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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.


☒ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: bookmark=id.41ydgmesai52]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: 09/01/2026


When you are ready to submit your video files, please contact our Content Manager, Utkarsh Khare. 

Current Protocol Length

Number of Steps: 23
Number of Shots: 57

Interviews 

Authors: The statements are edited for length and clarity. 

INTRODUCTION:
NOTE to VO: Please record the introductory and conclusion interview statements.

REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. This research evaluates dried blood microsampling for metabolomics against plasma, assessing its feasibility and performance as a standard matrix for blood-based workflows.
1.1.1.    2.2.3. and 2.3.2.
  
Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2.  Our research addresses the limited standardization of dried blood microsample metabolomics by integrating complementary GC-MS and LC-MS profiling within a single workflow.
1.2.1.   5.3.2.

CONCLUSION:

Describe the most important consideration or challenge when performing this protocol.
1.3. The most important consideration is following the specific sample preparation procedures required for blood microsampling devices to ensure reliable analysis.

1.3.1.   3.1.1. and 3.1.3. 

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.4. Future studies can further investigate untargeted metabolic profiles of blood microsamples and advance their integration into standard MS-based metabolomics analytical workflows.
1.4.1.    4.1.4. and 5.5.1. 

Ethics Title Card
This research has been approved by the research ethics committee of the Aristotle University of Thessaloniki 

Protocol  
[bookmark: _heading=h.8tqf4zmvkcie]
2. Blood Sample Collection
Demonstrator: Daniel Marques de Sa e Silva

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by washing the participant's hands with warm water to remove potential contaminants and increase blood flow [1]. Clean the finger using a 70% ethanol solution and allow it to naturally evaporate [2].  Twist off the cap of a sterile, single-use contact-activated lancet with a 1.5-millimeter depth [3]. Place the lancet against the center of the fingertip and press [4].
2.1.1. WIDE: Talent washing the hands with warm water
2.1.2. Talent cleaning the finger using a 70 percent ethanol solution
2.1.3. Talent twisting off the cap of the sterile, single-use contact-activated lancet
2.1.4. Talent placing the lancet against the center of the fingertip and pressing

2.2. Wipe away the first drop of blood [1] and wait for a new drop to form [2]. Without removing the volumetric absorptive microsampling device from its holder, touch the 20 -microliter tip to the drop of blood while positioning the device vertically above the sample without submerging it [3]. 
2.2.1. Talent wiping away the first drop of blood
2.2.2. Shot of a new drop of blood forming on the fingertip
2.2.3. Talent holding the device vertically and touching the 20 µL tip to the new blood drop 

2.3. After the tip is completely saturated and has turned red, hold it in place for an additional 2 seconds, then remove it from the blood sample [1]. Place the collected samples in their original boxes on a flat, clean surface, away from direct sunlight and heat, ensuring the tips do not touch any external object, and allow the samples to dry for 2 hours at room temperature in ambient humidity [2].
2.3.1. Talent holding the completely saturated red tip in the blood sample and then removing it
2.3.2. Talent placing the samples in their original boxes and keeping them aside for 2 hours
2.4. Store the samples in a bag with a desiccant at minus 80 degrees Celsius until the analysis [1]. 
2.4.1. Talent closing the original box and placing the samples in a bag with a desiccant for storage at −80 degrees Celsius

3. Metabolite Extraction
3.1. Detach the entire tip from the plastic handler using the cap of a microcentrifuge tube [1] and place it into a round-bottom microcentrifuge tube [2]. Rehydrate the tip by adding 50 microliters of ultrapure water directly onto the tip [3], followed by 400 microliters of methanol containing an internal standard mix to extract the metabolites and promote protein precipitation [4-TXT].
3.1.1. Talent using the cap of a microcentrifuge tube to detach the entire tip from the plastic handler
3.1.2. Talent placing the detached tip into a round-bottom microcentrifuge tube
3.1.3. Talent adding 50 µL of ultrapure water directly onto the tip 
3.1.4. Talent adding 400 µL of methanol containing the internal standard mix to the round-bottom microcentrifuge tube TXT: Internal Mix: Isotopically labeled D-Myristic acid

3.2. Sonicate the samples continuously in an ice bath for 10 minutes [1-TXT]. Using tweezers, carefully remove the tip and clean the tweezers with methanol between samples [2]. Centrifuge the samples at 6720 g for 10 minutes at 4 degrees Celsius [3].
3.2.1. Talent placing the samples in the ice bath for sonication TXT: Power settings: 215/860 W, frequency 35 kHz
3.2.2. Talent carefully removing the tip from the round-bottom microcentrifuge tube using tweezers while cleaning the tweezers with methanol between the samples
3.2.3. Talent placing the samples in the centrifuge and closing the lid

3.3. Transfer 150 microliters of each supernatant into a new microcentrifuge tube for the reversed-phase liquid chromatography analysis or LC, (LC) analysis [1] and to a new 1.5-milliliter glass vial for the gas chromatography or GC, (GC) analysis [2]. Transfer 50 microliters from each sample supernatant into a single vial to prepare a pooled intra-study quality control sample [3]. 
3.3.1. Talent transferring 150 µL of the supernatant to a new microcentrifuge tube for the reversed-phase liquid chromatography analysis 
3.3.2. Talent transferring 150 µL of supernatant to a new 1.5-milliliter glass vial for the gas chromatography analysis
3.3.3. Talent transferring 50 microliters from each sample supernatant into a single vial 
3.4. Vortex the pooled sample briefly to ensure complete homogenization [1]. Partition it into multiple aliquots of the same volume as the study samples in a new microcentrifuge tube for the reversed-phase LC analysis [2] and a new 1.5-milliliter glass vial for the GC analysis [3].
3.4.1. Talent briefly vortexing the pooled intra-study quality control sample
3.4.2. Talent partitioning the pooled sample into equal-volume aliquots for reverse phase-LC analysis
3.4.3. Talent partitioning the pooled sample into equal-volume aliquots for GC analysis

3.5. Evaporate the supernatants to dryness for 2 hours in a vacuum concentrator using aqueous evaporation mode at room temperature [1-TXT]. Remove the samples as soon as the solvent has completely evaporated [2]; if needed, store the dried samples overnight at minus 80 degrees Celsius [3]. 
3.5.1. Talent placing the supernatants in the vacuum concentrator TXT:  Vacuum level of −600 mmHg (−800 mbar0 at 1400 rpm
3.5.2. Talent removing the samples from the concentrator
3.5.3. Talent placing the samples at -80°C
4.  Sample Preparation for LC-MS and GC-MS Analysis
4.1. For Liquid Chromatography–Mass Spectrometry or LC-MS (L-C-M-S) analysis, reconstitute the dried residues of both the test and quality control samples in 100 microliters of the initial mobile phase [1-TXT]. Vortex the samples briefly [2], then centrifuge them at 6720 g for 10 minutes at 4 degrees Celsius [3]. Transfer the supernatant into an autosampler vial with an insert [4].
4.1.1. Talent reconstituting the dried residues of both samples in 100 µL of the reconstitution solvent   TXT: Refer to the text protocol for solution preparation
4.1.2. Talent vortexing the sample briefly
4.1.3. Talent placing the sample in the centrifuge and closing the lid
4.1.4. Talent transferring the supernatant into an autosampler vial with an insert

4.2. For Gas Chromatography–Mass Spectrometry or GC-MS, (G-C-M-S) analysis, prepare the methoxyamination agent by dissolving 40 milligrams of methoxyamine hydrochloride into 1 milliliter of pyridine [1].  Prepare the derivatization agent by adding 10 microliters of trimethylchlorosilane to 1 milliliter of MSTFA (M-S-T-F-A) [2-TXT].
4.2.1. Talent adding 40 mg of methoxyamine hydrochloride into 1 mL of pyridine 
TXT: Perform GC sample preparation in a fume hood
4.2.2. Talent adding 10 µL of trimethylchlorosilane to 1 mL of MSTFA  
TXT: MSTFA: N-Methyl-N-trimethylsilyltrifluoroacetamide 

4.3. Add 10 microliters of the methoxyamination agent into the dried residues of the test samples and quality control samples [1]. Vortex the samples briefly [2], then incubate the samples statically at 30 degrees Celsius for 90 minutes  [3].
4.3.1. Talent adding 10 µL of the methoxyamination agent into the dried residues of the test samples and quality control samples
4.3.2. Talent vortexing the samples briefly
4.3.3. Talent placing the samples at 30 °C in the oven

4.4. After the samples return to room temperature, add 90 microliters of the derivatization agent [1]. Replace the vial caps with new caps [2] and vortex the samples for 30 seconds to ensure a homogeneous mixture [3]. Incubate the mixture statically at 37 degrees Celsius for 30 minutes [4].

4.4.1. Talent adding 90 µL of the derivatization agent to the samples 
4.4.2. Talent replacing the vial caps with new caps
4.4.3. Talent vortexing the samples for 30 seconds
4.4.4. Talent placing the mixture at 37°C 

4.5. Add 10 microliters of the injection standard to each sample after the samples return to room temperature [1-TXT]. Replace the vial caps [2] and vortex the samples briefly [3]. 
4.5.1. Talent adding 10 microliters of the injection standard to each sample 
TXT: Injection standard: 6.25 mg/L Pentadecane in pyridine
4.5.2. Talent replacing the vial caps with new caps
4.5.3. Talent vortexing the samples briefly

4.6. Transfer the final mixture into glass chromatography vials with micro-inserts [1]. Load the vials into the autosampler tray and equilibrate them for 4 hours at room temperature before the first injection [2]. 
4.6.1. Talent transferring the final mixture into glass chromatography vials with micro-inserts
4.6.2. Talent loading the vials into the autosampler tray

5. LC-MS and GC-MS System Configuration
5.1. For reverse phase LC-MS configuration, prepare the reversed-phase eluents and wash solutions [1-TXT]. Ensure that the HSS T3 C18 (H-S-S-T-three-C-eighteen) column is properly positioned in the column oven [2-TXT]. Place each solvent line in its corresponding channel [3], then purge all channels through the control software [4].
5.1.1. Talent preparing the reversed-phase eluents and wash solutions TXT: Refer to the text protocol for solution preparation
5.1.2. CU: Shot of the HSS T3 C18 column positioned inside the column oven TXT: Column Dimensions: 100 mm x 2.1 mm, 1.7 µm
5.1.3.  Talent putting all the lines into the corresponding channels
5.1.4. SCREEN: Solvent lines being selected in the HyStar Control software, and Purge being clicked 
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/account/file-uploader?src=22122613

5.2. Set the column temperature to 40 degrees Celsius [1]. Start flushing the column with 100% mobile phase A at a flow rate of 0.1 milliliters per minute [2]. Gradually increase the flow rate by 0.1 milliliters per minute until it reaches 0.35 milliliters per minute, allowing the pressure to stabilize and checking for leaks after each increment [3]. 
5.2.1.  SCREEN: Column temperature is being set to 40 °C
5.2.2. SCREEN: Column flushing being started with 100% mobile phase A at 0.1 mL/min
5.2.3. SCREEN: Flow rate being increased in 0.1-mL/min increments to 0.35 mL/min 

5.3. Equilibrate the column at the initial gradient condition of 0% eluent B for approximately 30 minutes [1], then start the sample sequence [2].
5.3.1. SCREEN: Column being equilibrated at 0% mobile phase B for approximately 30 minutes
5.3.2. SCREEN: RP-LC-MS sample sequence being started

5.4. For GC-MS configuration, ensure that the DB-5 (D-B-five) capillary column  is properly positioned in the column oven [1-TXT]. Set the column to the initial temperature of 60 degrees Celsius [2] and the programmed temperature vaporization injector to an initial temperature of 110 degrees Celsius [3]. Then, start the sample sequence [4].
5.4.1. CU: Shot of the DB-5 capillary column positioned inside the column oven
TXT: DB-5 column stationary phase: 5% phenyl-methyl-polysiloxane
5.4.2. SCREEN: GC-oven initial temperature being set to 60 °C.
5.4.3. SCREEN: Programmed-temperature vaporizing injector initial temperature being set to 110 °C
5.4.4. SCREEN: GC-MS sample sequence being started

5.5. Following the completion of the reverse phase LC-MS and GC-MS analytical sequences, process the acquired data to obtain mass-to-charge ratio and retention time features, along with their corresponding intensities [1].	Comment by Helen Gika: dont we show the chromatograms ?	Comment by Daniel Marques: We show rt/mz plots in the results session	Comment by Helen Gika: its better also show a representing chromatogram in the screen when the analysis is completed
5.5.1. SCREEN: Acquired data is being processed to obtain mass-to-charge ratio, retention time, and signal intensity

Author: Step 5.5 has been added to provide a transition from the protocol to the results section.



Results
6. Results 

6.1. Both LC-MS and GC-MS analysis showed a rich metabolic profile [1]. The LC analysis showed early-eluting signals attributed to highly hydrophilic metabolites that were poorly retained on the reversed-phase column [2], while the GC-MS captured signals across a broader retention-time range [3].
6.1.1. LAB MEDIA: Figure 2
6.1.2. LAB MEDIA: Figure 2A  Video editor: Please place a rectangle around the dense cluster of dots at the start of the graph, next to the 0 on the retention-time axis
6.1.3. LAB MEDIA: Figure 2B  Video editor: Please place a rectangle around the cluster of dots, starting before 10 on the x-axis and ending just after 30

6.2. The LC platform provided extensive chemical coverage [1], while the GC-MS platform displayed a smaller subset of features [2]. Despite differences in feature coverage, the relative standard deviation distributions showed a similar overall pattern and spread for both LC-MS [3] and GC-MS, indicating comparable reproducibility between the two platforms [4]. 
6.2.1. LAB MEDIA: Figure 3A  Video editor: Please highlight the green bar labeled as LC
6.2.2. LAB MEDIA: Figure 3A  Video editor: Please highlight the orange bar labeled as GC
6.2.3. LAB MEDIA: Figure 3B. Video editor: Please highlight the green violin shape labeled as LC
6.2.4. LAB MEDIA: Figure 3B. Video editor: Please highlight the orange violin shape labeled as GC

6.3. Comparison of the identified metabolites showed largely complementary coverage between LC-MS and GC-MS [1], with 40 metabolites unique to LC-MS [2], 54 unique to GC-MS [3], and only three metabolites shared between the two platforms [4].
6.3.1. LAB MEDIA: Figure 4C. 
6.3.2. LAB MEDIA: Figure 4C. Video editor: Please highlight the pink LC circle and the number 40
6.3.3. LAB MEDIA: Figure 4C. Video editor: Please highlight the green GC circle and the number 54
6.3.4. LAB MEDIA: Figure 4C. Video editor: Please highlight the overlapping region containing the number 3 
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