Sample collection & pre-analytics
Same patient, different sample
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Sample collection & pre-analytics
Same patient, different sample
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Tasting biofluids...
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Lack of standardization
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Biofluid collection & processing
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Biofluid collection & processing: no standardization
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“The survey indicated that variability in preanalytical
approaches reaches 94%”
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Biofluid collection & processing
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Example: EV-miRNA (2019-2022)

e Blood (biofluid) collected from cancer patients
e Plasma (sample) prepared for EV-miRNA
e Studies (n=19)
> Collection & processing (pre-analytics)
" Not reported (n=4) or different between studies (n=15)
e Plasma contains miRNA carriers other than EVs
» Not measured & not reported

e Hemolysis disturbs miRNA measurements
» Not measured & not reported

e Results incomparable between studies

JWP Bracht et al. JEV 2023; DOI: 10.1002/jev2.12302



Reported pre-analytics in EV-miRNA studies

e 4 studies (>20%) reported nothing at all ®
e 15 studies

® Processing
> Anticoagulant:  4x
> Centrifugation:  1x, 2x, 3x
> Speed (g): 500g — 16,000¢g (...)
> Filtration: No / Yes (3 different pore sizes)

e Sample composition
» Confounders 0-1 study
» Hemolysis 0

JWP Bracht et al. JEV 2023; DOI: 10.1002/jev2.12302



Hemolysis -> impairs EV-miRNA measurements

%RBC Score | A414 nm | A541 nm

100 4 >4.0 3.517
20 3 3.523 1.152
4 2 1.770 0.337
1 1 0.795 0.086

Unsuitable for

0.2 0 0.241 0.061 miRNA analysis
0.04 0 0.203 0.056

>

0.01 0 0.193 0.055

0 0 0.170 0.054

Canadian Blood Services, Scientific Reports 2020 10:5373 10



Cancer biomarker research: EV-miRNA (2019-2022)
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Sample collection & pre-analytics

THE CHEMISTRY OF RUM

Il 1F i

RAW MATERIALS FERMENTATION DISTILLATION AGEING MIXING

Molasses, Sugar cane Uzually ar 30-33"C and Uzing either continuous or

Ofeen carried out in Different diszillaces
juice, ar cane syrip pH 5.5-58 for 1-3 day= pot-ztill distillation

charred oak barrals blended for consisrancy
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Distilled rum originates from sugar cane plantations in the Caribbean. It was a useful way of disposing of
molasses, a by-product of refining sugar cane. There is not a single standard for rum, with different countries
having different regulations for the spirit, but it can be loosely split into dark, gold, light, and spiced rums.

Distillery Trail 12



Comparing EVs and rum (IP Joyce Rops ©!!
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“The survey |nd|cated that variability in
preanalytlcal approaches reaches 94%”
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Solving the problem: accept (taste) differences
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Report composition of your biofluids
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MiBlood-EV: report sample composition ©
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MIBlood-EV: Minimal information to enhance the quality and
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Measure and report sample composition

Blood collection Plasma & serum Extracellular vesicles
(biobanks) Biomarkers
= — =
« Over 40 variables « Report protocol & measure and report
W * No standardized sample composition (MiBlood EV)
protocols & N
\ J
Y

End product of collection & handling = starting material EV research

17



MiBlood-EV

e Use and report your own protocol
® Report composition of prepared samples
e Why?
> Develop evidence-based pre-analytical protocols

> Develop sample inclusion & exclusion criteria
" At least we know EV-miRNA was measured in hemolytic
plasma samples (careful with interpretation!)

» Combine / exchange samples

e Improve reproducibility
» Comparability of EV results

18



MiBlood-EV onl

Time Period of Experiment (1.3) 1 pts

When samples were collected/processed

e.g. 2022-2024

Number of Samples (1.4) 2 pts

Critical for statistical power assessment

Total sample count...

Cargo of Interest (1.5) 2 pts
Primary analyte being studied

Biospecimen Type (1.6) 2 pts

Plasma vs serum affects EV composition

Biospecimen State (1.7) 2 pts

Storage state affects EV quality

Source of Frozen Specimens (1.8) 1 pts

Where frozen samples originated

e.g. Biobank name, internal collection...

Years of Collection (1.9) 2 pts
Sample age affects degradation

Range (e.g. 2018-2022)..

ine reporting tool, in prep.

Needle Diameter (2.3) 1 pts

Small needles (>21G) can cause hemolysis

e.g. 21-gauge...

Blood Volume Collected (2.4) 2 pts

Volume affects dilution calculations

mL per tube...

Plasma Anticoagulant (2.5) 3 pts
Critical: affects EV concentration and composition

Serum Tube Type (2.6) 1 pts

If using serum samples

e.g. with/without gel separator...

Serum Clotting Time (2.7) 1 pts

Time allowed for clotting before centrifugation

minutes. ...

Time: Collection — 1st Centrifugation (2.8) 3 pts

Delay affects platelet activation and EV release

Range in hours (e.g. 0.5-2 hr)...

Transport Temperature (2.9) 2 pts

Temperafure during transpert fo lab

Transport Condition of Tubes (2.10) 1 pts

Presence of Hemolysis Assessed? (3.3) 4 pts

Hemolysis: RBC fragmentation releases hemoglobin

Frequency of Hemolyzed Samples (3.4) 2 pts

Percentage of samples with visible hemolysis
e.g. <25%, 25-50%, =50%...

Method Used to Assess Hemolysis (3.5) 2 pts
Visual = qualitative; analyzer/spectro = quantitative

RBC Count (3.6) 2 pts

Ifusing hematology analyzer

Median, 95% CI, N (cells/L)...

RBC Counter Brand/Type (3.7) 1 pts

Instrument specifications

e.g. Sysmex XN-1000..

Hemoglobin Concentration (3.8) 2 pts

If using spectrophofometry

Mean g/l...

Spectrophotometer Specs (3.9) 1 pts

For hemoglobin quantification

Brand, model, wavelength (e.g. 414 nm)..

Hemolyzed Samples Discarded? (3.10) 2 pts

Kindly provided by Matt Roth (EVP FAIR-KID task force)

19



Who cares? Are pre-analytics relevant?

Biomarker Biomarker
Discovery Verification

Biomarker Validation Clinical Translation

Matched controls Accuracy Clinical Sensitivity Current Good Manufacturing Laboratory Developed Test

In vitro & in vitro studies Practices (cGMP) (LDT)
g fa ne International Organization
ioflui Precision Clinical Specificit o2
Biofluid type P y f Standardization(ISO)
Sample quality & Editorial
characteristics
. . . h ://doi. 10.1038/544222-023-00146-1
EV isolation/separation tpsi/jdol.0ra/101038/¢
EV AnaIySIs |® Check for updates
Academic research plays a centralrole in reality of translational pathways should be accounted
. the translational ecosystem, sitting on one for to avoid the engineering of solutions that will never
Data AnaIyS|S end of the valley of death, that is, the gap leavethelab. -
between preclinical research and real-world Second: chmcal.need and feaS|.b|I|ty‘of dep[oymgm
.. - sy . . across various settings should be identified before div-
clinical appllc?tlor?ﬁ. Consm.ermg clinical ing into the laborious and time-consuming endeavour of
need and applicability e?rly inresearchand developing a new biomedical product for clinical trans-
development, and knowing about regulatory lation. Here, context matters, including systemic, infra-
and commercialization processes, may help structural, operational and logistical limitations. Often, -
academics push innovations across the valley. much effort is invested into optimizing bioengineered

Yekula et al. Methods (2020) vol. 177, 58-66; Nat Rev Bioeng 2023 (1), 875 20



Same patient, different sample: recommendations

e How you treat your samples, affects your results

» Use available guidance documents
= MISEV, guidelines, position papers, etc.

> Treat all biofluids & samples the same

> Use established (commonly used) protocols

> Report protocols

> Measure & report composition of your samples

21



Taste your samples and report their composition

Lisa Hubbard
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Interested in scientific reproducibility?

Join Now

Scientific Reproducibility Subcommittee

The Scientific Reproducibility Subcommittee is a permanent subcommittee of the ISEV Science and Journals committee that has independent authority over its scientific program.

The goal of the SR Subcommittee is to improve the reproducibility of research on extracellular vesicles (EVs), and thus help the EV community attain robustness, reliability, credibility and sustainability. To achieve t

together as task forces and intersociety working groups on topics ranging from isolation and detection of EVs in a body fluid to regulatory affairs. Recommendations are disseminated in position papers, guidelint
(the Minimal Information for Studies of Extracellular Vesicles) and tools such as EV-TRACK.

Meet & greet with task force chairs, Friday, 08.30-10.00 23
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