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Randi Lundberg,'” Susanne K Clausen,” Wanyong Pang,' Dennis S Nielsen,” Kristian Moller,
Knud E Josefsen,' and Axel K Hansen'

Correlation between start gut microbiota and final ear cytokines

IFN-y IL-1B8 IL-8 IL-10 IL-12 TNF-a
r2 0.93 0.83 0.88 0.86 0.71 0.87

P< 0.001 0.01 0.01 0.01 0.05 0.01
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www.nature.com/scientificreports
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398 | NATURE | VOL 496 | 25 APRIL 2013
The reproducibility crisis

Reducing our
irreproducibility

ver the past vear, Nafture has published a string of articles that
highlight failures in the reliability and reproducibility of pub-
lished research (collected and freely available at go.nature.com/
huhbyr). The problems arise in laboratories, but journals such as
this one compound them when they fail to exert sufficient scrutiny

over the results that they publish, and when they do not publish nature

enough information for other researchers to assess results property.
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Tools to increase power and reduce group sizes

e Standardization
« Standardization
e Standardization

But is there an alternative ? @

Yes, new ‘'omics technology gives us a new opportunity

www . shutterstock.com - 62586883
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An alternative to standardization
Describe the variation
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The mouse passport project
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Clusters of early life microbiomics for B6 mice
Time 2

Time 1
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Jackknifing of clusters
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Standard comparisons (One-way ANOVA)

*k*

Test group Control group
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Comparison with passport (Multi-fact

orial ANOVA)

*k*k

Test group

Control group
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Taconic mice

Janvier mice

Fasting Primary
AOGTT A Body | Primary readout glucose A Body Insulin Fasting blood
AUC% weight % AHbA1c% |Insulin pg/ml Leptin pg/ml*  mmol/l AOGTT AUC% __ weight % HbA1c% pg/ml _ Leptin pg/ml* glucose mmol/l
Group size in study Nope.yay 23 23 23 23 23 23

Group size in study N 16 16 16 16 16
Liraglutide (Mean:s.d.) 403241371 -11.94+4.12 | -11.60+16.29 12354780 5.8140.93 Liraglutide (Meanzs.d.) -1.47£22.25 -10.52+4.05 +] 176942247 12865+11078 4.82+0.70
Control (Meanzs.d.) -14.41£18.77 0.0943.55 | 0.09+16.27 | 1568£967 23688412103 7.09+1.25 Control (Meanzs.d.) 16.51£19.90  3.48+5.21 [-2.93+12.02[373143265 43131424610  6.00+1.35
One-way ANOVA
e 335
Pooled s.d. 878 Pooled s.d.
Significance for difference between treatments p 0.292

Power
Group size needed for p< 0.05 and power>0.9

Two-way ANOVA

Microbiome time 1

Weighted effect

Pooled s.d.

Significance for difference between treatments p
Significance for difference between clusters p
Power at N,y animals

Group size needed for p< 0.05 and power>0.9

Microbiome time 2

Weighted effect

Pooled s.d.

Significance for difference between treatments p
Significance for difference between clusters p
Power

Group size needed for p< 0.05 and power>0.9
# Tested on ranked data due failure in unequal variances
Group size 31-40

21-30

Significance for difference between treatments p
Power p
Group size needed for p< 0.05 and power>0.9

Two-way ANOVA

icrobiome time 1

Weighted effect

Pooled s.d.

Significance for difference between treatments p
Significance for difference between clusters p
Power pn

Group size needed for p< 0.05 and power>0.9

Microbiome time 2

Weighted effect

Pooled s.d.

Significance for difference between treatments p
Significance for difference between clusters p
Power pn

Group size needed for p< 0.05 and power>0.9

-1762.99
3241.32

-2248.36

3481.48
0.169
0.697

0 49

# Tested on ranked data due failure in normality and/or equal variances

Group size

31-40 21-30
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Perspectives

Genomlcs

Metabolomics
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The genome (The simple version)

Non-
Coding

region

Coding
region

A lot of RNA

0C000®

Gene
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Standard tandem repeats STPs

STR

« STR Short tandem repeats
« Multiple repeats of a double nucleotide

« Often in non-coding regions

« May show inter-individuel variation between inbred mice of the same strain

Taconic

O

Low genomic variability

Janvier

Higa genomic variagility
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Taconic Mice
Fasting
ABody |Primary readout| Insulin glucose
AOGTT AUC%  weight % AHbA1c%* pg/ml Leptin pg/ml*  mmol/l
Group size, 16 16 16 16 16 16
Liraglutide (Mean#s.d.) -40.32+£13.71  -11.94#4.12 | -11.60+16.29 | 1235£780 7490+5304  5.81%0.93
Contro +s.d.) -14.41+18.77  0.09£3.55 0.09+£16.27 1568967  23688+12103  7.09+1.25
ne-way ANOVA
tTece -11.69
Pooled s.d. 16.28
Significance for difference between treatments p 0.051
Power u 0.50
Groyp.si d for p< 0.05 and power>0.9 42

Two-way ANOVA

Weighted effect

Pooled s.d.

Significance for difference between treatments p
Significance for difference alleles p

Power

Group size needed for p< 0.05 and power>0.9
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Perspectives

Genomics
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bioRxiv preprint first posted online Mar. 25, 2019, doi: http//dx.doi.org/10.1101/588160. The copyright holder for this preprint -
(which was not peer-reviewed) is the author/funder, who has granted bioRxiv a license 10 display the preprint in perpetuity
1 Article It is made available under a CC-BY-ND 4.0 Intemational license.
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Vendor - Endpoint 0988 0.001 35 Cecum Bacterial
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Vendor - Endpoint  0.989 0,001 35 Cecum Viral
Vendor - Baseline 1.000 0,001 18 Cecum Viral
Diet 0.104 0.028 35 Cecum Viral
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Perspectives
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Genomics
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Take home messages

Variation can be described

 included in group size/power calculations
» by characterization of the microbiota

This will for some - but not all - models
« decrease group sizes
* Or increase pOWGI’

More knowledge on the microbiota background from each study
* is likely to increase reproducibility in the long run

This may also be extended to other types of ‘omics
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