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The HUNT Study - a longitudinal population
health study in Norway

« The Trendelag Health Study (HUNT) is Norway's largest collection of
health data from a population. Data and samples are obtained through
four population surveys - the first one starting in 1984 and the last one
ending in 2019.

- Nearly 250,000 people from the county of Trendelag have particips ﬁ
with questionnaire, interview data and clinical measurements. Almost
110,000 participants have submitted biological samples.
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Timeline, HUNT surveys

1984-1986 1995-1997 2006-2008 2017-2019 2021-2023

HUNT1 HUNT3 HUNT4 HUNT Covid

Participated (89,4%): Participated (54,1%): Participated (54,1%): Participated (64%):
77 212 50 807 56 078 18 000 (per. 01.09.2022)

HUNT 1-2 cohort HUNT 1-2-3 cohort
Participants: 47 313 Participants: 27 991

HUNT 2-3 cohort HUNT 2—3-4 cohort
Participants: 37 069 Participants: 25 909

HUNT 1-2-3-4 cohort
Participants: 18 896

HUNT 3—4 cohort
Participants: 33 900
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Young-HUNT, 13-19 years
1995-1997 1999-2000 2006-2008 2017-2019 2021
Young- Young- Young- Young-HUNT
HUNT2 HUNT3 HUNT4 Covid
Participated (77%): Participated (78%): Participated (76%): Participated (35%):

2427 8199 8 066 5034
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What is collected?

« Data! All stored in HUNT databank and HUNT Cloud

* And biological samples, stored in HUNT Biobank:
* HUNTL1: Only serum among those with known diabetes
* HUNT2: Serum and fullblood (DNA)

* HUNT3 and HUNT4: Full scale biobanking; blood samples, urine, saliva, feces
etc.

* HUNT Covid: Blood samples and feces samples
* Young-HUNT: Buccal smears and saliva (DNA)
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HUNT Research Centre

« HUNT Biobank
« HUNT Databank

« HUNT Cloud

« HUNT Cloud was established in 2013 to elevate the collection,
accessibility and exploration of large scale information

« Genetic data (= 600 000 SNPs each participant)

®ATA FOR A BETTER We

_— -

HUNT Cloud provides high-trust and flexible cloud computing for scientific explorations.
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The things we like most about HUNT

Many have participated two, three and even four times.

The age range of participants is from 13 years and up. The HUNT
Study also contains a relatively large group of 80+ and even 90+
participants.

A large amount of health information is collected for each participant,
which makes The HUNT Study suitable for a broad range of research
topics.

All information is linked to the Norwegian Personal Identification
Number - link to Norwegians registries.

Strict rules for how data can be used or linked are followed to secure
privacy protection.
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The search for early biomarkers

* We often have data and biological material before a diagnosis is given,
meaning that the research for early biomarkers is possible
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But, all research..

* Demands good sample quality!
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Sample quality

What is sample quality? |
What affects the quality? [

HUN
Why is it important? (199t

What are our main worries?

 Variation due to HUNT survey differences, or just time in the freezer that affects
the results?

 Historical samples (already 30 years ago since HUNT2 in the 90s..)

* We are dependent on the inhabitants that voluntary participate, and that the
samples and data collected are securely handled, have high quality and is
valuable for national and international research projects
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Quality management and quality systems

« SOPs for collection, handling, storage, delivery, analyses etc.

* Validation or verification of critical methods

* Deviation system
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PDCA - Plan, Do, Check, Act
PDCA Cycle
1SO 9001 . Mo dong
o
1. Plan what you are doing
2. Do what you said you would do
3. Check that you did it right
4. Act on anything that went wrong to avoid errors of the same naturein
future

QMS International
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Laboratory information system, Hubris

* HUNT Biobank use Hubris (Dataphor)

* All samples with related information

Criteria / individuals | | Aliquots /" Deviations / Relabels |
Show

*  Pick-lists vy
Biobankid | Personld| [CohortCobortName [ | o
. . . Bicbankld ~ | Selected | Picked | Name ~ ~ | Delete...
* Deviationson al|qUOtS EJ [l [ ce (4 View..
p— L1 P Cone ‘

1) 2012/5548-08-Case
1) 2012/5548-08-Case
1 2012/5548-08-Case
1) 2012/5548-08-Case
1) 2012/5548-08-Case
1 2012/5548-08-Case

 Etc.

,.—,-._,.—,-._.-—
NnAANNi
NN
i N1
1 N1

/" Bvailable Aliquots | Selected Aliquot(s) / Total Aliquot Volumes /” Total Nucleic Acid Amounts |
Show Criterion
@ All  Matching Criterion [NTZ-DNMm. 10000 ng left), M1.4, >=30 i, 4555 ng/d “j Show Deviations and Analysis Results
el Li
Label ~ | Survey | Group Type [ Tube Vol. W] | Conc. |Freezer Type | Comment | A [ View Aliquat...
0 N2 - DNA [m14 B8 | 25- Setest Aligunt
00T NT2 - DNA M14 300 7 -20
108700200 NT2 - DNA M14 250 5 Brocks
10Rmamans NT2 - Serum M1.4 PN -
107RATAN NT2 - Serum M1.4 250
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Not only collection, but also handling and
delivery

>250 PhD degrees based on the HUNT Study

The last three years (2019-2021) delivery of about 230 000 biological
samples from the biobank to research projects

Available robots and instruments in the blobank

Stable and competent personnel

Important for sample quality!
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Having available instruments make quality

studies in-house easy and possible

* To optimise sample collection quality, we need to pay attention to
markers useful for quality assessment

* Having available instruments for such investigations make'|t often
easier to do in-house studies
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Also, having available samples!

. . THE LONG-TERM STABILITY STUDY
« Stored samples in the biobank can be reanalysed oF serum saMPLES STORED

AT HUNT BIOBANK - AN UPDATE

M Fig. 2a: Effects of freeze/thaw cycles over 10 time points (Panel 1)
* Forexample, repeated measurements in cemare by margna meens o 17 samis
The 900 pl samples 20
e Alat 14 Phosphate
* serum g . 50 S
. e
° urine i :
L] . . | 95
- DNA
E,, aele .
g f‘. Time points
" o v Urine-ACR, ll:;mmul. first time. :n:lmd (2018) o o -
LONG'TE RM STAB"—ITY OF URlNE Fig_. 2b: Effects of f_reeze/thaw cycles over 7-8 time points (Panel 2)
SAM PLES AT HUNT BIOBANK estimated by marginal means of 59 samples
The 150 ul samples.

s Albumin
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Quality of stored DNA-samples, 1

We deliver out many DNA-samples, and some are getting old

« We set up a study to investigate if DNA is affected by storage, and if so,
dependent on:

* Time
* Concentration
 Method of DNA-extraction

September 6-8,2022 ® #nordicbiobank2022 e nbc.biobanksverige.se



z Biobank
¢ Conference

Quality of stored DNA-samples, 2

* Measurement of concentration and quality of a number of samples by in-
house instruments;

* NanoDrop and DropSense96 (spectrophotometric) - concentration and ratio
A260/280

* Biomek PicoGreen (fluorescens) - concentration
* TapeStation - fragmentation (DNA Integrity Number/DIN)

A Increasing degradation

bp Al(L) Bl C1 D1 El F1 G1 H1 A2 B2 Cc2 D2 E2 F2 G2 H2

00----------------

DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN DIN
13 18 25 32 38 42 5.0 58 6.5 71 74 81 89 98 98
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Temperature and sample quality

*  What temperature? We have available n;f
* Ambient temperature
« -20°C
« -80°C(-70°C)
* -196°C

*  What sample type?
* Forhow long?

How about freeze / thaw?
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Dialogue with the researchers about stored
samples

* It might be that stored samples in our biobank are not always suitable
for a given research topic

 Stability of the analytes
* Demands of “fresh” samples
* Demands of samples that have not been thawed before

* Thedialogue in advance is important to ensure good research and
correct results, and avoid use of samples that are not suitable for the
project
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New-fashion analyses, sample types and
sample quality demands in already stored

samples

4
:H 3 C‘)}

Gut microbiome analyses
Small molecules in serum, DNA etc. L E
Proteomics :

Metabolomics , e _

Methylation 7,

i)

Are samples from the 90s/00s/10s of good enough quality?
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Where are we going

* Analysis facilities more often demands samples of high quality
* DIN-values
* Samples that have not been thawed
* Testing before analysis

* The analysis is getting more and more expensive

* Sample quality is getting more and more important
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Conclusion

« At HUNT Biobank there are systematic processes in place to ensure
quality and integrity of the large long-term preserved biobank
collection.

* This also includes optimized solutions for data storage and delivery
through HUNT Databank and HUNT Cloud.

« Data and sample quality is a key factor for all biobanks, and the use of
our samples in the future.
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Thank you!

anne.j.vikdal@ntnu.no

www.hunt.no
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