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About the resource 

The virtual reality resource has been developed to show the multiplex ligation-dependent 

probe amplification (MLPA) laboratory procedure to learners without them having to go into a 

physical laboratory. This means that more learners can view a process at once than would 

otherwise be possible within limited laboratory space. 

It is important to note that this resource is not designed to fully train someone to 

competency; learners who will ultimately be carrying out the procedure will need additional 

hands-on training within the laboratory. For some learners, however, observing and 

understanding the procedure is all that is required for their training pathway. 

For trainer-led sessions 

The virtual reality film is not designed to be used standalone. To support trainers and 

learners, there are two sets of supporting material that should be referenced and used during 

and after a training session. 

• Trainer pack (this document) – for trainers leading a session with any number of 

learners. 

• Model answers document – for learners who are attending a trainer-led session. We 

suggest that learners are directed to this material for their reference after their 

session, as it contains model answers to the formative questions that will be 

discussed. 

For self-led sessions 

• For learners working through the resource without a trainer present, please follow this 

link1 to access the appropriate resource, which includes formative questions and 

model answers. 

This material has been developed by practice educators and NHS England’s Genomics 
Education Programme team to ensure that learners get the most out of the session. 

  

 
1 https://forms.office.com/e/b3SDsJtY6C 

https://forms.office.com/e/b3SDsJtY6C
https://forms.office.com/e/b3SDsJtY6C
https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2Fb3SDsJtY6C&data=05%7C02%7Cben.armstrong8%40nhs.net%7C4a76605c877e40212bf508dce2c67d56%7C37c354b285b047f5b22207b48d774ee3%7C0%7C0%7C638634589325668657%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=6yB754UvYTL1nu%2FpRoAfX1%2BCLn3PO66zunoV7oMKjE0%3D&reserved=0
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Pre-learning 

Before beginning the VR training, it is important that learners understand the principles of 

MLPA. We recommend that all learners look at the following resources in advance of either 

their taught session or working through the VR film on their own: 

• MRC Holland: How does MLPA work?2 (Video, 7 mins) 

• MRC Holland: Principle of MLPA3 (Article, 5 mins) 

Learning objectives  
By the end of the session, learners will be able to: 

• describe the purpose of MLPA; 

• explain the key steps in the MLPA procedure; 

• identify the principle components of an MLPA reaction; 

• summarise why liquid handling robots are used in a laboratory; and 

• outline the quality control procedures in MLPA set-up. 

Assessment 
There is a short assessment available for learners to complete after watching the VR film. 

We recommend that learners complete this assessment to assure themselves that they have 

met the learning objectives. 

To get access to the assessment, learners should: 

1. Register for a Moodle account, using this form4. 

2. Wait for an email from Moodle providing instructions on how to finish setting up their 

account (Note: applications are processed manually by the GTAC team and it may 

take time to receive this email). 

3. Navigate to the VR assessment using this link5. Then click ‘self-enrol’ to access the 
assessment.  

 
2 https://support.mrcholland.com/kb/articles/video-how-does-mlpa-work 
3 https://www.mrcholland.com/technology/mlpa/technique 
4 https://forms.office.com/e/tPaF1kLFcE 
5 https://pgvle.co.uk/course/view.php?id=606 

https://support.mrcholland.com/kb/articles/video-how-does-mlpa-work
https://www.mrcholland.com/technology/mlpa/technique
https://forms.office.com/e/tPaF1kLFcE
https://pgvle.co.uk/course/view.php?id=606
https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2FtPaF1kLFcE&data=05%7C02%7Cben.armstrong8%40nhs.net%7C0d6b55443e3642eaf3ae08dcea0b022a%7C37c354b285b047f5b22207b48d774ee3%7C0%7C0%7C638642580195700569%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=YUsU9%2BSYaObPjYt0MLCW1ex%2F%2FKhBc03%2BlcqvTlwKbw0%3D&reserved=0
https://pgvle.co.uk/course/view.php?id=606
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Trainer pack 

There are a number of ‘bookmarks’ throughout the VR film – points that can be set to 

automatically pause the footage to allow for discussion to take place. 

Important: when you first receive your VR kit, bookmarks will not be preloaded and will have 

to be added manually. We recommend that this is done as part of familiarising yourself with 

the equipment. After doing so once, they will be remain for future sessions. For help in 

adding bookmarks, please scan the QR code inside the kit box to be directed to supporting 

materials. 

At each of these bookmarks, as well as at the end of the film, there are questions to ask and 

discuss, as outlined in this pack. Your role is to ensure that the group sufficiently covers 

each of the points. Each question is in bold. This is not a script – you may wish to discuss 

additional things, or additional questions may arise, however, these are the key points to 

cover.   

Note: You may wish to look at the detailed information in the ‘model answers document’ in 

advance of leading a session; the answers provided here are intentionally brief and are 

designed to act as prompts rather than prescriptive responses. 

After discussing the points below, finish the VR session with your group and direct them to 

the assessment so that they can test their knowledge. 

Bookmark 1: Preparation (6:44) 
1. What information regarding the patient samples and MLPA procedure is 

required before we begin?   

• Which patient samples are to be processed.  

• How many and which normal controls to use.  

• Which positive control to use.  

• Which MLPA probe kit to use.   

• The concentration of all the DNA samples (patient samples and controls).   

2. Why are DNA samples stored in a fridge? Why are some reagents stored 

frozen?  

• Manufacturers will provide information regarding how reagents need to be stored, and 

these guidelines must be followed to ensure that they remain stable.  

• Under UKAS accreditation, we are unable to use reagents that are not stored 

correctly in case of a false negative or false positive result, or a run failure.   
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• DNA samples being kept long-term should be stored in the freezer (-20ºC/-80ºC) to 

preserve their stability; in the short term, they can be stored in the fridge.   

3. Why are DNA samples mixed with a vortex and then centrifuged?   

• Vortexed to ensure rapid and efficient mixing so that a representative aliquot can be 

pipetted up and used in testing.   

• Centrifuged to collect the sample to the bottom of the tube, enabling it to be 

accurately pipetted. Also helps to prevent contamination through the release of 

aerosols and splash contamination from the tube when opened.   

4. Why do we need to dilute the patient’s DNA?  

• To ensure that the input concentration, which will be specific to the procedure, is 

suitable for the PCR reaction.   

• If too little DNA is added to the PCR reaction, it may not be possible to determine an 

accurate result as the signal intensity on the analyser will be too low.   

• If too much DNA is added, then the signal intensity on the analyser will be too high, 

causing saturation, which can also impact on the accuracy of the result.   

5. What do we use to dilute the DNA and why?  

• Molecular grade water or a buffer such as Tris EDTA (TE).   

• It is important that the diluent is molecular-grade to ensure that no contaminants are 

introduced into the PCR reaction and that there are no nucleases that could degrade 

the DNA.  

6. How do we know where to place each DNA sample for the liquid handling 

robot?  

• Locations of each patient sample tube have been pre-specified by supporting 

paperwork created for the MLPA set-up.   

7. What is used as the negative control?   

• TE buffer: a liquid with no contaminants and no DNA present.   

8. When are transfer checks performed?   

• When there is any transfer of genetic material between two locations.  

9. What other checks by a supporting technician are also required and how are 

these recorded?  
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• To make sure that the locations of patient samples/reagents are correct, and that key 

reagents are correct.   

• The supporting technician signs the relevant paperwork which is an important internal 

quality control measure.   

Bookmark 2: Biomek (10:26) 
10.  Why is the Biomek liquid handler used here rather than manual pipetting?   

• Liquid handlers enable precise, accurate pipetting in a reproducible manner; it is also 

easier and faster to process large numbers of samples.   

• Automation frees up time for technical colleagues to perform other tasks and thereby 

increases efficiency.   

• The robots are flexible – scripts can be written for various different tasks that instruct 

the robot what to do and when.   

• There is a record of the steps completed by the robot and so these enable monitoring 

and analysis of liquid handling actions.    

11.  What checks are made prior to using the Biomek?  

• That the waste bottle has enough capacity (is over half empty).   

• That the reservoir bottle is over half full.  

• That the biobin has enough capacity for waste.  

12.  What steps are needed to set up the Biomek? What is the purpose of each of 

these?   

• Home all axes – to ensure that the robot is navigating the deck correctly and going to 

the correct place for each action.  

• Free the tubes of air bubbles – to ensure correct pipetting and dispensing of liquids.  

• Bring in the script – ensure the correct liquid handling actions are selected for the task 

(as set out in the SOP).  

• Set up Biomek deck – to ensure components are in the pre-determined locations for 

the liquid handler to navigate to.  

• Label the plates – to ensure correct patient sample handling and identification of 

different plates in the task.  

• Unscrew the DNA tubes – to allow the liquid handler access to the samples.   
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13.  What checks are performed by a supporting technician for the Biomek set up 

and why?   

• The orientation and layout of the deck.  

• That the correct script has been loaded.   

• This is an internal quality control step to reduce the risk of error and help ensure 

correct sample processing.  

Bookmark 3: Hybridisation (14:45) 
14.  What are thermocyclers used for?   

• They hold liquids at specific temperatures for specific times to allow heat-based 

reactions to occur.   

• Sometimes a reaction requires a set temperature; for others, the temperature 

fluctuates in a cycle with varying time durations at various temperatures.   

15.  Why is a compression pad used in the thermocycler?   

• It helps reduce the possibility of evaporation occurring.  

16.  What happens during the denaturing step?  

• The sample is heated to 98°C for five minutes.   

• It separates the DNA strands – from double-stranded into single strands.    

17.  Why are MLPA probe mixes prepared in a clean room?  

• A clean room is a space that maintains a low concentration of airborne particles and 
therefore potential contaminants to minimise the risk of contamination of the stock 

reagents.  

18.  Why are probe mixes not centrifuged?   

• Probes must be transferred to the sample in equal amounts which will be the case if 

they are adequately mixed; centrifuging the mixes would separate the probes 

according to size.  

19.  What is pipette mixing?   

• Gentle pipetting up and down before expelling the last of liquid from the pipette tip.   

20.  What happens in the probe hybridisation step?  

• The sample is heated to 95°C for one minute and then held at 60°C for 16 hours.   
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• This allows the probes to anneal to their complementary targets.   

• The probe mix can contain up to 60 MLPA probes.   

• The left and right oligo probes for each target bind to immediately adjacent locations 

on the target DNA.   

21.  Why are lot numbers recorded?   

• This is an essential component of internal quality control and helps us to identify 

which components of a test might be causing an issue in the event of a test failing to 

meet the specific expected quality metrics for that assay.  

Bookmark 4: Ligation (16:50) 
22.  What is in the ligation master mix?   

• Ligation buffer and Ligase 65.  

23. What happens during the ligation step?   

• Ligase enzyme joins (ligates) the probes together.   

• The enzyme (ligase 65) catalyses the creation of a covalent bond between the left 

and right oligo.   

• The enzyme is then inactivated by heating the reaction.   

24. Why must the ligase enzyme be kept on ice?   

• To ensure the enzyme’s ability to function is maintained. It is very sensitive to 
temperature.   

25. Why are the probes designed as left and right probes that need ligating?   

• For specificity: only if the specific target site is present in the sample DNA will the left 

and right probe pair be able to bind to it.   

• Once bound, the ligase enzyme joins them together to then amplify in the next step.    

• If the probe was a single probe, it would result in non-specific amplification without the 

need for target DNA recognition.   

End of film 

26.  What is being amplified during the PCR step?   

• The ligated probes.  

27.  What is happening at each of the different temperatures of the PCR cycle?  
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• Denaturation, primer annealing, extension.  

28.  What is the purpose of capillary electrophoresis in the MLPA process?   

• It enables separation of the amplified fragments by size using capillary 

electrophoresis.   

• A laser excites the fluorescent dye incorporated in the amplified fragments and 

fragments are detected.   

• Fragments move through the separation polymer towards the detector; smaller 

fragments travel faster than larger fragments.  

29.  What is the purpose of the size standard in the reaction?  

• A size standard is a set of fluorescently labelled DNA fragments of known length 

which function as a molecular ruler.   

• It is labelled with a different fluorescent dye to that of the MLPA probe products.   

• The fluorescence of the size standard and MLPA amplicons are detected by the 

detector in the capillary electrophoresis machine as the fragments migrate through 

based on size – small fragments pass through quicker than larger fragments.  

• The migration of each MLPA amplicon is compared to the migration of each fragment 

of the size standard to determine the size and therefore the identity of the MLPA 

amplicon.   

30.  What are the good laboratory practice steps for using the capillary 

electrophoresis machine for fragment separation?   

• Check the maintenance is up to date.  

• Visually check there is enough polymer for the run.  

31.  Why do the samples need to be denatured prior to loading on the capillary 

electrophoresis machine?   

• To ensure the DNA fragments are single-stranded to enable accurate size 

separation.   

32.  How is the data visualised and QC checked?    

• It is loaded into the specialist analysis software.   

33.  Can you summarise the quality measures that help to minimise errors and are 

important in monitoring metrics and identifying issues?  
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• PPE – lab coat (pre-and post-PCR), gloves.  

• Separating pre- and post-PCR techniques.   

• Bristol lab have a clean room for making up master mixes in a DNA-free environment 

– minimise risk of reagent contamination with DNA.   

• Transfer checks by an independent supporting technician.   

• Checking programs and scripts before use.  

• Machine set up checks – check by an independent supporting technician, check that 

the machine is ready to be used.  

• Recording lot numbers.  

• Centrifuging plates and using seals to minimise contamination through aerosols.  

• Keeping reagents and patient samples at the optimal temperature to preserve 

integrity.  

• Setting up work area in a way that minimises contamination when manual pipetting 

performed; being mindful of where clean pipette tips are located and ensuring that 

they don’t have to be reached over to get to the waste bin.  

 

 

 


