex for 15 seconds. 
·Approximate concentration of RNA will be 1 x 109 copies RNA per microliter. 

·STORAGE OF MASTER STOCK: 
·Make aliquats with 10 ul per tube as a MASTER STOCK for future use. 
·Store RNA at -?OC. 
·Avoid repeated freeze-thawing RNA to prevent RNA degradation. 
·Always wcrk with RNA on ice. 

-wORKING STOCK: 
•For each MASTER STOCK tube of 10ul add SOul of nuclease-free water. 
·Approximate concentration will be 108 copies/ul. 
·For RT-PCR use 5 ul per reaction as a positive control. 

Positive controls: Rubella 

Synthetic rubella RNA 
•Rehydrate in 40 ul nuclease-free water. 

·Make aliquots with 10 ul per tube for future use. 

·Preparation of working stock: Dilute 1:10 in nuclease-free water. 

·For RT~PCR use 1 ul per reaction as a positive control. 

Rubella RNA from infected cells (genotype 1 a) 
·Vial contains dried RNA extracted from infected 
Vero cells. 

·Rehydrate in 50 ul nuclease-free water. 

·Make aliquots with 10 ul per tube for future use. 

·For RT-PCR useS ul per reaction as a positive control. 
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Standard RT-PCR for Measles Virus 

Preparation of working stocks {20 uM) of PCR primers: 

Primers are supplied from the manufacturer as concentrated stocks, typically at 
100 to 500 uM concentrations. It is necessary to prepare a 20 uM working dilution 
of each stock prior to setting up a PCR reaction~ The volumes of the working 
stocks are usually 50 to 100 ul. 

Example: MV-60 concentration = 484 uM 
MV-63.3 concentration = 514 uM 

Equation (example MV-60): 
Molarity x volume (concentrated stock)= Molarity x volume (working stock) 
464 uM x Vol = 20 uM x 100 ul 
464 (Vol)= 2000 
Vo1=2000/464 
Vol=4.13 or approximately 4 ul 
(Same equation give 3.89 ul for MV63.3) 

Working stock MV-60: 4 ul of concentrated primer plus 96 ul RNase free water 

Working stock MV-63.3: 4 ul of concentrated primer plus 96 ul RNase free water 

Mix and vortex, store at -20 and always vortex after thawing. 

MV RT-PCR Reverse Transcriptase: eDNA synthesis 

3' N gene on genomic RNA 

------~M~V~-6~0~~~~~~~~~--------
5' 

5' N gene mRNA 3' 

- ------- - MV-63 

[Pirul) Vollru ,,_ Taul AdiSod 
c-.. plllll ¥Ol. YIN 

I SXQi.ogcnOncS!cp.RT-PCRbu.trer IX 

l. ifilll'Mio: 0.400mM 2 ul 

OhM l ,Sul 

4 Rc;cncPrimcr(:ZOuM) Spreadsheet for 

~.-~----=-o-,-,-_ -w-,~--~----+---~---.~----4---~---4 ~;~~RmixfurMV 

~v:.::"""'=""="::: .. :.:~:.:"':::·='"':::"':.:..,=:..,_,m:::..-'F---.----.----.----r----1 (Rubella RT -PCR 
6 QiagCA 0nc s~q~ Enzyme MD: Uses the same 

1------,----------+-=--4-.,--,-~----4---~---4 procedure 
7.RNuclnhibiLOr 20u. Mul but adds Q solution 

Dm,rMttlo.lllba (on icf,) Lo Mpnta BSC dalpltlll f« llmplatll.sdlllon. Md RNA lnlpla• • .............. 
l , addRNA(upLOSIII)Iocublllbc NA 

N 

;~=:::~:~'"~:::;,,;::,m:;,;-;, '"' ::;,,-- Reva111e Primer: ______ __ 
Pre-mlxdispansavolume (SOul-vol RNA)·--
Po.~ilivccuntrol;_- Ncgaliveconln>l: 

Target for Standard RT-PCR for Measles 
Virus 

P/CN M F H L 

RT-PCR target: 

•Amplify region containing 450 nt coding for the COOH terminal150 
amino acids of the N protein 

·PCR product is 600 nt. 

Primers Annealing to eDNA 

MV-60 

MV-63 

MV-60 

===- ------ MV-63 
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Amplification of eDNA 

MV-60 

MV-63 

MV-60 

=============== MV-63 

Diagnostic RT-PCR to detect rubella 
virus 

Detection of viral nucleic acid by standard RT-PCR 

or 

Clinical specimens infected tissue culture 

A.. RNA extraction 
QIAilmpViral 
RNA) 

'l---<'-r:-v 
/'~,/'j 

Tt~r.JRNA ~~.tk!W~trl.r.. 

B. Reverse 1 
Tr.lnlicrlptlon• 
(buffliilr, reverse 
lransCrip!.B~e . dNTPs and 
primer of complementary 

=....s yu..,lQ.~ 

""'!Uen<e) --"'=~ 
viral:.peciHcprimer 

C Gel electrophoresis 
and/or DNA sequencing 

= = 
PCR products 

I 
B. PCR amplification• 
(buffer, dNTP, Taq DNA 
polymerase and pair of 
viral specific primers 

----w 
Complementary DNA (eDNA) 

PCR Product 
3' 5' 

3' S' 

PCR Product 
3' 5' 
5' 3' 

Molecular detection of rubella virus 

~ Detection of viral RNA by RT-PCR directly from clinical specimens 

It Detection of infectious virus particles in clinical specimens by growth of virus 
in cultured cells (e.g. Vera or BHK). In this case the presence of virus in 
infected cells can be detennined by at least three techniques. 

1. Detection of viral RNA species by RT-PCR 
2. Indirect immunofluorescent assay (IF A) 

(immunocolonnetric assay; ICA) 
3. Replicon-based detection 

Rubella RT-PCR Positive control 
SP 

~~L--------N~S~P __________ H c I E2 I E1 ~AM , . -------lf1J116111~ 9469 Molecular windows 

::: I RV1~~12 I 
for phylogeny 

01agn.osbcPCR 

Rubella E1 gene L_ ____________ ~ .. L__------------------------~~ 

~...._____...,~~--~ E1 cMyc(lnsertion) 

cMyc (30 nts) 

R&~oru;;tltutton of Control RNA 
1. ob.sot~e t'he pellet" in 40 ml nur;;lea~-f~e water, 
Z: Aiiquot 10 mr oflhe RNA inlo 4 tubes! store- the RNA in -70oC; 
3. Whan parformlng RT-PCR,l.l.lft 1 m l ot the RNA as positive control; 
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Rubella RT -PCR: Points to Consider 

Currently, RV 11 and RV 12, are the 'routine-standard' primers for 
rubella diagnostic RT-PCR_ In 2006 a lineage of 28 viruses was 
identified that did not amplify efficiently with these primers. Thus, 
steps to identify a primer set which can efficiently amplify all 
genotypes are underway. 

Use of a properly functioning positive control is very imporlant for 
RT-PCR. If the positive control reaction does not produce a 
fragment of the correct size, it is more likely due to degradation of 
the RNA than the primers and a new aliquot of control RNA should 
be tested. 

Rubella diagnostic and genotyping primer sets, and therrnocycling 
parameters, are different. The diagnostic template generated is 
185nt, while the genotyping template must be larger than 739nt 
(739nt is the acceptable molecular window for genotyping). 

Cycling Parameters for Qiagen: Measles 

1 40Cyeles ] 

~c I 95'C 94•C 

so•c ,.., n•c 
15min "'"' 1min ~~nmin •~c 

30 min 30 ·~ 

Cycling Parameters for Qiagen: Rubella 

1
140c- I 

95"C 94°C I 
n•c I 72'C 

1min [ to min ~ M. 

Example of RT-PCR for genotyping of measles virus 

Lane 
1: MWmarker 
2: Positive specimen 
3, Water control 
4. Extraction control 
5. Pos control 

Measles primers: MV 60-63 

RT-PCR Reaction Worksheet (rubella virus): 
O.lt•·--- Operator:•~----

Com- (1'1N~ VoUrJ.n ..... T ... l Added 
Cone. plus1 Yol V/N 

1. SX Qlagen OneStpr RT-PCR buffer 1X 10ul 

2 SX Q Solution (necessary for rubella) 1X "" 3. dNTP Mix 0.4 mM 2 ul I 
4. Forward Plil'~Xf (:10 UMJ 0.2 uM 0.5ul I 
5. Reverse Primer (20 uM) 0.2 uM O.Sul 

6. ETF water 11'9..5 If usln:JJ5 ul RNA) .. 
7. Ol119:&n One SU!p En:ym!! Mix 2 ul 

8. RNase Inhibitor 120 U. 0.5 u1 I I 
VOfW'Jt.•fld .cRiptnM~lX (Mui-RNA Y01}_____1nto each chilled relctlon tube. Slllpl1-l 
ahould • c:omp&eted kt 1;1)1 MC daslgnah!d folo rn11 ... r mtr p~r.11Ban.. KNp rMCtlon tubH Qrl tea. 

Brtng racaon tubes (on tee) to ..,.,.Ill esc dnlplltd ror templlllllldctlaon. Add RNA t.mp&el 
asspacf:l'ledbefow. 

Ill. ;n:fi:l RNA (up to Sui) to uah .tub!! U! NA NA 
~~~~~ Fl~1r:. Revers• Primer: 
ToUI) 1•1dieii!Y~11Jnif.i $II "' 
Pre-mlx iJI~por!IU• "'flliJ:IW~·I/.I-..,.!~~·~-
Posltive CMiiGI'~--~~IIIh'IWIAIIl/ __ _ 

• the checklist is in the course book 

Analyzing agarose gels: interpretation, quality control 

·The molecular weight marker should be clearly visible. If the marker is not 
visible, the gel electrophoresis failed. 

·The gel needs to run long enough to clearly detennine the size of bands 

·Bands should be the expected size: ca 600 bp for MV genotyping PCR, 
185 bp for rubella virus diagnostic PCR. 

·No extra bands are visible ("primer dimers" are OK) 

·Positive controls must show strong bands. If the positive control does not 
show a band, then the RT-PCR reaction failed. 

·Negative controls must be negative. A band in a negative control lane 
indicates contamination problems, either during RNA extraction or during 
the RT-PCR set up. 

Example of good RT-PCR results using rubella 
positive RNA (Sun H. et al) 

i Laboraloryconlrol 

::li ' :r 1 • ~ • 'II • 

Healthy 
blood donor 

~ .,. - .L,... .. --
....•• ~ ... ~---······· - · 

Examples of rubella diagnostic (185 bp) RT-PCRs showing the 
positive control RNA containing the 30 base insert (top row) and the 
positive beta-actin RT -PCR fragments confirming that the RNA 
extractions were successful (bottom row). 

• 
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Working with ethidium bromide 
·Always wear gloves when handling or loading gels 

·Both gels and buffers are hazardous waste. Remember 
to properly decontaminate solutions with ethidium 
bromide and to discard used agarose gels as hazardous 
waste 

·There are various decontamination systems available 

·lnfonn others In the lab 

•Consult your institutional chemical safety officer 

•Have a chemical safety plan 

• Wear eye protection when UV lights are in operation 

GeiRed"' & GeiGreen"' Bodum 
1111.:;:.,-,-;.s-,;:; 

Envlronmenral/y sate and u/rra-senstuve nucleic acid gelsrains tor replacing ErBr 

GeiRed"'ls Superior to EtBr 

,....,~ .. ~.,., ...... _ea.; .. ,._go~~~"" 
-IOI~nE...,_T~H'Oi!G~olllotl'l;.t::l!lt.L.dWhlo......_,...,. 
~....,..,..,.,4_,.,,.-.o!$o1Xllr-J ~('().._!(!"'~""'a~-..._'
lo'<D~GH--"'..,.•:!-~~ .... ~IfNi..t-•&3>....,. 
-.!Polnd~~-w,~~ 

Safer alternative to 
ethidium bromide 

FEATURES 

• l:d'lrlhana.Br 
SI'I:M-nb)I""-18St;ando01111'-IODI 
~ord~ ... ,...,... 
~__,.,....,_..,llqa 

d::s:pcl::.:ll-...... .- .. ,.~...,., 

• III!J-IIbl t 

Moffii-.-.-IY!ot:e .. ~&a 

'" Exlrem•JysAbl• 
oln.o1:6. n -._"'*-. ..oi"Kin-'o&J"•\.-
~-.;r.d~ble 

•Fiulbl•fordllt8r•ntprvcec~ures 

C:.lbiUMdlor.antr&rftZI(G'poMgll-.i'lg 

Simple to In• 
v..y....,.....~trp!K2'11::rodp:lll ........... 
~~~ .:~...,..~:a~n ... rq U'o" 
~!V .. .alii •!RQ~ .. -. 
Vl5lb'-U1iJhiEII:ciAtlon 
CdRod~BBr.....,nogploc:ll~ 

~o.Jar... .. pbcft.S'r'BR"..-Geaor'""" 
noaptc::IIAift'g~S..Fig<AJJor~~ 

Detection of Measles RNA with Real Time RT-PCR 

•Real-time assays can detect as few as 10 copies of viral mRNAisample in a high throughput 
format, results in 3-4 hours 

•Can help to confirm a case when serologic results are inconclusive 

·Negative results do not rule out a case 

·Standard RT-PCR is less sensitive than real time RT-PCR, 

•Sequence information from the standard PCR product required for genotype and confirmation of 
vaccine reactions 

Controls Positive Sample 

Working with ethidium bromide: Destaining buffer 

llt>ll "'~ l"ll-..lul .,,.,..._, ... ac ......... "!;' su•u '""" c:.,•~ 

f;:~i!:'4E~~:~~\:-i$"fit:f:"£ 
ct-o'=ol ~"SSI' «~r oloo be """d \o """'"'- '"" pol.......,~ m"'~"'< .. ~.,...., o:t.O..m b---, l•un ~wo!eo:: oo<! ou:~:.~ ..,...,;,~, .,,.._ 

~:~~~~~~~: :~t;:=,;;~ ~~=~r~:~~~~~~:~:~~~· 

GeiRed: Safer alternative to ethidium bromide 

Ethidium bromide GeRed 
GeiRed recommendation: 
use 10 ul/100 ml agarose 
solution . 

Our experience: 
Use 3 uV100 ml agarose 
solution. 
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Receptors For Measles Virus 

CD46 

Wild-type virus No 

Lab-adapted and vaccine virus Yes 

hSLAM 

Yes 

Yes 

Vero/hSLAM cells stably transfected with 
Signaling Lymphocyte Activation Mole.cule (hSLAM) 

(Ono et al., JV. 2001) 

~ CD46+ 

Plasmid 

~ CD46+ 

~ SLAM+ 

Q,~~~~ 
v:~~::~~ w 

Vero Cells Vero/SLAM Cells 
- Fibroblast - Stably expresses 
- Green African SLAM (CDw150) in 
monkey kidney the presence of 
cells G418 (Geneticin) 

Cell culture ancl virus isolation 

Cell Lines for Isolation of Measles Virus 

Cell Lines CD46 hSLAM 

Vero Yes No 

895a No Yes 

Vero/hSLAM Yes Yes 

Considerations for using Vero/hSLAM cells to 
isolate rubella or measles viruses 

·Vero/hSLAM cells are not persistently infected with EBV like 895a 
cells, so there is no biological hazard with the cells. 

·Uninfected Vero/hSLAM cells can be shipped without the 
restrictions associated with shipments containing infectious 
substances (895a). 

·Vero/hSLAM cells can be used to isolate measles virus or rubella 
virus (and mumps, sensitivity unknown). 

·The disadvantage of the Vero/hSLAM cells is that they must be 
cultured in medium containing Geneticin. 
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Virus Titration with and without Genetic in 

{cells passaged 15x after thawing from liquid nitrogen stock) 

Cell Titer of wt MV 

Vero/hSLAM p15 + Geneticin 107•5 TCID6,Jml 

Vero/hSLAM p15 w/o Geneticin 1 07 5TCID5,Jml 

Vero <102TCID5,Jml 

Passage numbers 

1. Record number on vial or flask received from a WHO-approved 
source 

2. Split or thaw and plate the cells, this is passage 1 

3. Expand the cell (with Geneticin) for 3-4 passages to prepare 
vials for frozen stocks 

4. Prepare frozen stocks and label cryovials with passage number f 
flask (i.e. if flask was at P=4, label stocks as P=4) 

5. Recover the cells from liquid N2 as needed. When plating add 
one passage. (i.e. if frozen at P=4, recovered cells will be P=5) 

6. Cells can be passaged up to 15 times without Geneticin (if they 
are recovered at P=5, then cells are discarded after P=20). 

7. When recovering cells to prepare new frozen stocks, always add 
Geneticin. 

Laboratory Specimens for Measles and Rubella Virus 
Isolation 

Urine Sediments 
·Easy to obtain except from from very young children 
·Contamination can be a problem 
·Need centrifugation for processing 
·Not a good specimen for Rubella virus 

Nasopharyngeal Aspirates 
•Good specimen for MeV and Rubella 
·Need trained medical personnel 
·Special equipment needed 

Throat Swabs 
·Good specimens for MeV and Rubella 
·Need to be collected properly 

Oral fluids (usually for PCR, possible to isolate virus) 

Recommended procedures for Vero/hSLAM cells 

Original culture from WHO approved source 

~ Expansion with Geneticin at 400ug/ml 

Virus isolations 

Master cell stocks for liquid nitrogen 
storage 

Expansion for virus isolation w/o Geneticin. 
Max 15 passages 

Good Management Principles for Cell Culture 

·Prepare a master cell stock at the lowest passage that provides an adequate 
bank of cells for future use. Use one master stock to prepare all working 
stocks. 

·Thaw an aliquot of the frozen cell stock to demonstrate cell viability. 
Continue to passage cells until viability of frozen stocks has been 
demonstrated. 

·Prevent cro$s-contamination with other cell lines. Handle one cell line at a 
time. 

·Separate procedures with uninfected cells and infected cells. Do clean 
(uninfected) cell culture first, then decontaminate BSC and do infected cell 
culture (or use separate BSCs). 

·Do not continuously maintain cell lines. Perform virus iso.lation in batches 
when a sufficient number of samples are available. 

·Always record passage levels. Do not exceed 15 passages for Vera/SLAM 
cells after starting a new aliquot from LN2 

Laboratory Specimens for Measles Virus Isolation 

For measles virologic surveillance the preferred specimens are either a 
urine sample or a throat/nasal swab (or both) taken at first contact with 
the suspected case 

Take the sample as soon as possible after rash !I 

Laboratory Specimens for Rubella Virus Isolation 

A throat swab taken on the day of rash onset {and no more than 
5 days after rash) 
For CRS cases, throat or nasal swabs are good sources of virus for up 
to 6 months after birth. 
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Processing of specimens 

Nasopharyngeal aspirate, urine or throat swab: 

•Swabs can be collected in VTM (viral transport medium) or 
saline. Immediately immerse swab In 2-3 ml of VTM. 

'Swab needs to be kept cold 

·Ship to lab on wet ice within 48 hours 

•At lab, centrifuge at 2000 x g to pellet cellular material 

•Discard supernatant 

·Resuspend pellet in DMEM, EMEM or VTM 

•Store at -70 C. 

·Ship on dry ice only 

·Freeze thaw 1 time before inoculating Vero/hSLAM cells 

·Frozen specimens remain viable for at least one year. 

Isolated Foc;i of Infection (CPE): Vero/"Siam Infected 
wit" M11asles VIrus 

F.laa_l\;,1 '. ' ,... ~ 

Blind Passages 

·Observe cells daily for CPE 

·Change medium when medium on cells becomes too acidic 

·Passage by trypsinization when cells are confluent, usually 
after 3-5 days 

·Passage at 1:3 split ratio, use medium with 10% FBS at 
passage and replace with medium with 2% FBS on day 2, no 
Geneticin needed 

Specimen Analysis Plan 

PJrine or Nasai/ThroaUOI'lll Fluid Speclmoij 

.-----=-----------, ----1 Vlrua isolation I I Plreat RT-PCR on allnlcal specimen I 

/ Vero/SLAM cells 
(Up to two blind passages) 

! ! 
MeV CPE pos~ive MeV CPE negative 

prepare vi1 ::-----________ 

RNA extraction, RT -PCR, sequence 

Progression of CPE: Measles Virus in Vero/SLAM 

Confirmation of Measles Virus Isolation in Cell Culture 

·Immunofluorescence 
·Use monoclonal antibody for measles N protein 
(Millipore kit) 

•Diagnostic RT-PCR 
·With PCR primers specific for the measles N gene 

·Genotyping RT-PCR and Sequencing 

Always make a viral stock and store at -70 C 
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IFA for Measles in Vero/SLAM 

Negative control 

Rubella Virus IFA Detection Results 

case 

Viral Stocks (in lab protocols) 

1. Inoculate fresh T-25 flask of Vera/SLAM with material 
from previous passage. 

2. Incubate in DMEM with 2% FBS until CPE is advanced, 
change medium if necessary. 

3A For measles: Scrape cells and medium, transfer into 
centrifuge tube and pellet cells at 2000 rpm for 10 
minutes. Decant medium and resuspend cells in 1-2 ml 
DMEM. 

38 for rubella: Either use supernatant alone or slurry of 
cells and supernatant 

4. Aliquot into cryovials (0.5 ml) and store at -70 C 

A 

B 

Rubella virus: cytopathic effect (CPE) from clinical 
samples 

Unlike measles virus, CPE from clinical samples on the first cell 
culture passage is extremely rare. 

In fact, even after 3 passages, CPE cannot usually be detected. 

~~=:~f~·~'~~:~~e5~ethods of virus detection are necessary in the 

Immunofluorescence Assay (IF A) 
lmmunocolorimetric Assay (ICA) 

• RT-PCR 

Rubella Virus IHC 

RYrS9 
Throat 

RVTB21 RI/T"SU RVTS1 cc:n 

Shipping of Specimens and isolates 

•Ship specimens on wet ice or cold pack from clinic to 
laboratory. 

·Store at -70 C in laboratory. 

·Use dry ice or liquid nitrogen for international shipments. 

·Viral isolates can be shipped as infected cell cultures at 
room temperature (5 days). 

·Always check regulations and obtain necessary permits. 

•Inform recipient of the shipment 
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Problems with senstiivlty of Vero/hSLAM c.ells 

·Some labs have reported a loss of sensitivity for isolation 
of measles virus from clinical samples 

•It is not clear if Utis problem Is related to loss of SLAM 
expression or to with some other problem with Ute cell sor 
the samples 

•WHO will prepare a troubleshooting guide for distribution 
labs experiencing problems with virus isolation which will 
include a protocol for verifying cell sensitivity (WHO 
Global Lab Meeting, 10/2009) 

Summary 

•Use Vero/hSLAM cells for isolation of measles and rubella virus. 

•It Is very important to generate a stock of frozen Vero/hSLAM cells and 
to test Utat the frozen cells are viable. Store frozen cells in liquid 
nitrogen. 

·Use Geneticin to passage cells for preparation of stocks. Passage 
cells up to 15 times without Genetic in for virus isolation. 

•Separate procedures with unlnfected cells and infected cells. 

•Make stocks of virus isolates and store them at -70 •c. 
•RT -PCR, immunofluorescence or lmmunocolorimetric assays can 
be used to confirm virus isolation. CDC can provide reagents. 
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Utility of molecular epidemiology 

• Establish genetic baselines as a first step for regional and global 
molecular epidemiology and elimination activities. 

·Monitor transmlsslon of virus during and after outbreaks 

•OTfferentiate between ongoing tran.smlssion of l!ndemJc vl.n.J$ trom new, 
imported virus-

·Aid in the classification of unusual or severe cases 

·Confirm suspected vaccine reactions 

~~nl tp comparo .seguern:es ln addition to determining tho 

3' leader 

\ N P/CN 

Genome of measles virus 

M 
5' trailer 

.-F-,~H~~----L ______ ~/ 

Family Paramxyoviridae, genus 
Morbillivirus 

Genome: single·stranded, 
negative sense RNA, 16 kb 

Messenger RNA: single·stranded, 
positive sense RNA, monocistronic 

Molecular Epidemiology of Measles and Rubella 
Viruses 

Molecular epidemiology: genotyping viruses 

RT-PCR 

Sequencing of DNA products 

Genotype determination 

(comparing unknown with reference 
viruses and generating a phylogenie tree); 

! 
Use genotype to establish genetic 

baselines of viruses and/or track virus. 

Sequence targets for measles molecular 
epidemiology 

N P/CN M F H L 

RT·PCR and sequence targets: 

·N and H genes are the most variable regions on the measles genome. 

·Amplify and sequence the 450 nt coding for the COOH terminal150 
amino acids of the N protein from all specimens (minimal amount of 
sequence needed for reporting genotype). 

·Amplify and sequence the entire coding region of the H gene from 
selected isolates 

·Sequences are compared to sequences of WHO reference strains to 
make a genotype assignment. List of WHO reference strains is found in 
the WHO, WER for 2005. 
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Measles virus genotypes: phylogenetic tree 
04 

05 

03 

DB 
07 

07 

D1 ,. 
02 
010 

F 
C2 

C2 
Cl 
E 

A ., 
81 
83.2 
83.1 
HI 

G1 

Distribution of measles genotypes 

Transmission of Genotype 83, 2005 

.>-- / .J\ :~· / 
' 

WHO Measles Reference Sequences and Accession Numbers 

ChHi ty,. Rllfe,..nnstrilns.(MVIJ HgeM N ~~ ~~-• 

VaoundeCAEI12..83"Y-14' 

llbre.,lieGAB/&4 "R-86" 

TokyoJPJIIIB.UX 

Maryb.n.USM77'JM" 

Bris!OI UNK/1~ (MVP) 

Johanno.bur~SOA/!11111 

lll<iloo'IU5Aia9/1 ' Chic•ga-1' 

N-JeraayU~ 

Ma.uhalllr,U'-'K/309-4 

Karn,oala.UG..V.S0.00-1 AYnl213) 

GaettinganDEI.U71'11ran!Or" 

MV~adridSPAI!MSSPE 

BerkelayUSA/83 

Amsi..U..m NET/49 87 

e.;;;ng.CHN/0411 

Pathways of transmission: 

Genotype 83, 2005 

·2005: Measles outbreak in a refugee community in Kenya, source unknown. 

·Virus imported to Europe (refugees) where it spread to several countries 
(Germany 1/06, Spain). 

•Nov 2005: Virus imported to US (Newark) by refugee from Kenya. Same 
sequence as in Nairobi. 

·Same sequence identified in patients in Texas, Canada and Mexico. 
Proposed connection to importation from Kenya. 

·Nov 2005: Dutch visitor to US spends 1 hour in same waiting area at Newark 
airport as the Kenyan refugee. Visitor returns to the Netherlands and develops 
measles. Same genotype as refugee. 

·Virus imported from Spain to Venezuela by air plane pilot. 

Country Imported Import· l 
related 

Source of Origin 

2008: secondary cases iR"-. range of (0·52) by Imported case 
Ecuador 

Jamaica 

Peru 

Canada 

United 24 
States-

2009: secondary ca 

Argentina 1-

Canada 

Chile 1 
United 27 

States*"' 

0 

1 ' 
54 

102 

es in a ra 

' 
\'0/ 

Italy 

England 

India 

France, India, Israel, Morocco, Pakistan, and 
Switzerland 

Belgium, China, Germany, India, Israel, Italy, Philippines, 
Russia, SWitzerland, United Kingdom, and Vietnam 

ge of (0·15) by imported case 

United Kingdom 

United Kingdom 

Belgium 

China 

United States 

France 

France 

cape Verde, China, France, India, italy, Philippines, South 
Arleil, Un(t.d KlrrgdQm, and Vietnam 

"llliiA.Yi&EW:IS<.d1111. . Source:Countryreports, 
=~ :OZDQe·, 11111 Unll.•dl~taill:" rl~ 14 ease' and in 2009 10 c;na 10tlh ~lo;mWI'I'IWr;.e , 
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Measles Cases with genotypes USA, 2009 

.... 

.... -- t ooL L!Um'IJI' :lit 
.v... ... lw~IJ 

:: 
Identical 04 sequences in NY in weeks 26 (x3) and 27 (x1) 

Measles Cases 
with Genotypes 
USA, 2008 

DS 

Vaccine A 

Virologic Surveillance for Measles, USA: 2002-2008 

Year Number Number of 
of cases ehains 

2002 44 26 

2003 56 29 

2004 37 21 

2005 66 25 

2006 55 31 

2007 43 27 

2006 141 39 

Total 442 198 

Measles Cases with 
genotype 04 USA, 
2008-2009 

Number Number of 
chains with outbreaks 

genotype (%) 

6 (31) 3 

7 (24) 3 

6 (26) 2 

12 (46) 3 

14 (45) 4 

7(26) 4 

15 (39) 9 

69 (35) 26 

----~~ ... au; 
.... ~.1-lftL~ 

IIWa'llli--lJ~ 

n.--...-~ 

lll.-,~o-•..ri.IIIA1 4~ 

IW.zl i- V..O..U-Ii~IJP 

\lllo'll~ l li..B!..'Wr(IJ 

..-.nl-hrk1 ~'-"'!." 

..... -. .. ~
~.~~17 

L----------------------~~-P~· 

Number of 
outbreaks with 
genotype (%) 

1 

2 

2 

2 

2 

3 

9 

21 (75) 

2009 in red 

2008 in blue 
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Transmission patterns 

·Endemic: Multiple transmission pathways lead to multiple 
lineages within endemic genotype(s) 

·Elimination: Few cases and multiple imported genotypes with 
no endemic genotype 

•Reintroduction: Rapid spread of genetically homogenous 
viruses 

Limitations of genotype analysis 

•Molecular studies can confirm independent sources of infection if 
different genotypes or clearly distinct lineages are detected. 

•Molecular studies alone cannot differentiate between continuous 
circulation of virus and multiple introductions from the same source. 

Lessons Learned from Molecular 
Epidemiology of Measles (2) 

·Measles genotypes are stable over several years. 

·Vaccination programs lead to a decrease in complexity 
within genotypes. 

•Vaccination programs frequently interrupt transmission of 
measles lineages, which can lead to a switch in genotypes. 

·Reintroduction of measles is a problem. 

·Imported genotypes can be detected even when endemic 
genotypes are present and circulating. 

Phylogeny of Rubella Virus and Distribution of 

Genotypes 

Tracking Rubella Viruses 

Genotype 28 

Lessons Learned from Molecular 
Epidemiology of Measles (1) 

•All measles vaccines are in genotype A. 

·Antigenic change does not affect vaccine efficacy: vaccines 
are efficacious against all genotypes. 

•Current wild-type viruses are neutralized by serum from 
vaccinees. 

·Vaccine has been effective globally despite different endemic 
genotypes. 

•Weak, if any selective pressure on MV·H. 

•Geographic distribution of genotypes in areas with endemic 
measles. These areas may have one or more endemic 
genotypes. 

•In countries that have achieved elimination of measles, 
multiple genotypes are detected as a result of importation. 

The Molecular Epidemiology of Rubella 
Viruses Worldwide 

Min-hsin Chen, Ph.D 
Emily Abernathy, M. Sc. and Joe Icenogle. Ph.D 

Rubella Lab Team 
CDC, Atlanta 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CENTERS FOR DISEASE CONTROL AND PREVENTION 

SEQUENCE WINDOW OF RUBELLA VIRAL RNA 
FOR MOLECULAR EPIDEMIOLOGY 

Poalllvoolr.lr)d RN,.,_971l2 nikl-
o.o~q l \ijljj ,,. 

~ -· -- ""' 
A ll € T~U E2 1211 E1 IHG 

8731 - 9469 

SEQUENCE REGION 
(739 Nl) 

1: 185-nt fragmentfordlagnostic/real time RT-PCR • 
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BACKGROUND 

Overview of rubella nomenclature 
2004 

:» The WHO convened a meeting in 2004 to establish guidelines 
for genotyping wild-type rubella viruses and a recommended 
nomenclature was published in 2005. 

:» A 739-nt fragment in the E1 coding region was designated as 
the molecular window for rubella genotyping; 

:» The document described 7 recognized genotypes (1 B, 1 C, 1 D, 
1E, 1F, 2A, and 2B) and 3 provisional genotypes (1a, 1g, and 
2c). 

}> The numbers refer to large distantly related grou(:)s ofvi ruses 
designated as Clade 1 and Clade 2, while the letters represent 
gen·otyplc groups within the clades. Lower case designates a 
provisional genotype. a 

Update of standard nomenclature 
for wild-type rubella viruses, 2007 

Weekly Epidemiological Record 
15 JUNE 2007, No. 24, 2007. 82, p. 216 

Morbidity and Mortality Weekly Report 
2007;56:582 (15 JUNE 2007) 

Mega Neighbor Joining 
Tree 

Rubella Reference 
sequences 

739 nts Clade 1 

Clade2 

BACKGROUND 

Overview of rubella nomenclature 
Updated in 2007 

:» After the original nomenclature meeting in 2004, at least1 00 
additional rubella viruses were sequenced. 

}> This new larger dataset led to a more detailed understanding 
of rubella virus diversity. 

:» An updated nomenclature document was published in 2007 
and the nomenclature now includes 9 recognized and 4 
provisional genotypes. 

:» Changes: Upgraded genotypes-- 1g to 1G; 2c to 2C 
New provisional genotypes -- 1 h, 1 i, 1j 

Updated reference strains to be used for genetic analysis of wild-type rubella viruses 
2007 

Approximate number of known 
rubella virus sequences 

5 YR .2"ricd # Viruses• #....9.enc!i'E_es• 
1960-1965 8 1 
1966-1970 32 6 
1971-1975 14 4 
1976-1980 29 6 
1981-1985 12 4 
1986-1990 2-4 5 
199119-95 -46 7 
1996-2000 122 11 
2001 -2005 137 11 
2006-2006 ...... 160 6 

On ly ~ yurs1 

•does not include known vaccine isolates 
•using WHO 2007 nomenclature 
-country of isolation 

# countrfesb 
3 
5 
4 
4 
5 
7 
10 
22 
27 
24 
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Summary of Distribution of Rubella Virus 
Genotypes, 2009 

• Genotype 28 was known to circulate only in Asia (China, India, South Korea) until 
2006 when a large outbreak started in Brazil and 28 subsequently became 
endemic there, 

• Some genotypes are geographically restricted: 1C (the Americas), 1 D (Japan), 1 F 
(China),1j (Philippines and Japan), 1h (Belarus and Russia), 2A (China), 2C 
(Russia). 

• Some genotypes are widely distributed (1 E, 1G). 

• 1i is an inactive genotype- not detected since 1994 in Europe~ 

2A is an inactive genotype - not detected since 1980 in China. 

• Large gaps in molecular surveillance exist, particularly in Africa, the Middle 
East, and Southeast Asia. tim 

Rubella Virus Genotypes in WPRO 

countrv Ve.arts Genotv~e s 
China 197!1-·2.00e• 1a, 1E, 1F 2A 28 
JaDaf'l 1S58--200.4~' 1~t. 1 B, 1C1 , 1D. 1 

1{ en, a R epYbl!c of ,.95-1!198 10 2B 
MolaV.io 2001 1E 
Monootio 2000 ,. 

NewZ~taiiiii'KI 1981 1991 • 10 
Pl\lflooltl.s" 1997 2002 1 ~mi)OM; to USA, 
Vlei Niim" 2006 28- nl!:el'; imparl to ChinS" 
Vlet·Nam• 2007 1E-Ull:el'f! "fl'npoft to·Cr:ina {T.Wwa~~) 

"'Virus was not obtained from every year during this period, 
"Virus collected in importing country and linked by epidemiological data to exporting country. 
t1 Ukely importation. 

Real Life Story; 
ase of Congenital Rubella Syndrome--- New Hampshire, 200 

CRS was diagnosed in an infant with Liberian refugee parents in NH, 2005. • 

Worldwide Distribution of Rubella Viruses 

2005-2009 

* Ukely importations, but links unknown; direct epi-linked exports shown in country of export. 
Some genotypes are geographically restricted (e,g. 1C, 1 h, 2C) 
Some genotypes are widely distributed (e.g. 1E, 1G, 28) 

• Four genotypes were not found in this time period {10, 1F, 1i,2A) 

1. Phylogeny and Distribution of Rubella Virus 

2. Tracking Rubella Viruses 

3. 2Bs 

Real Life Story: 
ase of Congenital Rubella Syndrome-- New Hampshire, 200 

c:::=/. .~ · .. 
•••• D .. 

The.re wa.' a n.JOt!la oultlrule cfuring FeDtUBryZ0~4 In nfuge.e =m.ps:ln.C6t.. a'1v00e. 
The: famll~ Ci!m.&lnto·conttct wlrh JlO~aru;. (!om rt~boe tl:J atfa~tad campti d1trlng i!l br;at hot!:!r s 
·Abidjan. £ lite d 'lvoirl! •n Febiuary tJ~fo.re departing (fl"r th.e· U~E!d · 1 
SIRle5. The moDu~rwae unaw;;ue lh11t 5he 'Wi!!>" r.e· arrt.. 
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Real Life Story: 
ase of Congenital Rubella Syndrome--- New Hampshire, 200 

" 

The moth,..wo,s vaccl~alod will> MMR ~Ne<h•r arrt.aJ In ths US. 

Importations of wild-type rubella viruses 
into the United Sates 2007-2009 

1G:1 (primary source?) 

1 unknown 

Issues with diagnostic rubella RT -PCR 

• Rubella virus RNA is often present in low 
amounts in viral specimens such as throat 
swabs or urine. 

Very sensitive "diagnostic" primers can be used 
to screen samples as they can detect small 
amounts of rubella RNA prior to attempts to 
generate the larger sequencing product. 

I 

Real Ufe Story: 
ase of Congenital Rubella Syndrome--- New Hampshire, 200 

Virus isolated from the infant was genotype 1 G. There had been no previous cases of 
1G in the US. However, 1 G has been isolated from countries in Africa. 
Molecular epi was able to rule out vaccine virus_ 

1. Phylogeny and Distribution of Rubella Virus 

2. Tracking Rubella Viruses 

3. Challenges for molecular surveillance 

28 Virus From South America 

A 2B virus that began circulating in Brazil and Chile in 
2006 and 2007 was found to have nucleotide changes in 
the primer binding sites of the standard diagnostic 
primers that reduced the efficiency of the diagnostic RT
PCR reaction. 

As a result of this information, primers were designed 
which efficiently amplify this lineage of 2B viruses. Work 
is continuing on locating primers that will efficiently 
amplify all genotypes. 

• 
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Challenges for Viral Surveillance for Measles and Rubella 

-Genotype information must be shared globally since viruses 
travel between countries and regions. 

•Need timelv reporting and dissemination of qenotvpe and 
sequence data. 

•Need to expand and improve capacity for virus isolation and 
genotypinq. 

•Introduction of new techniques for specimen collection and 
transport (DBS, OF) 

•Introduction of new cell line, Vero/hSLAM 

•Introduction of RT-PCR and sequencing techniques in 
network laboratories 
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DNA Sequencing 

•Cycle sequencing uses dideoxy-NTP chain terminators with 
fluorescent labels 

•Requires a single primer (lower concentration than RT-PCR) and a 
clean template 

·Always check template by agarose gel electrophoresis, gel should 
show a single band 

•Can use 0.5X Big Dye for short windows (less than 1000 nt), but 
must add buffer 

•Reactions must be cleaned up to remove unincorporated dye 
terminators and primer 

•Reaction products are resolved by capillary electrophoresis using 
special polymers (POP?) 

•Runs of 500-1000 nt from a single reaction are routine 

. ~· 
.. 1 . I I I I I fi' 

I I I I I I I I 5' 
l I I I I I! I I I 5 ' 

C I I I I I I I I I 5' 

, ~;;;~:j : ~: ~: 
1 ! ! II I I I I ! I I .. 

]-=·a : ~~o:" . ! 
=~ ~ 
~·· l - ~ 

5' 

SOtE ~ 
~~ ~ 
~ ~ 

I 

-~ .. 
' . . 
3' 

Chain termination with 
fluorescently labeled nucleotides 

Generation of single-stranded DNA of 
Varying length with labeled nucleotides at 
The end . 

Separation of products on polyacrylamide 
Gels or by capillary electrophoresis. 

Sequencing and sequence analysis 

Basic concept of dideoxy sequencing 

iiiiUuUilllflluiflu 11 purify DNA 

separate strands 

................. ,. ............. mrr prime synthesis 

, ...... ,,''m-rrr-j elongate 

until 

........ ~•ncorporatea 
chain terminating 
fluorescently 
tagged 
dideoxyNTP 

·- . -· 

Differences between PCR and sequencing 
PCR: 
Two primers 
Amplification 
Small amount of template 

Sequencing: 
One primer 
No amplification 
Larger amount of template 

Similarities 
Both use repeated cycles of denaturing, 
annealing of primer and extension • 

•;;,., t 'f t f Fig. 4.2 from Sudbery 2nd ed. 
;:.,:.;:;.;:..,. Schematic view of automatic ,,.,.,.....,. 
-"""" sequencing 

---e 
-~~------fluorescent dyes located at end of 
==-":.-=:;, __ each synthesised DNA fragment 
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Chromatogram 
·Each peak corresponds to a band passing through the laser/detector 
system. 
·Each fluorescent nucleotide emits light with a different wavelength, 
which is recognized by the detector and translated into a nucleotide 
sequence. 
·The raw data produce a nucleotide sequence, not a genotype. 

Quality control 
·The chromatogram should have evenly spaced, sharp, well defined 
peaks. 
·Should be able to be read manually 

_!Ill J ll 'tl tP 5;1i Pll Til n 
OCEl~~~~"'I"~IDillll .llTTIC .ICil~"'III C .U .LUIIT:G O:!: CIOlD.~O JIIJ '!Dr lll 

Sequencing PCR Product 

600 base pair PCR product 

MV-60 

MV-61 

MV-63 

Data Management 

Data from the sequencer is in the format of 
chromatograms (*.abi) files. ALWAYS make a copy of 
the chromatogram files before you begin your 
sequence analysis. Store the original chromatogram 
and other data from the run in a separate folder and 
Do NOT edit these files. 

It is best to backup the sequence data up on a 
separate computer or an auxiliary hard drive or CD. 

Perform ALL of the subsequent sequence analysis on 
the copy of the chromatogram 

Sequence Data Validation 

·Make sure that entire target region has been sequenced 

•Check chromatograms carefully. no N"s or ambiguous calls in the 
sequence window 

·Align sequence to known reference sequence to check for gaps or 
misalignments 

•Check protein reading frame if possible. Check any unusual stop 
codons 

Using BigOya 
Tenninator 

vU/31 
Sequencing 

Buffer 

Th,• BlgDye•TermiJUior ,.1 IJl I Seqllo!n<:.IDS Buffer (SX)" is 
wpplttdalaSXc:oiiOeonouion lfyouuseitfors.equ.:ncinl,!reactions. 
beru~elhefiMireactionl·e>lumei:.atnconccnlrolionofiX.For 
e."l;~lnple, for~ h.:! If reaction iD 20 jiL fmal \"Oiwnc. you lvotlld us.:o 
-'Ill of ready r~action pNmlll :J.Ild 2 ).IL ofBrgD~·e sequencins buffer 
3$~hov.,bclow. 

A..-jyRKctioii.PrtmiJI I 2,5)( ~ Ill 

BigO,O•S....,onc""; 211L 
Ek.llfer 

TI!'IJIPa!t 

3..2p:nol 

"" '"Templllle 
Clull"llily'"cn 

P"'iit2-&. 

lo20JIL 

Considerations for a successful sequencing reaction 

•Template quality and quantity: check the purified PCR product on a gel 
before sequencing. 

·Primers: Primer dilutions are relatively stable, but repeated freeze-thaws may 
affect primer quality. 

•The chromatogram should have evenly spaced, sharp, well defined 
peaks. 

·Sometimes the bases do not get called properly. Check the chromatogram. 

·If you look at the chromatogram and you cannot call the bases, then 
the sequence is not good enough for analysis. 
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Chromatogram to Genotype 

Free programs available (download from the internet) for sequence analysis. 
Demo will use SioEdit and Mega. 

Functions of BioEdit: 
•Import sequences 
·Reverse complement ( MV sequencing primer 63-3 produces complementary 
strand) 
·Crop {the genotyping window is 456 nt long, the sequence produced by the 
Sequencing machine will be longer.) 
•Align (align your new sequence with a list of WHO reference sequences. 
·Save a file that contains your edited sequence lined up with the reference 
sequences. 

Functions of Mega: 
·Import the file generated with BioEdit 
•Do phylogenetic analysis, which generates a tree 
·Save tree. 

Genotype analysis: In the tree, the sequence will group with a known 
reference strain with a known genotype. 

Options for Laboratories Submitting PCR Products 
for Sequencing 

Once a PCR product is obtained, there are a few options for genotyping 
for laboratories currently without sequencing capability. 

1. PCR products {either purified or unpurified) can be shipped without 
drying. If you ship the unpurified product, which is still in the 0.2 ml 
PCR tube, insert the small PCR tube into a 1.5 ml conical tube, seal with 
parafilm and ship on a cool pack. Stable at room temperature for a month. 

2. PCR products can be shipped after being cleaned up using a commercially 
available PCR clean-up kit There are several kits available from Invitrogen, 
Qiagen, Promega and other companies. Following purification, an 
aliquot of the purified DNA must be run on an agarose gel {template gel) 
to verify that sufficient DNA was recovered for sequencing. 
The purified PCR products should be dried in a 1.5 ml tube: Open the tube, 
place in a vacuum chamber until liquid has evaporated. 
When samples are dry, close tubes and seal with parafilm. 
Ship at room temperature. 

Cropping the sequence: 
The genotyping window is smaller than the PCR fragment 

llOS TGG AGC TAT GCC ATG GGA GTA GGA GTG GM CTT GAA AAC TCC ATG GGA 

GGT TIG AAC 'I"'T GGC CGA TC'T TAC TTT GAT CCA GCA TAT 'ITT AGA TTA 

:.6J~ GGC 'rCA GAC ACG GAC ACC CCT A?A G'!'G 7AC AA7: GAC AG;z.. AA'!" C7T C"?A. 

1682 GAC TAG GTG CGA GAG GCC GAG GGC CA.G 

MV-63.3 

VJ.Q~~~l"E! ! L_ ___ lJH8Uf.~a.IIQ L_ _ ____ ,.,,.,. 
,-----'~J~l"f B 

l!Xftl.t""'Mi!.C:t 

WIJI.ml.IMO 

-llllll't.W.OiJ'II !r~till 

QL.IKQ.OINUI'Q 

~rtwfili'I'~EIIJ 1 

JQmucl•'~ 

JO**P(.lfiii;J(!)"Cl 

L_--------c=;;_:~~: 

PCR Products are Stable for at least 1 month 

DayO 1 Month 

·PCR reactions were incubated at, RT, 4C and 37 C for up to 
one month with no degradation of PCR product 

·PCR reactions can be shipped to sequencing lab at 4C or 
RT 

·Place thin-walled tube in sturdy container (e.g. 1.5 ml 
Eppendorl) 
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Sequence Data Reporting 

·Reporting to WHO is required for accreditation. 

·Report genotype to the WHO database with cc to Regional 
Laboratory Coordinator within one month of completion of sequence 

·Reporting to GenBank Is highly recommended. 

·The Health Protection Agency in London has established a limited 
access, sequence database, MeaNS. It is recommended that all labs 
l-n LBbN~ 5ubmit se~uence data to MeaNS. 

·MeaNS can submit sequence to GenBank and genotype to 
WHO. 

·Regional labs should get permission from national labs before 
submitting genotype and sequence information 

•National labs performing sequencing should inform RRL and 
LC when submitting sequence information to the database 

•Access is limited to LabNet-labs and all users must ag"'e to 
rules for use of sequence information 

WHO Sequence Data Repository: Example 
Country ISO Country Yea! t1 f Moo" 

Code ·~ 
...... UM """ 
USA """ 

...,. 

Advantages of GenBank 

·Its freel 

·Universally accessible via internet 

·Data are backed up and stored at NCBI 

·Sequences are validated 

'M-IO Name 

'"'• - """"-.. 
!!!o>::!! 
W J/1/Iiiimr«. .05 

·Accession numbers are returned to submitter within 48 hours 

•Submission does not constitute publication 

MDasl!r• 
llei'lotype ,..,_ 

011 

"' 

·Genbank entry can be modified at any time to update references, submitter 
information, etc. 

·Can submit multiple sequences on a single submission (phylogenetic set) 
and receive individual accession numbers 

·NCB I website has free sequence submission and analysis tools (e.g. 
BLAST) 

J 
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Sequence data reporting: GenBank 

M"luju. 
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Use GenBank {and linked databases) as primary repository of 
sequence data with required annotation. 

Direct submission to GenBank or via CDC 
·Bankit (www.ncbi.nlm.nih.govl 
·Sequin (www.ncbLnlm.nih.oov\ 

Annotation (always include}: 
·WHO strain name (MVi or MVs) 

·Genotype assignment 
·Minimal required sequence information 
·Identification for gene and organism (MV or RV) 
·Submitter information 

Submit for immediate release 

GenBank will assign an accession number to each sequence. 
·Report this number to WHO, use it in publications. 

Blast Results (1) 

Lei:>a.~:.onorigin7l 

gbiPOJ90238 , ll Wl!OrMV1/P_,..aylv..,ia . USA/14. 03 LIO.IIIlt.bl455 CiCII::IOtyp • • . 

emhi.AH178 8 38 . 1I 1fBOrK'Je/Jeruaa1ei!I.. XSR/ll 1 04 LeD.gt!:lr4Sl CO:OAotype:D4 

Cllll:II.AH17 18 J7 . ll1fBO•JfVe/Jen~aal.ei!I. . ISR/J0.04/11D4] Lellll'tb•4156 aeD. o - • 

-.b.I M'1LU.L..t l ~·-•l .:r ...... ...J--.&.P/P . rtlilll' 411 LU11U 14 :U r;;..ca , • • 

o::c:.fo jAknst J:l . '1 1 IIR:II'III a i ... ~-Tl.'fU• -!~ -.tn .a4l:ri,] '-.,. a t:lr:• t l• I0••~ - -

1JbiDOB5ll92 , 1l WBO:KV•/Adilie_~&ba.BTJI/23.03 LeD.gtb:S52 Qel:l<lt.ype•D41 
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Blast Results (2) 
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111111111111111111111111111111111111111111111111111111111111 
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Problems with Sequence Data Reporting 

·Reports and data are often delayed or not available (pending 
publication) 

·Required sequence information is missing 

·Poor annotation by submitter 

•Lack of appropriate epidemiologic/virologic information 

·Failure to use standard WHO name 
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Collection 
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'Adequate 
volume 
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Collection 
devices 

lgM assays 
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RT-PCR Detection of Measles nucleic acid in lgM Positive Oral 

Fluids (OF) and Dried Blood (DB) samples 

0-7 

60/71 
(85%) 

14/15 
(93%) 

Days after rash onset 

8- 14 15- 19 

9/16 (56%) 4/7 (57%) 

NA NA 

Schematic of wild type rubella virus infection* 

DBSo-Driod Blood Spot 

lncuboiiOn OF • Oral nuld sample 

!4-l?days ••o.yo • n .. tdoyolruh Virus doloctlon a RT.PCR 

Summary data comparing serum with 
either dried blood or oral fluid 2003-04 

Countries- Cote d'lvoire (CIV), Uganda, Turkey- Combined 

MeasleslgM Rubella lgM 

Dried Blood Oral Fluid Dried Blood Oral Fluid 
vs serum vs serum vs serum vs serum 

No. of paired 841 835 65 55 
samples 

Concordance 88.1-98.6% 88.1-95.9% 84.6% NA 

Sens. 99.4-100% 96.1-99.2% 97.2% 95.5% 

Spec. 91.4-100% 83.5-100% 100% (97.1%) 

PPV 95.1-100% 94.8-100% 100% NA 

NPV 96.7-100% 84.6-95.3% 952% NA 

WHO V~ccmc PlrVrntJI;'e 0 HJ~r llb til'"'"~ 
'~' 1 WorldHetllth 

\..~~)Ot!).Jtllliltmn 

Schematic of wild type measles virus Infection* 

lncli>ollon 
7-ISdays 

n~o • ftntdayofruh 

DSS.Drisd Blood Spot 

OF • Ond fluid sample 

Vlru• detection • RT -PCR 

• WER: 2S, 2008, 83, 22~232 -.cl MMWR: 2003; 57:857-8tl0 

Increased sensitivity for confirming rubella virus 
Infection: Combining JgM and RT-PCR 
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DBS in "good" condition 

; l , 

... ····· "' . 
.~_ ' 
I . 

,_ I 21" ~ 
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Filter card holder 
Dry samples for at least 1 hr 

lthout desiCcant) 

Spotting of samples 

Filter paper- Whatman S & S 90: 

Use the WHO DBS template 

30ul added to centre of circle on 
filter card 

Dry on filter card holder, minimurr 
of 1 hour 

Eluting of samples 

Based on WHO blood spot protocol 

Use 3 x 6 mm spots 

ooa_,,J .. _ .. ,I...... MrF 
Date colltoctlon- .. .J ....... J ..... . 

I Llhotalory No. I 

0 000 
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Summary 
Dried Serum as a mechanism for 

shipping samples for validation purposes 

~ Promising data available in limited studies 

" Two different procedures show close 
correlation with liquid serum IgM 

.. Standardised protocol agreed on 

... Field evaluation underway in EURO and 
EMRO 

WHO V.accint Prr~fnl~blr Di1usr Lab rlrtvrork ( ~ \. World Ht'allh 
\..__.! Org;milation 
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WPR Measles Laboratory 
data management and 

reporting 
Hands.on Training On The Laboratory 

Diagnosis Of Measles And Rubella 
Public Health Laboratory Centre 

Hong Kong, China 
27-31 October 2009 

Youngmee Jee 
Expanded Programme on Immunization 

Western Pacific Regional Office 
World Health Organization 

Targets Consistent with Measles Elimination 
In the Presence of Adequate Surveillance 

1. Incidence: 
<1 confirmed measles case/million 

2. Vaccination coverage: 
~ 95% coverage with both MCV1 and 2nd opportunity 

in ALL districts 
3. Outbreak size: 

~ 80% of ALL outbreaks should have < 10 cases 
4. Absence of endemic measles virus strain: 

No cases due to an endemic strain for ~ 12 months 

Measles Surveillance Core Variables 

b. Adequate specimen: SPECCOND and DSCOLL-DONSET<28 
c. Lab result within 7 days: DLABREPT- DLABREC 

3. Measles Incidence and absence of endemic virus 
a. MlgM; CLASS; CONFMETHOD; DLASTVAC, 
b. VRESULT;GENOTYPE 

• Measles surveillance in WPR 

• Measles lab data reporting form and 
examples 

• Measles genotype and sequence reporting 

• Data received from countries 

• Confirmatory testing and genotype 
information 

Measles Surveillance Core Variables 

- ·- - 8!,;:~~----....;·..;.,; 

Purpose of collecting core variable data: 
1- Describe case and/or outbreak: Person (age, sex, vax, death), Place, Time 
2. MonHor surveillance performance 

·- Investigated within 2 days: DCASEINV-DNOTI 
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New Reporting Format 
for WPR Measles Laboratories 
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Cambodia Fiji 

Macao 

Mongolia 
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·~· """"'" 13/0912009 

'"""'" 1510812009 
19/0812009 
111091.!009 

"'"'""' 
ihiOmOO~ 

-""" • ...-+ (~--· /.-~·-/ 

0, ~ ~ .... -. 

.~'-'"'~~,.IMfO"" 

"',...,~ :r.J, ,;.,.... 
~~!" ... ~-JM;.,...pto 

Vietnam, North Vietnam, South 

Australia Hong Kong 

Korea New Zealand 
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Reporting of Genotype and sequence data 
for Measles and rubella 
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Hong Kong China 

ISO Country Codes 
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Genotypes of Measles viruses in 
WPRO 1995-2009 

Genotypic Distribution of Rubella viruses in WPR 
during 2007-9 

Plans for 2009-2010 
• Review and accreditation of all RRLs and NMLs by early 

2010 
• Full implementation of New case-based reporting: timely 

reporting of previous month data by lOth every month 
• Use of Dried blood spot- planned in Fiji(2010) 
• Strengthening of strain surveillance for measles and rubella: 

collection of measles genotypic information from all 
countries in the region: Mongolia, Philippines etc. 

• Data management workshop ? 
• Regional laboratory meeting: Feb 22-26, 2010 

Genotypic Distribution of Measles viruses in WPR 
during 2006-9 

Progress : WPR Mealses Labnet 

• All national labs except for PNG, PIC and Macao are 
reviewed and accredited: Depending on the result of 
2009 results, Fiji and Macao labs will be accredited. 

• Introduction of the new case based lab 
reporting:l4/19 labs 

• Regular communications established with all countries 
except for PNG 

• Confirmatory testing mechanism established in most 
NMLs to HK or Australia 
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ANNEX4 

World Health Organization 

HANDS-ON TRAINING ON THE LABORATORY 

DIAGNOSIS OF MEASLES AND RUBELLA 

Instructions and Protocols for Practical 

27-31 October 2009 

Public Health Laboratory Centre 

Centre for Health Protection 

Hong Kong SAR, China 
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Day 1, Tuesday, 27 October 

Objectives: 

1. To perform measles IgM ELISA 

WHO Measles and Rubella Workshop 
27-31 October 2009 

2. To determine limit of detection of a serially diluted positive serum sample 
3. To prepare dried blood spots (DBS) for rubella IgM ELISA on Day 2, Wednesday 
4. To demonstrate cell passage, freezing and preparation of cells for sample inoculation 

Time and location: 

10:30-14:30 Practical!: Measles IgM ELISA 
(Location: Room 905, Room 906 & Room 907) 

14:30-15:30 Practical2: Dried blood spot (DBS) preparation for Rubella lgM ELISA 
(Location: Room 905, Room 906 & Room 907) 

16:00-17:30 Demonstration 1: Cell passage, freezing and preparation for sample 
inoculation 

(Location: Room 906 & Room 907) 
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Practical!: Measles lgM ELISA 

References: 

~ Enzygnost Measles IgM EIA kit insert, Siemens 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 

Materials/Reagents/Equipment provided: 

Enzygnost Measles lgM ELISA kit, Siemens 

Vials containing serum samples to be te~ted 

Vial of in-house positive control 

Kahn tubes 

Plastic bottles (for diluted reagents and buffers) 

Micropipettes 

Pipette tips 

Pipette aid 

96-well plate (round-bottomed) 

Disposable pipettes 

Measuring cylinder 

Distilled water 

Plate sealer 

Vortex mixer 

3 7°C incubator 

ELISA plate reader 

ELISA plate washer 

Basematrix (defibrinated and delipidated human plasma) 

Timer 

Tissue paper 

Worksheet for measles IgM ELISA (Appendix 1) 

Procedures 

(1) Pre-warm kit reagents to room temperature without removing the test plate from the 

container. (This will be performed by staff in PHLC) 

(2) Each group will be provided with the following specimens: 13 clinical specimens 

("MM1"- "MM13"), and one in-house positive control ("IHC"). 

(3) Reconstitute 1 vial of RF absorbent by adding 5ml of sterile distilled water. 

(4) Make 2-fold serial dilution of specimen "MM13" using Basematrix as diluent (e.g. 50J.tl 

sample + 50J.tl diluent). [Note: Basematrix was previously tested negative with measles 

lgM.]. Label · the serially diluted samples as MM14 (1:2), MM15 (1:4), ... , MM20 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

(1: 128). This is for determination oflimit of detection of sample MM13 and choosing 
the appropriate dilution for in-house positive control. 

(5) Label one Kahn tube for each specimen appeared on the worksheet (Appendix 1), i.e. a 
total of23 tubes (PIN, PIP, MM1, MM2, ... , MM20 and IHC). 

(6) Add 400JLl and 800f!l of sample buffer to "PIN" and "PIP" tubes respectively. 
(7) Add 20JLl and 40Jll of corresponding undiluted references to "PIN" and "PIP" tubes. 
(8) Vortex gently to mix the content in the vials. 
(9) Add 200JLl of sample buffer to all other sample tubes. 
(1 0) Add 1 OJLl of corresponding sample and in-house positive control to each tube. 
(11) Vortex gently to mix the content in the sample tubes. 
(12) Add 210JL1 ofRF absorbent to each sample tube (except the "PIP" and "PIN" tubes). 
(13) Vortex gently to mix and then incubate at room temperature for 15 minutes. 
(14) Vortex gently again all the tubes. Remove 3 strips from the container and leave the 

remaining strips in the bag with the desiccant. Pipette 150JLl of the diluted references 
and diluted samples into the test plate according to the order appeared on worksheet. 
[Note: there is a pair of wells to add for each reference/sample and the whole pipetting 
step must be performed within 15 minutes.] 

(15) Cover the plate with a plastic plate sealer. Incubate at 37°C for 60 minutes. 
( 16) During incubation, prepare working Wash Solution by adding · 25ml of Washing 

Solution POD from the Supplementary Reagents kit to 475ml of distilled water. 
(17) Prepare working solution of anti-human IgM conjugate by adding 150JLl of conjugate to 

a vial containing 7.5ml conjugate buffer and shake gently to mix. 
(18) Retrieve the plate from incubator and remove the plate sealer. Wash the plate 4 times 

with diluted washing solution using a plate washer. 
(19) Tap the plate upside down on tissue paper to remove excess washing solution. 
(20) Pipette 100JLl ofthe working solution of anti-human IgM conjugate into each well. 
(21) Cover the plate with a plastic plate sealer. Incubate at 37°C for 60 minutes. 
(22) During incubation, prepare working chromogen solution by diluting 600f!l of 

Chromogen TMB with 6ml of Buffer Substrate TMB. Keep away from light. 
(23) Repeat (18)- (19). 

(24) Pipette 1 OOJLl of working chromogen solution into each well. Start a 30-minute timer 
while adding the first well. 

(25) Incubate the plate inside a dark box at room temperature for 30 minutes. -
(26) Add 1 OOJLl of stopping solution to each well. 
(27) Read the plate at 450nm/650nm with a plate reader within 30 minutes after the stopping 

solution is being added. 
(28) Complete the worksheet and analyze the results after determining the assay is valid. 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

Practical2: Dried blood spot (DBS) preparation for Rubella lgM ELISA 

Reference: 

~ Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 

Materials/Reagents/Equipment provided: 

DBS Extraction buffer 

Vials containing discs of dried blood spots 

Micropipette 

Pipette tips 

Vortex mixer 

4°C fridge 

Timer 

Procedures 

Elution of blood spots 

(1) 10 screw cap vials (R1, R2, ... , R10), each containing 3 x 6mm discs of dried blood 

spots (DBS) will be provided. 

(2) Add 3301J.l extraction buffer to each vial. (This is equivalent to a 1:23 dilution assuming 

each 6mm disc has approximately 51J.l serum, i.e. 15ttl equivalent serum in 330ttl of 

diluent). 

(3) Vortex for 30 seconds, incubate at room temperature for 15 minutes and vortex again 

before incubating at 4°C overnight. 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

Demonstration 1: Cell passage, freezing and preparation of cells for sample inoculation 

Reference: 

~ Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 
2007. World Health Organization. 

~ Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 
Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC. 

Procedures 

Preparation of Vero/SLAM cells (25cm2 flask) 
(1) Wash cell sheet once with 5ml pre-warmed trypsin-EDT A or warm PBS. 
(2) 

(3) 

(4) 

(5) 

(6) 

Discard into hypochlorite solution after about 30 seconds to 1 minute. 
Add 5ml pre-warmed trypsin-EDT A. 

Incubate at room temperature for 4-5 minutes. 
Discard most ofthe trypsin-EDT A, leaving just enough fluid to keep the cell sheet wet. 
Incubate at 3 7°C and wait until complete cell detachment. Observe the flask every few 
minutes to avoid over-trypsinization. 

(7) Hit the flask with palm of hand to dislodge the cells. 
(8) Add 5ml MEM-PS with 10% FBS and pipette up and down to break cell clumps. 
(9) Seed the cells in MEM-PS with 10% FBS. Split ratio up to 1:5 is acceptable for passage 

weekly. Split ratio of 1 :2 or 1 :3 is acceptable for sample inoculation after 24 hours. 
(10) Incubate at 37°C and maintain cells prior to sample inoculation by changing medium at 

2-3 days interval. MEM-PS with 2% FBS can be used to maintain the cells to prevent 
overgrowth. 

Freezing Vero/SLAM cells for stock preparation (25cm2 flask) 
Note: When preparing stock for Vera/SLAM cells, Geneticin is required to maintain 
expression of SLAM. 

(1) Label sufficient number of cryovials with cell identity, passage number and date. 
(2) Detach cells from flasks by trypsinization (as shown above). 
(3) Resuspend the detached cells in 5ml MEM-PSG with 10% FBS. 
(4) Centrifuge at 1500 x rpm for 10 minutes at 4°C. 
(5) Discard supernatant and resuspend the cell pellet in 1ml MEM-PSG with 30% FBS. 
(6) Add 1ml MEM-PSG with 15% DMSO. Pipette up and down briefly to mix. 
(7) Dispense 1ml of cell suspension into each labeled cryovial. 
(8) Freeze cryovials slowly in the freezing container at -70°C for at least 4 hours. Ideally 

the temperature should drop at 1 °C/minute. 
(9) Transfer the frozen cryovials from the freezing container to liquid nitrogen tank for long 

term storage. 
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Day 2, Wednesday, 28 October 

Objectives: 

1. To inoculate samples for measles virus isolation 

2. To observe pre-inoculated tubes 

3. To harvest tubes with 3-4+ cytopathic effect (CPE) 

4. To perform rubella IgM ELISA 

5. To perform immunofluorescence assay (IF A) for measles 

Time and location: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

08:30-10:00 Practical3: Sample inoculation and observation of pre-inoculated tubes 

(Location: Room 905, Room 906 & Room 907) 

Practical4: Harvest of tubes with 3-4+ CPE 

(Location: Room 905, Room 906 & Room 907) 

10:30-15:30 PracticalS: Rubella IgM ELISA 

(Location: Room 905, Room 906 & Room 907) 

Practical 6: Immunofluorescence assay (IF A) for measles 

(Location: Room 905, Room 906 & Room 907) 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

Practical3: Sample inoculation and observation of pre-inoculated tubes 

Reference: 
)> Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 
)> Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC. 

Materials/Reagents/Equipment provided: 
Vials of clinical specimens to be inoculated 
Vial of in-house positive control (measles) 
Vero/SLAM tubes 

Pre-inoculated culture tubes (Vero/SLAM for measles, Vero/SLAM and Vero for rubella) 
Micropipette 

Aerosol-free pipette tips 
Rotatory culture drum 
3 7°C incubator 

Biological safety cabinet 
Light microscope 

Procedures 

Sample inoculation {measles) 
(1) Each group will be provided with two clinical specimens ("MCl", ''MC2") and one 

in-house positive control "IHC-M". 
(2) Cells for inoculation should be ~85-90% confluent and at least one day after seeding. 
(3) Label six Vero/SLAM tubes: one for in-house positive control, one for negative control 

and four for clinical specimens (each sample in duplicate). Fill in the worksheet 
accordingly (Appendix 2). 

(4) For each tube, decant growth medium and replace with medium containing 2% FBS. 
(5) Inoculate 150J.ll of control or sample. 
(6) Incubate at 37°C. Observe cells daily under light microscope for CPE. [Note: Refer to 

the references listed above for the downstream steps after incubation at 37°C.] 

Observation of pre-inoculated tubes 
Due to limited time, participants will be given pre-inoculated culture tubes for observation of 
CPE (Vero/SLAM for measles, Vero/SLAM and Vero for rubella). 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

Practical4: Harvest of tubes with 3-4+ cytopathic effect (CPE) 

Reference: 

);> Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 

);> Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC. 

Materials/Reagents/Equipment provided: 

Pre-inoculated tubes 

2ml screw cap vials (self-standing) 

Phosphate buffered saline (PBS) 

Glass/plastic pipette 

Coplin jar 

Micropipettes 

Pipette tips 

Microcentrifuge 

Acetone 

_Microscopic slides 

Heat block 

Procedures 

Preparation of cell smear for immunofluorescence assay 

(1) Harvest cells separately from two 3-4+ CPE-positive and one CPE-negative tubes for 

both measles and rubella. Please refer to worksheet (Appendix 2). 

(2) Decant supernatant of each tube into a 2ml screw cap vial. Label culture fluid from 

CPE-positive tube with prefix MP (measles) or RP (rubella) and that from CPE-negative 

tube as MN (measles) or RN (rubella). 

(3) Label the slides accordingly. 

( 4) Rinse the cells inside the tubes twice with PBS. 

(5) Dislodge cells by scraping the inner tube surface with a glass/plastic pipette. 

(6) For each tube, prepare two spots of cells (~l5J.d each) on a microscopic slide.' 

(7) Dry the slide on a heat block. 

(8) Allow slide to cool to room temperature. Dip the slide into an acetone Coplin jar to fix 

the cells for 5 minutes. 

(9) Air dry the slides. 
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Preparation of cell lysate for RNA extraction 

WHO Measles and Rubella Workshop 
27-31 October 2009 

Note: This will be performed by staff in PHLC and participants will be provided with culture 
fluids of measles and rubella culture on Day 3 and Day 4 for RNA extraction. 
(1) Culture tubes with 3-4+ CPE are frozen at-70°C. 
(2) Thaw the frozen culture tubes (provided) at 37°C water bath. 
(3) Label two sets of2ml screw cap vials (e.g. MPl , MP2, MN or RPl, RP2, RN). 
(4) Pipette the cell lysate up and down several times and transfer to the first set ofvials. 
( 5) Centrifuge at 1 000 x g for 1 0 minutes. 
(6) Aliquot 500J.!l of supernatant into the second set of vials. Store at -20°C overnight. 

These aliquots will be used for RNA extraction the next day. 
(7) The cell pellet can be resuspended by agitation and stored at -70°C as virus stock. 
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PracticalS: Rubella IgM ELISA 

References: 

>- Enzygnost Rubella IgM EIA kit insert, Siemens 

WHO Measles and Rubella Workshop 
27-31 October 2009 

>- Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 

Materials/Reagents/Equipment provided: 

Enzygnost Rubella IgM ELISA kit, Siemens 

Vial of in-house positive control 

Vials containing serum samples to be tested 

Plastic bottles (for diluted reagents and buffers) 

Kahn tubes 

Micropipettes 

Pipette tips 

Pipette aid 

Disposable pipettes 

Measuring cylinder 

Plate sealer 

Distilled water 

Vortex mixer 

Plastic box (opaque) 

3 7°C incubator 

ELISA plate reader 

. ELISA plate washer 

Tissue paper 

Timer 

Worksheet for rubella IgM ELISA (Appendix 3) 

Procedures 

Absorption of eluate from DBS 

(1) Retrieve the screw cap vials containing the dried blood spots from 4°C. 

(2) Vortex for 30 seconds. 

(3) Centrifuge at -3800 x rpm at room temperature for 15 minutes (this spins down any 

particulates including the discs to facilitate good access to the eluate). 

lgMELISA 

(1) Pre-warm kit reagents to room temperature without removing the test plate from the 

container. (This will be performed by staff in PHLC) 
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WHO Measles and Rubella Workshop 
27-31 October 2009 

(2) Reconstitute 1 vial ofRF absorbent by adding 5ml of sterile distilled water. 
(3) Label one Kahn tube for each specimen appeared on worksheet (Appendix 3), i.e. a total 

of23 tubes (PIN, PIP, Rl, R2, ... , R20 and IHC). 
(4) Add l70J.Ll ofDBS eluate to tubes Rl- RIO. 
(5) Add 200 J.Ll of sample buffer to tubes Rll - R20 and IHC. 
(6) Add lOJ.Ll of corresponding sample and in-house positive control to tubes labeled with 

Rll - R20 and IHC. Vortex gently to mix the content. 
(7) Add 170J.Ll ofRF absorbent to tubes R1- RIO. Add 210111 ofRF absorbent to tubes Rll 

- R20 and IHC. Vortex gently to mix the content. 
(8) Incubate at room temperature for 15 minutes. 
(9) Add 400j.tl and 800j.tl of sample buffer to "PIN" and "PIP" vials respectively. 
(10) Add 20j.tl and 40Jll of corresponding undiluted references to "PIN" and "PIP" tubes. 

Vortex gently to mix the content. 
(11) Vortex all the tubes again. Remove 3 strips from the container and leave the remaining 

strips in the bag with the desiccant. Pipette 150j.tl of the diluted references/samples into 
test plate according to order appeared on worksheet (Appendix 3). [Note: there is a pair 
of wells (rubella antigen and control antigen) to add for each reference/sample and the 
whole pi petting step must be performed within 15 minutes.] 

(12) Cover the plate with a plastic plate sealer. Incubate at 37°C for 60 minutes. 
(13) During incubation, prepare working Wash Solution by adding 25ml of Washing 

Solution POD from the Supplementary Reagents kit to 475ml of distilled water. 
(14) Prepare working solution of anti-human IgM conjugate by adding 150j.tl of conjugate to 

a vial containing 7 .5ml conjugate buffer and shake gently to mix. 
(15) Retrieve the plate from incubator and remove the plate sealer. Wash the plate 4 times 

with diluted washing solution using a plate washing machine (with 1-2 minutes soak 
time). 

(16) Tap the plate upside down on tissue paper to remove excess washing solution. 
(17) Pipette 1 OOj.tl of the working solution of anti-human IgM conjugate into each well. 
(18) Cover the plate with a plastic plate sealer. Incubate at 37°C for 60 minutes. 
(19) During incubation, prepare working chromogen solution by diluting 600J.Ll of 

Chromogen TMB with 6ml of Buffer Substrate TMB. 
(20) Repeat (15)- (16). 

(21) Pipette lOOj.tl of working chromogen solution into each well. Start a 30-minute timer 
while adding the first well. 

(22) Incubate the plate inside an opaque plastic box (protected from light) at room 
temperature for 30 minutes. 

(23) Add lOOj.tl of stopping solution to each well. 
(24) Read the plate at 450nm/650nm with a plate reader. 
(25) Complete the worksheet and analyze the results after determining the assay is valid. 
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Practical6: Immunofluorescence assay (IFA) for measles 

Reference: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ Manual for the laboratory diagnosis of measles and rubella virus infection. 2nd edition. 

2007. World Health Organization. 

Materials/Reagents/Equipment provided: 

Slides with previously fixed cell smear 

Phosphate buffered saline (PBS) 

PBS (0.1% Tween 20) 

Filter paper 

3 7°C incubator 

Mouse anti-measles monoclonal antibody (Chemicon) 

FITC-conjugated anti-mouse IgG 

Dark moist chamber (slide box) 

Mountant 

Coverslip 

Heat block 

Fluorescence microscope 

Procedures 

(1) Add 15J1l of anti-measles monoclonal antibody to one of the two spots of each slide. 

Add 15J1l of PBS to the other spot. This spot, without monoclonal antibody, acts as _ 

negative control for the IF test. 

(2) Incubate slide at 37°C for 30 minutes in a humid chamber. 

(3) Rinse the slide gently with a squirt bottle ofPBS/Tween 20 for 10-15 seconds. 

( 4) Dry the slide carefully with filter paper. 

( 5) Add 15 fll of conjugate to all spots. 

(6) Repeat steps (2)- (4). 

(7) Mount under a coverslip using aqueous mountant. 

(8) Examine each spot for green fluorescent signal using a fluorescence microscope. 
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Day 3, Thursday, 29 October 

Objectives: 

WHO Measles and RubeiJa Workshop 
27-31 October 2009 

1. To perform RNA extraction with simulated samples (measles) 
2. To perform measles genotyping RT-PCR 
3. To determine the limit of detection of measles synthetic RNA control 
4. To perform gel electrophoresis for measles genotyping RT-PCR 

Time and location: 

09:15-12:30 Practical7: RNA extraction (measles) 
(Location: Room 906 & Room 907) 

Practical8: RT-PCR for measles genotyping 
(Location: Room 809, Room 811 & Room 817) 

16:00-17:30 Practical9: Gel electrophoresis (measles) 
(Location: Room 81 7) 
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Practical 7: RNA extraction (measles) 

References: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ QIAamp® Viral RNA Mini Handbook, Third Edition, December 2007. 

~ Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 

Vials containing samples to be extracted 

Bottle containing Buffer A VL * (pre-aliquot) 

QIAamp spin columns* 

Buffer AWl with ethanol* 

Buffer A W2 with ethanol* 

Buffer AVE* 

Vial oflyophilized carrier RNA* 

Collection tubes 

1.5ml screw cap vials (self-standing) 

l.Sml snap cap vials 

Absolute ethanol (96-100%) 

Microcentrifuge 

Micropipettes 

Aerosol-free pipette tips 

Vortex mixer 

Timer 

Ice bucket 

Worksheet for RNA extraction (Appendix 4a) 

*Reagents from QIAamp® Viral RNA Mini kit or reagents prepared from content of the kit 

Procedures 

(1) Buffers AWl and AW2 (with ethanol added) will be provided. Please refer to the kit 

handbook for preparation of these buffers when using the new kit. 

(2) Add 31 O!ll Buffer AVE to the vial containing lyophilized carrier RNA to dissolve 

thoroughly. 

(3) Aliquot 130!-ll of dissolved carrier RNA to the bottle containing 13ml pre-aliquot Buffer 

A VL. Gently mix by inverting the bottle 10 times to avoid foaming. Freeze the 

remaining carrier RNA at -20°C. (Refer Table 1 in the kit handbook for corresponding 

volumes of carrier RNA and Buffer A VL needed.) 

Page 14 



WHO Measles and Rubella Workshop 
27-31 October 2009 

(4) Aliquot 560j.!l of the Buffer AVL with carrier RNA into 1.5ml snap cap vials. 
(5) 10 frozen samples will be provided for RNA extraction. Thawing will be performed by 

staff in PHLC. 

(6) Vortex briefly the thawed vials containing the samples and pulse-spin the vials. 
(7) Label 10 vials containing the Buffer A VL with carrier RNA according to the worksheet 

(Appendix 4a). Store the rest of the vials at 4°C for later use. 
(8) In a biological safety cabinet, pipette 140jll of each sample to a vial of Buffer AVL, 

according to specific order written on the worksheet (Appendix 4a). 
(9) Mix the content in the vials by vortexing for 15 seconds and incubate at room 

temperature for 10 minutes. 
(1 0) Label the spin columns and the 1.5ml screw cap vials accordingly. 
(11) Briefly centrifuge the vials after the 1 0-minute incubation. Add 560j.!l absolute ethanol 

(96-1 00%) to the vials and mix by vortexing for 15 seconds. 
(12) Pulse-spin the vials. 

(13) Open the cap of the spin columns one by one and transfer 630Jll of the solution from the 
vials to the corresponding spin column. Close the cap and centrifuge at 6,000 x g (8,000 
x rpm) for 1 minute. 

(14) Place the spin columns in clean 2ml collection tubes and discard the collection tubes 
containing the filtrate. 

(15) Repeat steps (13)- (14). 
(16) Open the cap of the spin columns one by one and add 500Jll Buffer A W1. Close the cap 

and centrifuge at 6,000 x g (8,000 x rpm) for 1 minute. [Note: Use a new pipette tip 
when adding buffer for each column] 

(17) Place the spin columns in clean 2ml collection tubes and discard the collection tubes 
containing the filtrate. 

(18) Open the spin columns one by one and add 500Jll Buffer AW2. Close the cap and 
centrifuge at 16,100 x g (13,200 x rpm) for 3 minutes. [Note: Use a new pipette tip 
when adding buffer for each column] 

(19) Place the spin columns in clean 2ml collection tubes and centrifuge at 16,100 x g 
(13,200 x rpm) for another 1 minute. 

(20) Place the spin columns in clean 1.5ml snap cap vials and discard the collection tubes 
containing the filtrate. 

(21) Open the caps of the spin columns and add 60jll Buffer AVE equilibrated to room 
temperature. 

(22) Close the cap of the spin columns and incubate at room temperature for 1 minute. 
(23) Centrifuge at 6,000 x g (8,000 x rpm) for 1 minute. 
(24) Transfer the extracted RNA into the pre-labeled 1.5ml screw cap vials. Keep on ice. 
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Practical8: RT-PCR for measles genotyping 

Reference: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHOIWPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 

Qiagen One-Step RT-PCR kit 

2 vials ofprimers (MV60 & MV63) 

1 vial ofRNase Inhibitor (ABI) 

1.5ml screw cap vials (self-standing) 

1 vial of measles synthetic RNA control-108 copies/Jll (as positive control) 

1 vial of molecular grade water (as negative control and diluent) 

Micropipettes 

Aerosol-free pipette tips 

0.2ml PCR tubes 

Vortex mixer 

Microcentrifuge 

Tomy centrifuges (for 1.5ml and 0.2ml tubes) 

Ice bucket 

ABI 9700 thermal cycler 

Worksheet for measles genotyping RT-PCR (Appendix 5) 

Procedures 

Preparation of master mix (Room 811) 

(1) Thaw the kit reagents and primers except enzymes. Vortex briefly to mix the content. 

Pulse-spin and keep on ice. 

(2) Fill in the worksheet (Appendix 5) for measles genotyping RT-PCR. Calculate the 

number of reactions and volume of reagents needed for each RT-PCR. 

(3) Label one self-standing screw cap 1.5 ml vial for RT-PCR master mix. 

( 4) Aliquot appropriate amount of each reagent into the 1.5 ml screw cap vial, according to 

the worksheet. 

(5) Vortex briefly to mix the content. Pulse-spin the vial and keep it on ice. 

(6) Label the 0.2ml PCR tubes according to worksheet and keep them on ice. 

(7) Aliquot 45Jll of master mix to each 0.2ml PCR tube. 

(8) Keep the PCR tubes on ice. 

Preparation of serial dilution of measles synthetic RNA control (Room 809) 
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(1) Thaw the measles synthetic RNA control (1 08 copies/~1) and keep it on ice. 
(2) Label six 1.5ml screw cap vials for 10-fold serial dilution of measles synthetic RNA 

control (e.g. "MPC-1" to "MPC-6" for 1 o-1 to 10-6 dilution) and keep it on ice. 
(3) Aliquot 90~1 of water to each labeled vial. 
(4) Pulse-spin the measles synthetic RNA control. Transfer 10~1 of RNA to the 

corresponding vial labeled with "MPC-1 ". 
(5) Vortex briefly to mix the content. Pulse-spin the vial. 
(6) Transfer 10~1 of the diluted RNA (e.g. "MPC-1") to the next vial (e.g. "MPC-2"). 
(7) Vortex briefly to mix the content. Pulse-spin the vial. 
(8) Repeat until dilution of -6 is prepared. 

RNA template addition (Room 809) 
(1) Aliquot 5~1 of extracted RNA to the corresponding PCR tubes. 
(2) Aliquot 4~1 of water to PCR tubes for adding serially diluted measles synthetic RNA 

control (i.e. "MPC-6", "MPC-5", ... , "MPC-1", "MPC"). 
(3) Aliquot 1~1 of each serially diluted measles synthetic RNA control (including the neat 

RNA) to the corresponding PCR tubes. Start from lower dilution (i.e. from MPC-6 to 
MPC). 

(4) Aliquot 5~1 ofwater as negative control to the PCR tube labeled "NTC". 
(5) Vortex briefly to mix the content. Pulse-spin the PCR tubes. 
( 6) Place the PCR tubes into thermal cycler (Location: Room 817). Start the PCR run with 

the PCR condition as shown below. Make sure the thermal cycler is preheated to 50°C 
before placing samples in it. 

95°C 94°C 
40 cycles 

15min 30 sec 72°C 72°C 
50°C 55°C 1 min lOmin 

30min 30 sec 

00 
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Practical9: Gel electrophoresis (measles) 

Reference: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHOIWPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 

2% agarose solution 

Gel casting tray and combs 

Microwave oven 

1 vial of IX TBE buffer 

SYBR Safe™ DNA gel stain 

Agarose gel tanks 

Power supply 

Micropipettes 

Aerosol-free pipette tips 

Tomy centrifuge (for 0.2ml tubes) 

96-well plates (U-bottomed) 

1 vial of 6X loading dye 

1 vial of 123bp DNA ladder 

Gel documentation system 

Procedures 

Preparation of agarose gel 

(1) Loosen the cap of the bottle containing the agarose gel. Melt the agarose gel m 

microwave. A void overheating. Swirl from time to time. 

(2) After the gel is melted completely, leave it at room temperature for 5 minutes. 

(3) Assemble the gel casting tray and together with the combs. 

(4) Add 25!J.l ofSYBR Safe™ DNA gel stain to each bottle ofagarose gel. Swirl to mix. 

(5) Pour the mixture into the cast and allow the gel to solidify for at least 30 minutes. Cover 

the gel casting tray to protect it from light. 

(6) When the gel is solidified, remove the combs from the casting tray and put the gel 

together with the casting tray into the agarose gel tank filled with TBE buffer. 

Gel loading and electrophoresis 

(1) Vortex and pulse-spin the 6X loading dye. 

(2) Calculate the number of wells needed and add 2!J.l ofthe 6X loading dye into each well. 

(3) Vortex and pulse-spin the PCR reaction tubes. 
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(4) Transfer lOJ..Ll ofPCR product from each reaction tube and mix with the loading dye in 
the well. 

(5) Transfer 8).!1 of lX TBE buffer and 2J..Ll of the 123bp DNA ladder to the well for DNA 
marker. 

(6) Load the content of each well into the wells of the agarose gel. 
(7) Run the ge! at 140V, for 25 minutes. 
(8) Turn off the power supply, disconnect the cable and retrieve the gel from the gel tank. 
(9) Rinse the gel with water briefly. 
(1 0) Visualize the gel and print the gel photo with gel documentation system. 
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Day 4, Friday, 30 October 

Objectives: 

1. To perform RNA extraction with simulated samples (rubella) 

2. To perform rubella detection RT-PCR 

3. To perform gel electrophoresis for rubella detection RT-PCR 

Time and location: 

10:00-12:30 Practical tO: RNA extraction (rubella) 

(Location: Room 906 & Room 907) 

Practicalll: RT-PCR for rubella detection 

(Location: Room 809, Room "811 & Room 817) 

16:00-17:30 Practical12: Gel electrophoresis (rubella) 

(Location: Room 817) 
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PracticallO: RNA extraction (rubella) 

References: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

);> QIAamp® Viral RNA Mini Handbook, Third Edition, December 2007. 
);> Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 

Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 
Vials containing samples to be extracted 

Bottle containing Buffer A VL * (pre-aliquot) 
QIAamp spin columns* 

Buffer AWl with ethanol* 

Buffer A W2 with ethanol* 

Buffer AVE* 

Vial of lyophilized carrier RNA* 

Collection tubes 

1.5ml screw cap vials (self-standing) 

1.5ml snap cap vials 

Absolute ethanol (96-100%) 

Microcentrifuge 

Micropipettes 

Aerosol-free pipette tips 

Vortex mixer 

Timer 

Ice bucket 

Worksheet for RNA extraction (Appendix 4b) 

*Reagents from QIAamp® Viral RNA Mini kit or reagents prepared from content of the kit 

Procedures 

(1) Retrieve the pre-aliquot vials of (560J.ll) Buffer AVL from 4°C fridge. If precipitate is 
present, thaw the vials at 56°C for 5-10 minutes. Vortex to mix until all precipitate is 
re-dissolved. Pulse-spin the vials. 

(2) Buffers A WI and A W2 (with ethanol added) will be provided. Please refer to the kit 
handbook for preparation of these buffers when using the new kit. 

(3) 10 frozen samples will be provided for RNA extraction. Thawing will be performed by 
staff in PHLC. 

( 4) Vortex briefly the thawed vials containing the samples and pulse-spin the vials. 
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(5) LabellO vials containing the Buffer AVL with carrier RNA according to the worksheet 

(Appendix 4b). 

(6) In a biological safety cabinet, pipette 140Jll of each sample to a vial of Buffer AVL, 

according to specific order written on the worksheet. 

(7) Mix the content in the vials by vortexing for 15 seconds and incubate at room 

temperature for 10 minutes. 

(8) Label the spin columns and the 1.5ml screw cap vials accordingly. 

(9) Briefly centrifuge the vials after the 1 0-minute incubation. Add 560Jll absolute ethanol 

(96-1 00%) to the vials and mix by vortexing for 15 seconds. 

(1 0) Pulse-spin the vials. 

(11) Open the cap of the spin columns one by one and transfer 630Jll ofthe solution from the 

vials to the corresponding spin column. Close the cap and centrifuge at 6,000 x g (8,000 

x rpm) for 1 minute. 

(12) Place the spin columns in clean 2ml collection tubes and discard the collection tubes 

containing the filtrate. 

(13) Repeat steps (9)- (10). 

(14) Open the cap of the spin columns one by one and add 500Jll Buffer AWl. Close the cap 

and centrifuge at 6,000 x g (8,000 x rpm) for 1 minute. [Note: Use a new pipette tip 

when adding buffer for each column] 

(15) Place the spin columns in clean 2ml collection tubes and discard the collection tubes 

containing the filtrate. 

(16) Open the spin columns one by one and add 500Jll Buffer A W2. Close the cap and 

centrifuge at 16,100 x g (13,200 x rpm) for 3 minutes. [Note: Use a new pipette tip 

when adding buffer for each column] 

(17) Place the spin columns in clean 2ml collection tubes and centrifuge at 16,100 x g 

(13,200 x rpm) for another 1 minute. 

(18) Place the spin columns in clean 1.5ml snap cap vials and discard the collection tubes 

containing the filtrate. 

(19) Open the caps of the spin columns and add 60Jll Buffer AVE equilibrated to room 

temperature. 

(20) Close the cap of the spin columns and incubate at room temperature for 1 minute. 

(21) Centrifuge at 6,000 x g (8,000 x rpm) for 1 minute. 

(22) Collect the extracted RNA into the pre-labeled 1.5ml screw cap vials. Keep on ice. 
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Practicalll: RT-PCR for rubella detection 

Reference: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

~ Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 
Revised for WHO/WPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 
Qiagen One-Step RT-PCR kit 

2 vials of primers (RV11 & RV12) 

1 vial ofRNase Inhibitor (20U/)ll) 

1.5ml screw cap vials (self-standing) 

1 vial of molecular grade water (as negative control) 
1 vial of rubella synthetic RNA control 

Micropipettes 

Aerosol-free pipette tips 

0.2ml PCR tubes 

Vortex mixer 

Micro centrifuge 

Tomy centrifuges (for 1.5ml and 0.2ml tubes) 
· Ice bucket 

ABI 9700 thermal cycler 

Worksheet for rubella detection RT-PCR (Appendix 6) 

Procedures 

Preparation of master mix (Room 811) 
(1) Thaw the kit reagents and primers except enzymes. Vortex briefly to mix the content. 

Pulse-spin and keep on ice. 

(2) Fill in the worksheet (Appendix 6) for rubella detection RT-PCR. Calculate the number 
of reactions and volume of reagents needed for each RT-PCR. 

(3) Label one self-standing 1.5ml screw cap vial for R T-PCR master mix. 
( 4) Aliquot appropriate amount of each reagent into the 1. 5 ml screw cap vial, according to 

the worksheet. 

(5) Vortex briefly to mix the content. Pulse-spin the vial and keep it on ice. 
( 6) Label the 0.2ml PCR tubes according to worksheet and keep them on ice. 
(7) Aliquot 45).!1 of master mix to each 0.2ml PCR tube. 
(8) Keep the PCR tubes on ice. 

RNA template addition (Room 809) 
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(1) Aliquot 5 fll of extracted RNA to the corresponding PCR tubes. 

(2) Aliquot 4f.!l of water to PCR tube "RPC" for adding rubella synthetic RNA control. 

(3) Aliquot lf.!l of rubella synthetic RNA control to the tube "RPC". 

(4) Aliquot 5fll ofwater as negative control to the PCR tube labeled ''NTC". 

(5) Vortex briefly to mix the content. Pulse-spin the PCR tubes. 

( 6) Place the PCR tubes into thermal cycler (Location: Room 817). Start the PCR run with 

the PCR condition as shown below. Make sure the thermal cycler is preheated to 50°C 

before placing samples in it. 

95°C 94°C 
40 cycles 

30 sec 72°C 72°C 
50°C 60°C 1 min 10 min 

30min 30 sec 4°C 

00 
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Practicall2: Gel electrophoresis (rubella) 

Reference: 

WHO Measles and Rubella Workshop 
27-31 October 2009 

);;> Protocols for RT-PCR and molecular epidemiology of measles virus and rubella virus. 
Revised for WHOIWPRO Workshop, Hong Kong, 2009, by CDC 

Materials/Reagents/Equipment provided: 
2% agarose solution 

Gel casting tray and combs 

Microwave oven 

1 vial of lX TBE buffer 

SYBR Safe™ DNA gel stain 

Agarose gel tanks 

Power supply 

Micropipettes 

Aerosol-free pipette tips 

Tomy centrifuge (for 0.2ml tubes) 
96-well plates (U-bottomed) 

1 vial of 6X loading dye 

1 vial of 123bp DNA ladder 

Gel documentation system 

Procedures 
Refer to procedures for Practical9: Gel electrophoresis (measles) on P. 18-19. 
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Day 5, Saturday, 31 October 

Objective: 

WHO Measles and Rubella Workshop 
27-31 October2009 

1. To purify positive PCR products of measles genotyping and rubella detection RT-PCR 

Time and location: 

08:30-09:30 Practical13: Purification ofPCR products 

(Location: Room 81 7) 
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Practical 13: Purification of PCR products 

Reference: QIAquick Spin Handbook, March 2008, Qiagen. 

Materials/Reagents/Equipment provided: 
QIAquick PCR Purification kit (Qiagen) 
Micropipettes 

Aerosol-free pipette tips 

Micro centrifuge 

1.5ml snap cap vials 

Procedures 

WHO Measles and Rubella Workshop 
27-31 October 2009 

(1) Buffer PE (with ethanol added) will be provided. Please refer to the kit handbook for 
preparation of this buffer when using the new kit. 

(2) Label appropriate number of 1.5ml snap cap vials and spin columns. [Note: each PCR 
product to be purified requires three 1. 5ml snap cap vials] 

(3) Transfer 5-times volume (ofPCR product to be purified) Buffer PB into a pre-labeled, 
clean 1.5ml snap cap vial (e.g. add 200J.ll of Buffer PB for purification of 40J.ll ofPCR 
product). Close the cap. 

(4) Pulse-spin the PCR tubes containing the PCR products to be purified. 
(5) Transfer the PCR product from each PCR tube to the corresponding 1.5ml snap cap vial 

containing Buffer PB. 

( 6) Vortex briefly and mix. Pulse-spin the mixture. 
(7) Transfer the content of each vial to the corresponding spin column. 
(8) Centrifuge at 13,000 x rpm for 1 minute. 
(9) Discard the flow-through and reconnect the collection tube back to the spin column. 
(10) Add 750J.ll of Buffer PE to the spin column. 
(11) Centrifuge at 13,000 x rpm for 1 minute. 
(12) Discard the flow-through and reconnect the collection tube back to the spin column. 
(13) Centrifuge at 13,000 x rpm for an additional! minute. 
(14) Discard the collection tube and place the spin column into a clean 1.5ml snap cap vial. 
(15) Add 40J.ll of Buffer EB to the centre of the spin column membrane. Let the column 

stand at room temperature for 1 minute. 
(16) Centrifuge at 13,000 x rpm for 1 minute. 
(17) Transfer the eluted PCR product to another pre-labeled, clean 1.5ml snap cap vial. 
(18) Store the PCR product at -20°C. 
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Appendix 1 Worksheet for Measles IgM ELISA 

Name of test: Measles JgM 
Manufacturer: Siemens 

Reagent Lot No. _ __ _ 
Expiry Date: _ _ _ _ _ 

Date of Put-up: Results entered into computer: Yes I No 
Names and signatures of performer/counter-checking Staff: ( 

1 2 3 4 5 6 7 8 9 10 
PIN M7 M12 

A (1:8) 

P/P M8 M12 
B (1 :16) 

M1 M9 M12 
c (1 :32) 

M2 MlO M12 
D (1:64) 

M3 Mll M12 
E (1 :128) 

M4 -M12 M12 
F (1:256) 

M5 M12 IHC 
G (1:2) 

M6 M12 P/P 
H (1:4) 

QC section: In-house control: Comments: 
PIN= <0.1 Lot No. ofiHC: 
PIP= >0.2 OD ofiHC: 
Doubtful level: 0.1 :5:0D :5:0.2 Ratio ofiHC/CO: 
PIP upper limit: 
PIP lower limit: 
PIP1 & 2 mean and+/- 20% 
Nominal value: 
Correction factor: 

Worksheet No.---,-----,-
)I ( ) 

11 12 

. 





Appendix 2 Worksheet for Measles/Rubella Virus Culture and IF Test 

Control virus: Date inoculation: ------------------- ----------
Cellline: --------------------- Date IF performed: _____ _ 
Passage number: _______________ _ Doneby: ______________ _ 

IF reagent lot no.: ______________ __ Checked by: _______ _ 

Appearance of CPE IF 

(Enter"-" "1 +" "2+" "3+" or "4+") ' ' ' ' 
Result 

Specimen Specimen Tube Day Day Day Day Day Day Day (+/-) 

Lab No. Type No. 1 2 3 4 5 6 7 

Positive - A 

Control B 

Negative - A 

Control B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 
-

A 

B 

A 

B 
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Appendix 1 Worksheet for Measles IgM ELISA 

Name of test: Measles IgM 
Manufacturer: Siemens 

Reagent Lot No. ___ _ 
Expiry Date: ___ _ _ 

Date of Put-up: Results entered into computer: Yes I No 
Names and signatures of performer/counter-checking Staff: ( 

1 2 3 4 5 6 7 8 9 10 
PIN M7 M12 

A (1:8) 

PIP M8 M12 
B (1:16) 

Ml M9 M12 
c (1 :32) 

M2 MlO M12 
D (1:64) 

M3 Mll M12 
E (1 : 128) 

M4 M12 M12 
F (1:256) 

MS M12 IHC 
G (1:2) 

M6 M12 PIP 
H (1:4) 

QC section: In-house control: Comments: 
PIN= < 0.1 Lot No. oflliC: 
PIP= 2:_0.2 OD oflliC: 
Doubtful level: 0.1 ~OD ~0.2 Ratio oflliCICO: 
PIP upper limit: 
PIP lower limit: 
PIPU-2 mean and +I- 20% 
Nominal value: 
Correction factor: 

Worksheet No. _ _ _ 
) I ( 
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Date: ---- - -

Apppendix 4 Worksheet for RNA extraction-QIAamp Viral RNA Mini Kit 

Reagent Lot No. Expiry Date 

QIAamp Viral RNA Mini kit 

No. Sample ID No. SampleiD 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Done by: _ _ _____ _ Checked by: ___ ___ _ _ 





Appendix 5 Worksheet for measles genotyping RT-PCR Date: _ ___ _ _ 

Reagent Lot No. Expiry Date 

QIAGEN One Step RT-PCRkit 

RNase Inhibitor (ABI) 

Forward primer MV60 

Reverse primer MV63 

Reagent Vol. per test (J.ll) Total volume (J.ll) 

Water (kit) 27.5 

5X PCR buffer (kit) 10 

dNTP (kit) 2 

Primer MV60 (20 ~-tM) 1.5 x( ) 

Primer MV 63 (20 1-1M) 1.5 

Enzyme mix (kit) 2 

RNase inhibitor (20U/j.ll) 0.5 

Total 45 

RNA template 5 

Thermocycler No.: _ _ _ 

No. SampleiD Result No. Sample ID Result 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 
-

10 20 

Expected product size: ~815 bp (positive control) and ~600 bp (positive samples) 
'-' for negative '+' for positive 'w+' for weak positive 

Done by: _ _ ___ _ Checked by: _ ____ _ 





Appendix 6 Worksheet for rubella detection RT-PCR 

Reagent 

QIAGEN One Step RT-PCR kit 

RNase Inhibitor (ABI) 

Forward primer RV11 

Reverse primer RV12 

Reagent 

Water (kit) 

5X PCR buffer (kit) 

5X Q Solution (kit) 

dNTP (kit) 

Primer RV11 (20 J.!M) 

Primer RV12 (20 J-lM) 

Enzyme mix (kit) 

RNase inhibitor (20U/J-ll) 

Total 

RNA template 

Thermocycler No.: _ _ _ 

No. Sample ID 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Expected product size: ~? bp 

'-' for negative 

Done by: _ _ ___ _ 

Lot No. 

Vol. per test (~) 

19.5 

10 

10 

2 

0.5 

0.5 

2 

0.5 

45 

5 

Result No. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

'+' for positive 

Date: --- ---

Expiry Date 

Total volume (J.d) 

x( ) 

Sample ID Result 

'w+' for weak positive 

Checked by: ___ _ _ _ 





ANNEX5 
COUNTRY PRESENTATIONS 

Group 1 (China) 

Measles and Rubella Surveillance 

in China 

SongtaoXu 

WPRO Reference Measles/Rubella Laboratory 

National Measles Laboratory, Institute of Viral Disease 

Control and Prevention, China CDC 

Oct27, 2009 

Reported measles cases, 2005-Jun, 2009 

Reported cases 

6000 

• 2008: total cases 132,602; death 103 
• 2009 1-6: reported cases 47,331; death 33 

5000 

!4000 
R 

Jill3000 

~2000 

J: 1000 

0 -1--.-----,---.-- -,--.----------.- --.--,-- week 
26 31 36 41 46 51 f,!J 11 16 21 

Data source: NNDRS Unpublished data 

Rubella reported case from 2004 to 2009.9 
•1.fM In 2001, 88,431 -were reported; the Incident me Ia 5.03/100,000 

Clinical dlagnoala 
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Outline 

e Introduction 

CMeasles/Rubella Epidemiology in China 

e Measles/Rubella LabNet Running Status 

C Serological Test 

C Quality Control 

C Virus Surveillance 

e Challenge 

Ill 

Supplemental Measles immunization in 
China, 2004-2009.6 
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Detection Strategy of Serology testing for 
Suspected Measles/Rubella Cases 

I suspected measles /rubella cases I 
~ 
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Serological Test of Suspected Measles 
and Rubella in 2008 and Jan-Sep, 2009 

2008 

2009.1-9 346 

outbrea k confirmation 

5916 

No. of outbreaks 
CODfirmtd by laM 

Mc.ulu Rubella 

468 290 

306 91 

Confirmation test-2009 

I. Total2100 sera were sent from 30 provincial labs 

(Tibet not participating). 

Include: Measles sera 1178; 

Rubella sera 922 

2. Confirmatory test results of Provincial Laboratories' 

referred samples are reported within 14 days for 100% 

of samples received. 

The Flowchart of Measles/Rubella Virus Surveillance 
from Clinical samples----- Provincial Lab 

r-----1 TbroatSwa~ -----.,1 
I RNA Extnctioo I 

! 
I Jdudfoc.atioo, rRT· PCR-11T-Kij 

Vero/SLAM Cells 

I 
ldentificatioo: 

rRT-PCRIRT-PCR 

In House . .Contrnl ·Us.ed in Measles and 
.. - :;,Rubeil~:~se-t.Oiagj ·:resufi9 ~ 

... .i ._ r ' o ~'l < o 

'- " .,.. (exampt~ : - Meiis1es.i9'M>· 

• Kit: Virion/Serion kit from Germany 
• Lot: SCZ.BQ 
• Exp: 2011-1 

Resu!ts of~QO$pon~r~ation Test .. ~ .. .. . ... ~......... -
Provhiee -~ - -No. or • -~e~ ProiiJftci "' "· ' No. Of Consistency 

"""""" 
._ samPles M R 

M R M R 
Beijing .. 10 100% ,..,.. .· Hut:lel .. 10 P3ss Pm 
TlanJin .. 10 "'""' 'lob%· ' Hunan .. 10 100"Y. 100% 
Hebel •• 10 .... 10<1" GUIJlOOon~ .. 10 100% 100o/o 

Shanxi 31 ,. 10001. 1~ Guongxl .. 10 100'1'. 10<l% 
lnnennogoUa .. 10 100o/. IOO'i< Halnan 30 20 100o/o 100o/o 

tJ.aonlng .. 10 '"""' 
,..,y, 

C-lng .. 10 100% 100% 
JUin 37 13 100% ·-· SIChw.n 40 10 Pass 100% 

HallongJLan; .. 10 ""''' •cio'ill GWhou .. 10 100% 100% 
Stunghal 40 10 ..... . ...,. 

Yunnan .. 10 Pass 100'!. 
Jlangsu "' 10 100% "'""' 111><1 Not~dp;~tad 
Zllellano .. 10 ;(10%-. 100%;-

Shannxl "' 10 100'Yo 10<l% 
Anh .. ... 10 ..... ,..,. 

Gansu .. 10 100% 100% 
JlanQxl .. 10 .... 10oY. 

ClngtGI ... 10 1-. 100o/o 
Fujlan " " 100Yo 

Nln;w ... 10 1110% 100o/. 
51'\andong .. ,. Pass 10o-t. 

l: IJ1lt.u:a .. 10 Pass 100% 
Henan "' 10 100'Y. 100%) 

The Flowcharu~f Measles Surveillance--- National Lab 

MeV l!i;;al.c.5 from Provmmal Lab 

j . 
I RNA Extr.lction I 

I 
I RT-PCR(Pn>m<ga) I : . ) 

rRT-PCR,additional passage 

I ,. + 

I The purification of PCR producu I 
j I MeV (.) 

I S<q"j'"B I .----- '-----.1 

ISequcnec anal~is and I ---! Feedback results to Provincial Lab 
identification or 8<•01)11< I and report dala to WHO 

: 
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The Flowchart of Rubella Virus Surveillance---
National Lab 

Rubella virus lsoatas from Provincial Lab 

l 

I i\.taplJrJcatlon of Lniiii(H Fr!.p umt [ 

l 
ITheporlflcation of PCR pt odu ul 

I 

I Sequencing I 
! 

I $eq\lllnae anal)'sla and idonlifioalion of genalype I 

Quality Assurance 
• Kit evaluated 

~ AU kit evaluated by sera paael 

.) imported Kit, Verion Serioo (Germany) 

Additional Passages 
(Vero/SLA!I) 

j _, 
RV(-) 

}- 3 local kit, Haitai comp1ny; Kerenda company and Beier company 
• Have Seas. and spec. problems in differen t lot nu mber 

• Equipment "calibration" 
;;.. Biosafe ty c.abiaets : once a year 
)1.> Mitro-pipettors once every 3 to 6 month 
» Temperature monitori n& - every lab 

• Standard SOPs for all of Provincial and prefectures lab, 
Serology SOP, Cell Culture SOP 

• Record keeping 
• Sera and virus stock 
• Labs assessed by upper level lab 

Acknowledgements 

• Public Health Laboratory center ofHK 

e wHO HQ, WPRO, CDC Atlanta 

• All of the National, provincial and prefectural 

lab staffs 

• All of the provincial epidemiologists 

Measles and Rubella virus isolates 
from 2007-2009.9 

Number of Virus Strains 
Year 

Measles 

2007 276 

2008 351 

2009.1-9 225 

Total 852 

Challenges 
• Specimen collection and transportation 

C Timeliness and completeness 

Cl Cold chain 

• EIA Kits selectioa 

Rubella 

58 

69 

35 

162 

• Some rash disease need identify further expect Measles and 
Rubella(EB. Bl9.Herps_ Adoviuse.elc) 

• Need to expand the virological specimen collected as many chains of 
transmission as possible 

• Ongoing molecular epidemiological surveillance of circulating rubella 
viruses is needed, especially when routine vaccination programs are 
introduced. 

• To gain the experience oftbe rubella and CRS surveillance, the 3-ye.ar 
MOH-WHO project was just started, exploratory work need lo be 
performed. 

• Further ;mprovement on immunization strategy 
n, 
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Group 2 (Cambodia and Lao People's Democratic Republic) 

• Routine analysis 

• HIV treatment mon1toring CD4 and CDS 
• V1rus load HIV treatment monitoring 
• PCR DNA-HIV for mfant earl y mfect1on 
• Influenza detection 

Thalasemia strip alfa and beta 
• Japanese Encephalit iS (JE) surve1llance 
• Measles and Rubella surveillance 

Pt> rl u t llllti iJ 11_1[-,( ~~ dJ r t r J)( JS III \:l Pr IS 

H~·' / ,q 173.:~ / 1/ 1? J 

llh' \It I·IGO 'j .~( i ~ 7 o1 

II< \ - \h J',:f] I .' I 

Ill\ \It 1/;bl) 1;;,· GB 

I I ' ll\ 11:·:2 r, -

10 ' 1! 1 ~:;:;. ~·t l :00 

J! ,, ,.) , .. .. 
I> I ' ,.~ c, !r) {j<"t 

( I> ~ ( IU 
: . ...t OLfJ 

• ELISA set 

• Flow cytometry I Facscou nt 8 11 Ci FacscaiiiJLirj 

• 105 realt1me PCR ( B1orad) 

• Eppendof thermocyler 

• Electrophoresis set 

• Gel doc reader 

• Cobas Roell Amp l1cor 1 5 vers1on 
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Samples Analysis 
The "iationalll"titntt· of l'nhlk Health ("iii'II) lahm·atm·~ 

in Phnotn l't.·nh T"t.'t."l"he" -.,;11nples fronT hold counl•·~ sih.'!-. 

LLIS,\ method;, "·"·cl fm· cll'l<'<'lin); ~lt'ask' anciRnhdla 

antihocl~ IJ.;\1 h~ 11.\IIL BEIII{I'\i(; (1·::-.:zn;:-.:osT). 

Sarnple collt.·<·liuu: 

Scnnn fo1· /. 1 ~ t'al' of age 

llBSfo•·~ 1 ~ear·ofa~t.· 

HeTnaining .... ;.nnplt.·s an•...,lored in freezer· at -:~o l' in ~I PII 

I . aluu·alor·~ fo1· fulun.· need. 

ll.' ll rot,Jt Scp.Hdlt: r:lt.:.J~It::, rvh:~~;le~, f~ubt:ll<t Rubell2 
:J<I/llplt S<:Hnplf: 

200~ •1 .8 o ns 174 19 16 

~(JOb " I ' I)) "J I:ft l lll.'r" J" I 0 1'1 ·IG2 1 ;· 98 
' IBS ~;n 2E 5 37 

200D ~D:n Serum 2530 'il 2 OJ ·120 16 91 
J.1n"Auq DBS 40:> lJ 17 4 18 

Rubella IQC BEHRING KIT Lot: 38509 Exp: 27.01.2010 

0.5 ,....----------------, 

o.4 ~~~~~nm~B:t~~ 

___________ ......._ _ ______j ~ > 
00.2 
0

0.1!---------------1 

0 ' 
11 13 15 17 19 21 23 25 27 29 

Plate assay 

Worklaod Measles and Rubella from 2007-2009 

4000 
3500 a Total samples 

.!! 
3000 . • Measles Po 

c. 2500 . 
E 2000 0 Measles rate 
"' 1500 . en D Rubella Po 1000 

~~~ ~ 500 '":"'"'nr' • Rubella rate 
0 . 

2007 2008 
2009 (Jan-

Aug) 

m Total samples : 90'il 3090 2933 

• Measles Po 
- 8 5 51 

0 Measles rate 0.88 0.19 2.01 

o Rul)e~a Po 174 490 445 

I• Rubella rato 19 15 1s 

Mea~es IQC BEHRING KIT Lot: 36010 Exp: 24.02.2010 

0,41.,-,a~.f,l~d;o!,~~t't~H!~,,.---/Ii<,~~~,.cr-1 

~03 i'-;-,--------'--------'-~:...._-1 Fi]' 
c0.2 i-;....;.....;,_"'""'"'---'--~---------1 ~ 

0.1 1,...---'--------------l 

3 5 7 

Plate assay 

Year Measles Score Rubella Score 

2007 PT 20 100'", 13 100'/;, 

2008 PT 

20 100% 13 100'/o 

2009 65 100% i ll 97 1 
Send to 
HK 
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25"' SEA GAMES, LAOS 
VIENTIANE 2009 

·-~-

9 - 18 Dec 2009 

{·· ········-;· 

,i ~h: 1:~dp:~t~~·~~u~7~c~:~~e~e;11ub ii C 
ma1nland southeast as•a, between lat• 
tudes 14° and 22° nand longitudes 
100° and 107° e covenng an area 
of 236,800 km 2, the country stretches 
more than 1,700 kmfrom 1tS non:hern 
border W1th China to •ts southern 
border w•th cambod l.!! two-th1rds of the 
country Is covered w.th moun~ilins 
rang•g from a few hundred meters to 
2,820 meters the mounta•nous 
topooraphy makes for d1ft1 cult 
commun,co!lt• on, but comb•ned w1th a 
r1ch network of nvers, prov•des s1gn'~ ' 
cant hydropower potent• al the 
Mekong nver stretches some 1,856 
km throughout the lao PDr the rrop•Cal 
cl1mate IS dom•nated by the monsoon 
and a wet season last• ng from a~ml to 
October average. temperatures ran9e 
trom a m1nrmum 25°c to a maxrmum 
38°c the northern pan of the country 
s prone to dro~Qht, whrle the central 
and 
southern parts swff er from fl oodc; 

I Number of samples tested and results for measles and 
rubella 

Meas les 
Samples I 2007 I 2008 J 2009 

I No I P I N I E I No I P I N I E I No I P J N J E 
1102 I 79 123 I o 112s I o 1129 I o I 223 I 21 l19o I 6 

Rubella 
Sall1>1eS I 2007 I 2008 I 2009 

I No I P I N I E I No I P I N I E I No I P I N I E 
I 23 I 1 1 22 1 o 112s 1 45 1 1s 1 6 11ssJ 42 I 1Jo I 24 

l . 
~ 

l) SI" ~~.~ 

I Measles hands on training in HK 
(27-31 October 2009) 

~----~ 

Mr Virasack Som Oulay 
National Center for Laboratory and Epidemiology 

Mm1stry of Health 

LAO PDR 

l National measles vaccination programme for Measles 

.....,..._ 

-· 
...,~ 

_, 

Measles_! 
,,.., ". r ' 

.. """ 
,,. 

., 
" ., ... 

u .. "' " '"' l' " " , ... 
• .. " ~ 

A .. 
* I • I 

~ 

Measles and Rubella Positives 

Measles 

PoSitives = 79 
Male = 34, Female= 45 

Pro~mc:e~ 

-Luangnamelha = 44 
-Bokeo = 11 

-Oudomxay = 09 

-Luangnr.ebang = 15 

Rubella 

Pos1tives = 1 
Femate = 1 

j Provinces 
-Li.JangruatMtl1il 

8 months data 
Only fot 2009 

j 
·~ 

lrY.I!ro'llii'IO: 
Yli"l.n"&.\Htl 
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Measles and Rubella Positives 

Negative 

Rubella 

Measles 

Pos1tives - 0 

Rubella 

Pos1tives = 45 

Male= 19, Female= 26 

Provinc.es _ 
-Saravane = 7 
-Savannakhet = 33 

-Champassack = 01 

-1..1/.ar\;!prabang = 04 

Testing algorithm 

Measles 

Equivocal 

(Repeat) 

Positive 

Report 

ELISA lgM testing kits 

For measles and Rubella 

DADE BEHRING 

Measles and Rubella Positives 

Measles 

Positives = 27 
Male= 17 Female= 10 

Provincas 
-Saravane =03 

-Cn• mpassocl< = 24 

Rubella 

Positives = 42 
Male = 14, Female = 28 

ProVInces -
-Vientiane Capital : 19 -Saravane = 11 
-Borikhaxay = 03 -Savannakhet = 02 
-Luang prabang= 04 -Luangnamtha = 01 
-Cnrunpas~ = 02 

I Positve cases of Measles and Rubella by age group 

QA measures 

Measles and Rubella Profiency tests(Autralia) 

:In July 2008, NCLE received Measles and Rubella QC Panel 00805 
from WHO Reg1onal Measles Reference Laboratory Western Pacific 

, Region, North Melbourne, Autralia, with score of 95% for the measles 
_ ana lOO for the Ruoella Profiency tests 

Confirmatory testing result (Hong Kong ) 

In 22 April 2008 15 specimens sent to CHP Hong kong for retesting of 
! speCimens 

2 



Virus isolation or RT-PCR 

Not testing 

Kit supplies, Challenge or problems, request 

• Kit supplires = enough, but not arrived on time. 

• Lack of staff. 

• Technical assistance. 

• Transportation from provinces to NCLE laboratory : 
2-3 days. 

• Data on lab form not same as on specimen 
containers(sometimes) 

• Some specimen hemolysed 

Reporting to national programme and WHO 

Laboratory of Serology and Virology, Vientiane, Lao POR has 
reported to Manila, WPRO, since Januanry 2008 

~ 
25"' SEA GAMES, LAOS 
VIENTIANE 2009 

9 - 18 Dec 2009 
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Group 3 (Malaysia and Mongolia) 

OVERVIEW OF MEASLES 
SITUATION IN MALAYSIA 

ASMAH HANI ABDUL WAHAB 

NATIONAL PUBLIC HEALTH LA BORA TORY 
MINISTRY OF HEALTH, MALAYSIA 

Measles Vaccination 

"""~'"'"" ,,.,d\ Area Measles vacclnaUon 

Peninsular First dose MMR 12 months 
Malaysia and 

Second dose MMR 7 year (standard one) 
Sarawak 

First single dose measles 6 months 

Sa bah First dose MMR 12 months (1 year) 

Second dose MMR 7 year (standard one) 

Notes : MMR (Measles, Mumps & Rubella) 
MMR vaccination implemented on 2004 

MfAILUPREV.ENfl'Ofll' CQHTROl liJ ~'f.!(A 
Hi~lbt~-Jiitml~ 

& 
~l~s Elimint11km In M•ley:l•- MN.sle.s SurwililJf'fC» M"IUtll (1" «<ition) 

( 
( 

A h" t c 1evemen 

~ 
Jan ~ Sept 2009 ., 2007 2008 

Type of test No, No. No. No. No. No. 
Samples Positiv Samples Positive Samples Positive ( tested e(~.) tested (%) tested (%) 

Measles lgM 1176 
44 

3046 
90 

2094 55 
(3 .7) (3,0) (2_6) 

Rubella lgM 943 468 
2068 851 2953 1272 

(49.6) (41 .2) l43.1) 

Measles Virus 
208 0 221 9 89 1 

Isolation (4 0) (11) 

Measles PCR 3 0 5 3 0 0 (60.0) 

50,00 

<0.00 

3000 

20.00 

Trend of Measles Incidence and Immunization Coverage 1976-
2008 Malaysia 

1000 

000~-~~~~~~~~~~~~~~~~~~--~~000 

~~~~~~~~~~~~~~~t~~~~~~~~~~~~ 

Scurc.e: Information ond Documentation System Unit, Ministry of 
Health, Malaysia, 

Measles Elimination in 
Malaysia 

Starting in 2004 
Specific objectives, to : 
a) maintain the number of susceptible individuals 

below the critical number required to sustain 
transmission of the virus 

b) eliminate measles by year 2010 
c) achieve 0 measles mortality 

A!U11.ES Pflf!\IENTJON & CONTROL W MALAYSIA 
H•ndbook.lrx Heamx:./IJ PIN30/tf'ltl/ 

Testing Algorithm For 
Patient Suspected To Have 

Measles or Rubella 



"'' 

..... 

Testing algorithm of outbreak-of febrile rash illness in a 
community suspected Measles or Rubella 

Testing algorithm for individual case suspected Rubella 

LJ Chart Measles lgM 

\ 
OJSJ 

"" 

[gJ ... 
' 

Eli!ia-kits 

Measles lgM/IgG - Enzygnost (Siemens) 

Rubella lgM/IgG - Enzygnost (Siemens) 

LJ Chart Rubella lgM 

., ... 



Confirmatory testing result~ 
(Samples sent to VIDRL, Australia) 

2007 2008 2009 

MeasleslgM 95% 95% 100% 

Rubella lgM 100% 95% 97.9% 

Measles Virus Isolates 0 D9 (6) G3 (1) 

Challenges and Problems ~ 

• High turn over of staffs at the field (medical and 
public health) 

• Need for ongoing trainings 

• Lack of commitment by the medical staffs (esp. 
private practitioners) and cooperation from 
parents for sample collection 

-The myths: measles is not a threatening illness 

Kit Supplies 

• Sole agent company : Siemens 

• Routine diagnostic - kits always available 
• Outbreak situations - sometimes difficult to 

get kits (shipment from overseas) 

THANK YOU 
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R.Tuul 
National Measles Laboratory 

NCCD, Mongolia 

History of measles control in Mongolia 

• In October 1994 was conducted sub-National 
Immunization Days for measles vaccine for children 
aged 3-7 years in some selected areas. 

• In 1996, 2000 was conducted National Irnrnunizat.ion 
Days for measles vaccine for children aged 9 months 
to 8-10 years in nation wide, coverage reached 96o/o-
97,5%. 

• In 1996 active surveillance for measles was 
introduced with integration of AFP surveillance. 

• Since 1997, immunization coverage for measles 
maintained over 90% 

... 

2004 

Measles vaccine coverage 
(2004-2008) 

__ 98.4_ ----

97.5 

97 

2005 2006 2007 2008 

• .. 

• • 

• 

·- -

History of measles control in Mongolia 
• Mandatory notification of measles cases in Mongolia started 

in 1960. 

• Before introduction measles vaccine outbreaks of measles 
occurring at 4 years intervals, compared with 2 years in the 
pre-measles vaccine era. 

• In 1973, measles vaccine was first introduced for infants with 
a single dose at 10 months. 

• In 1987, a second dose of measles vaccine was introduced for 
children aged 13 months. 

• In 1993 the National Immunization Programme was approved 
with the goal of 90% reduction of measles cases and 95% 
reduction in use measles related deaths. 

·-

History of measles control in Mongolia 
• In 2001-2002 last outbreak of measles occurred. 

Incidence rate was 4,7-44,9 per 10 000 population. 
• ln 2002 established the National Measles Laboratory 

using standard EIA technique and cell culture for 
virus isolation. 

• In 2007 was conducted Nationallrnrnunization Days 
for measles-vaccine for children aged 10 months to 
1 0 years in nationwide. 

• From September 2009 started to conduct MMR 
vaccination. 

Measles supplementary immunization 
activities /1994 - 2007 I 

\ ~llr - - l"l':llc: - T l':u·J!cl-aJ!r 
• !!l'llU I 

1994 SNID 3-8 yrs 

1996 NID 9m-10yrs 

2000 NID 9m-8yrs 

2007 NID 9m-10yrs 
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Testing algorithm of suspected samples and 

used methods (1) 

• All specimen collected from suspected measles 

cases from over all country tested only in 

National Measles laboratory. 

• Provincial Health Departments do not test the 

measles cases. 

-

ELISA lgM testing Kits used for measles and 
Rubella 

• Dade Behring 

• Siemens 

• Automation 

•• ~ 

• 
ft 

• 

Testing algorithm of suspected samples and 
used methods (2) 

• Specimens: 

- Blood (serum) 

- Respiratory specimens (Nasopharyngeal and 

throat swab), 

• Methods 
• Serology: Enzygnost Anti-Measles-Virus/lgM & lgG 

(Dade Behring) 

IFA 
-Virus isolation in Vera and COBL cell 

Laboratory results for measles and rubella (2004-2009) 

No tested Measles Rubella 
Years rash and fever positive positive 

Cases % % 

2004 145 0 28/19.3 

2005 167 0 110.5 

2006 874 26/2.9 438/50.1% 

2007 2030 13/o.6 964/47.4% 

2008 3011279 30/9.9 67/24.01 

2009 157 3/1.9 I 2/1.2 

Confirmatory testing samples sent to RRL during 2002-2009 

Year RRL Number of specimen to sent 
RRL 

2002 NIID, Tokyo 200 serum 

2002 CDC, Atlanta 6 wild measles virus isolates 

2003 VIDRL, 100 serum 
Melbourne 6 wild measles virus isolates 

2004 Not registered -
2005 Not registerd -
2007 Hong Kong 25 

2008 NIID, Tokyo 100 

2009 NIID, Tokyo 10 



• • 

• • 

~:_: 

Proficiency Test: Anti-Measles-Virus/IgM 
Participation of Quality Assurance Panel 

Year RRL Result 

2004-2005 VIDRL 100% 

2006 VIDRL Measles- 95% 
Rubella -100% 

2007 VIDRL 100% 

2008 VIDRL 100% 

Kit supplies 

• WHO, WPRO distributed diagnostic kits for 
detection measles and rubella. 

• . 

• • 

Reporting to the national 
programme and WHO 

• Laboratory results are reports to the EPI epidemiologist and 
clinician within 7 days 

• At the end of each month we report the results to the Ministry 
of Health, Representative of the WHO and laboratory 
specialist ofWPRO by email. 

Challenges or problems, request 

• To introduce Vero-SLAM cell culture and molecular 
biological techniques at the National measles 
laboratory. 

• To train health professionals on the rapid diagnostic 
methods. 





Group 4 (Philippines) 
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Group 5 (VietNam) 

MEASLES & RUBELLA 
SURVEILLANCE IN SOUTHERN 

VIETNAM 

.iONG KONG 27-31 ocr 2009 

Presented by Nguyen Thu Ngoc 
Respiratory laboratory (Measles & Rubella lab) 

Pasteur Institute 
Ho Chi Minh, VietNam 

Laboratory staff and equipments 

" Staff structure 

-MD: 02 

- Scientist: 05 

-Technician: 01 

" Lab equipments 

- Biosafety cabinet class II 

- Inverted microscrope 

- ELISA reader & washer 

- PCR machine 

- Centrifuge and other 

ELISA Measles & Rubella kit 

- Dade Behring Enzygnost (lgM) :Anually 

Supplied by WHO 

- Bio-rad (lgM): main kit to test in daily 

The national Measles laboratory is responsible for virological 
and serological surveillance in 23 provinces (including 20 
provinces in southern, 3 provinces in highland). 

Ali specimen collected from Public Health Center in province . 

Virological testing methods 
VIrus Isolation: 
· Cell line: Vera/SlAM 
• Specimens: Throat swabs 
Molecular test: 
- Rubella: 
-Reagent: Qiagen One Step RT-PCR kit 
-Primer RV11 & Primer RV12 (Sigma) 
· Measles: 
-Reagent: Qiagen One Step RT-PCR kit 
- Primer MVN3 & Primer MVN4R (Sigma) 
Antibody detection: 
· ELISA (lgM) 
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QA measures implemented 

Kit controls run with each test 

• Kit detail recorded for each test batch number, 
expiry date 

WHO accreditation Review 

• Internal Quality Assurance -in daily work SOP 
(set up ISO 15189 in Pasteur Institute) 

• External Quality Assurance : Proficiency test 

• Representative measles & Rubella samples are 
sent to RRL for confirmation 

Samples sent to RRL 
(Public Health Lab Centre in Hong Kong) 

.. .. .. .. 
0 
'5 2000 

~ 1000 

• 2007: 50 samples 

• 2008: 72 samples 

• 2009: 29 samples 

All result >90% 

Measles & Rubella Result 

0 ...... -. .............. 
2007 2008 2009 

year 

11!1 Case with Sample • Rubella Positive • Measles Positive I 

ResultS-of Proficien·cy testing 

Years Rube.lla 

No.·of Scbre No. of Score 
,.,... !ested tested 

2007 20. 1:00% 20 .1 tOO% 

2008 - '-20 1{)0%: 100% 

Nation'al·Jab6ratory:data for:-28o7:.. Sept.2oos 

- --· -· --- - - . 
Year No. bf ~ No. of Measles Rubella 

Sample · Sainpl~ J tested Positive Positive 

No. .% No. % . . 
2007 3257 

I 
3257 01 0.03 

I 
2267 69.6 

2008 s2o 520 ' 02 . . o.3a 355 68.27 

Sept 4678 4678 1814 38.8 

I. 
837 17.9 

2009 - - - .. 

Result bf-Virus isolation 

Year No: of No. of Measles Rubella 

throat throat .. l--+------.,----.,..-+------1 
swap isolated.. 'confirmed tiy Rt- confirmed by RT-

1 PCR PCR 

- Pas % Pas % 

2001 o: a' 
11
"\ o 0 0 0 

20o8 o · ~-'n -- · -o~-+--o-+----o~-+--o-1 

Till 1259 130 28 21.5 24 18,5 
Sept I 
2009 - -

2 



Timeliness of sample receipt and testing 

Year lf>rdays % 7-14days % ~14 days % Totalaample 

2007 2137 65.80 449 13.8 671 2o.s I 3257 

l 
2008 513 88.7 07 1.3 0 0 520 

2009 1570 33.$6 215 4.8 2893 81.84 4678 

Challenges and request 
Delay in sample lransportafion Ia PI and specimen status (hemolysis} 

Little clinical and epidemiological Information is available in form sent to 
Pasteur Institute. So, It is difficult to supply this information to WHO. 

Too much cases with fever and rash symptom so impractical to test all cases 
for measles and Rubella. 

Delay reporting of result with 7 days of sample receipt (may extend to weeks 
because not enough kit to tesl}. 

Up to now waiting kit Dade Behring delivered to Pasteur Institute. 

Vera -sLAM cell line maintenance. 

Laboratory reporting and sharing data with 

National EPI or surveillance 

- Feedback result to Public Health center and Hospital in 
23 provinces Viet Nam) 

- Report to the EPI epidemiologist of National EPI in 
Pasteur Institute (for epidemiological analysis) 

- Sending monthly reports to WHO 
- Three months report : National EPI 
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Country Report 

Measles Laboratory 
National Institute of Hygiene and 
Epidemiology (NIHE), VIETNAM 

National Surveillance Data 
from 2007 to Oct. 2009 

ELISA kit used for Measles and 
Rubella lgM testing 

• ELISA kits used for Measles and Rubella: 

- Dade Behring (provided by WHO) 

- Bio-rad (provided by NIHE) 

National Measles Vaccination 
Programme 

• 1985: Vaccination for children from 9- 11 
months 

• 2002- 2003: Campaign for children from 
9 month to 1 0 years old 

• 2006 - now: Vaccination with 2 doses: 
- The first dose: at age of 9 - 11 month 

- The second dose: at age of 6 year 

ELISA 
Virus isolation 
Molecular test 

Methods 

Testing algorithm used for measles and rubella 

I Suspected I 
I 
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Timeline of Sample Receipt 

Year S 7 days 8-14 days >14 days Total 

No. % No. % No. % 

2007 156 28 182 22 416 50 833 

2008 77 21 505 50 292 29 1005 

2009 1102 47 1185 30 905 23 3955 

Rubella lgM Testing 

Year No Spec. 

2007 833 

2008 927 

Oct 3,955 
2009 

B~n db phan bci b~nh scl>i 
theo d!a d11 
1 chdm ~ 1 lrll'Ong hap 
(n ~ 3622) 

No. 
Tested 
Spec. 

808 

927 

2,170 

Positive Kits used 

No % 

321 39 7 DB, Bio rad 

329 35 DB, Bio rad 

507 23 DB, Bio rad 

Timeline of sample testing 

Year :s 7 day >7 day Total 

No % No % 

2007 766 92 67 

I 
8 833 

2008 909 90 96 10 1005 

2009 2221 56 1734 44 3955 

Measles lgM Testing 

Year No No Positive Kits used 
Spec. Tested 

Spec No % 

2007 833 833 25 3 DB, Bio-rad 

2008 1005 1005 278 28 DB, Bio -rad 

Oct 3 955 3,797 2,118 56 DB, Bio -rad 
2009 

Phan bA b~nh siri thea tui>i (n~3622) 

- ,-------
lUI 

,. '" 

I I .. ..... .. .. 10.14l161 IS-1Tllli 1~4~ ,,.,.. 
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Phin b6 b~nh sui theo tlnh tr,ng tiem chung (n=3622) 

, .. 

li C6 tiem Khong Mm u Khling ro 

QA measures 

- In-house quality control samples 

- Proficiency test 

-Confirmatory testing by RRL (2007-2009) 

Results of Proficiency testing 

Years Measles Rubella 

No. of Kit used Score No. of Kit used Score 
tested tested 

2006 20 Denka 100 20 Dade 100 
Seiken Behring 

2007 20 Bio rad 100 20 Bio rad 100 

2008 20 Bio rad 100 20 Bio rad 100 

• Small outbreaks and sporadic cases 
• Outbreaks are spread to the area with high 

density of population 
• Epidemic firstly occurred in Ha Noi and 

spread to several northern provinces. 
• Highest incidence amongs people at age 

of 18-26 
• Low rate in young children proving the 

effectiveness of Measles vaccine 
immunization program for children in Viet 
Nam over the past many years. 

IHC - Measles/Bio rad 
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~ 
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0 0 0 

~ :<l 

~ g § ; 0 ; ~ ~ ~ ~ ~ ~ ;;; 
;;; "' ;;; Si iii .. 

Confirmatory testing in 
2007 and 2008 

• Measles: 1 00% (60/60) 

• Rubella: 90% (36/40) 
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Virus Isolation 

No. of CPE Confirmed by 

Year Throat RT-PCR 
swab No % No. Pes. 

2006 18 6 33.3 6 6 (100%) 

2008 42 16 38 16 16 (100%) 

2009 91 17 19 17 17 (100%) 

Challenges or problems, request 

• Update training for staffs. 

• Dade Behring kits. 

Laboratory reporting and sharing data 

with National EPI or surveillance system 

- Sending monthly report to WHO. 

- Sending daily report to North EPI and National 

EPI (outbreak). 

- Attending the EPI quarterly review meetings. 

Thank you for your attention 
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Group 6 (Fiji) 





I Oual11 f 1\ssuranr:e rv'l easure;, 

• Establish Quality management System 111 200~J to support 
Pre-analytrc AnalytiC and Post-/\nalyt1c phase of CD 
Test1ng il l h/lilta1l<a House 

lv1ei1 sles i1nd RutJella qualltj assurance needs to develop 
rn-'1ousc contra: our lrrnrtatron rs t11e ioN 'Jotume of posrtrve 
:;e1n1ptes , Need posrtr'Je ref samples r 

There IS 100'" correlation of our lv1 E. R Eth tes t res ult wrt11 
the VIDRL WHO Refere11ce lab restllls 

I 
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