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OBJECTIVE

The Marble Bury test is a classic animal behavior test used to model compulsive
disorders. It has been used as a tool for quantifying compulsive phenotypes for several

RESULTS

Average marbles buried and weight per mouse Iin weeks

DISCUSSION

Overall, counting the number that were 100% buried resulted in the highest repeatability score
across all trials; however, it was not an adequate measure for the first trial when mice were
only 4 weeks of age. During this trial, very few mice fully buried any marbles (5 mice had a

applications, most notably for screening pharmaceuticals for disease treatment in © .
humans. Recently, its validity has been questioned for multiple reasons. We hypothesized d:, 151= Weight 25 E score of 1, the remainder O?’ thus the 10.0.% bury ”.‘easure”f‘e”t was not. able tc? capture the
that if the Marble Bury test quantified a unique phenotype of a mouse, an individual’s = S 1280//" ® phengtype under our e>§per|mental condl_tlons at this early time point. Itis p033|ble_that .
scores would be repeatable over time. m e Q allowing a greater t!me mteryal for the mice to bury the marbles could have remgdled t.h-|s

» 10- ¢ 320 Interpretation: the pattern of marble problem; however, it is possible, then, at the 16-week mark, the counts would “hit a ceiling”

% y burying of the mice (N=46) increased and be uninformative if the majority of mice buried all the marbles. Thus, when using the

INTRODUCTION = 5- 150 across trials and was remarkably similar marble bury test across this wide range of growth, the “floor and ceiling effect” may be
| | , | | — ¢ @ % to their growth curve problematic (Deacon, 2006). The “greater than 50% buried” score is less problematic with

Prior studies (Gyertyan, 1995; Poling et al., 1981; Wolmarans et al., 2016) have partially o ® L] T regard to the floor and ceiling effect, but had somewhat lower repeatability in our study, which,
tried to address our objective in terms of evaluating habitation to the test but have not O oL—or—F— — 110~ in part, could be due to observer error as judging >50% buried is arguably more difficult than
explicitly tested repeatability. Also, the timeframes between trials were relatively short with F Uh o o .0 2 & O judging 100% buried. The low marble bury scores during the first trial prompted the addition of
only hours to days between trials. With our study, we investigated repeatability over a N NV NN

longer time frame in mice from four weeks of age to 16 weeks of age. Determining the
consistency of phenotypes across longer timeframes will enable its use for chronic
conditions or longer-term interventions. Additionally, if these scores represent repeatable
phenotypes, experimental designs with pre-intervention and post-intervention tests would
be a valid approach, adding statistical power and perhaps reveal novel information
regarding follow-ups post intervention.

Age (weeks)

Are the number of marbles 100%, >50%, and >0% buried repeatable for an
individual mouse across trials?

another score for the remaining three trials in which we counted any marbles that appeared to
be buried (>0%). This measurement had low repeatability among the remaining three trials.
One reason is that the data are highly skewed toward the maximum count especially for trials
3 and 4, and thus a “ceiling” is reached. Another reason is that this measurement likely is
prone to a wider range of error because it relies more heavily on human judgement.

Our study is unique in that it is the first to show repeatability of marble burying scores across

Adjusted  SE o Pvalue time frames as long as seven weeks and is the first to use repeatability statistics to show
_ L (2.5-97.5 %) relationships of each individual’'s scores among trials. Repeatability analysis goes beyond the
— a) Marbles 100% buried 0.52 009 031-0.67 <0.0001 .
STU DY DESIG N Trial 1 and 2 " 0.14 0-0.48 . normal measures that compares means of independent (e.g., ANOVA, t-test) or dependent
Trial 2 and 3 039 015  0.07-067 0.01 (e.g., repeated ANOVA, paired t-test) variables, in that it measures the closeness
Trial 3 and 4 0.70 009 046-081  <0.0001 (repeatability) between independent tests obtained within the same experimental design at
Marble Bury Test — b) Marbles buried >50% 0.38 0.09 0.19-0.53  <0.0001 repeated time intervals. It also describes and explains the source of variation to be expected
46 x =) Trial 1 Trial 2 Trial 3 Trial 4 Trial 1 and 2 0.44 0.14  0.13-0.68 0.0039 between repeated measures of the same test subject (Nakagawa & Schielzeth, 2010). Not
p Trial2and 3 038 012 008-055  0.0072 only was this method successfully applied to the open field behavioral test (see Rudeck et al.,
Famals ARl 3anc s On e Mle el St 2020), but being able to direct the statistics towards intraindividual variability rather than
C57BL/6J Whgeeg® 0 B 0 AL 25 I8 15 weels N e o : e ; roup comparisons makes this method more powerful
= ¥ T Biweekly weight measurements Trial 2 and 3 0 0.05 0-0.16 0.5 group P P '
Trial 3and 4 0 0.05 0-0.15 0.5

Arrived from Jackson Labs

Marble burying test
Mice were individually placed in the center of the case for 15 minutes and then removed.

CONCLUSION

15
We scored the marble burying test in three ways: 1.) counting only marbles that were Figures show the correlation between Our data su . .
. . . . pports the hypothesis that the scores from the marble burying test represent a

100% buried (completely hidden) after the trial, 2.) counting only marbles that were >50% 10 the 100% (red dots), >50% (blue . . P
buried (diameter appears smaller when viewed from above) after the trial, and 3.) § 5 dots), and _ rr_1arb|e irggre\]tsig;?ltDrIiZIFs)ho?‘nn(:[ayrgleeoglj?;nagnge}clhtzgfr:aey;ocpou?;is;in; for\T’]ieget'][poer'nVX_e1 gev:/fggl?seg ffca);; and
counting marbles that showed any degree of burying (>0%). Counting onsite was done in : R'squared 0.03503 o oaesa1s UMY SCOre between various trials. the data showed statistcally sianificant tability in an individual’s marble bur ;
2-3 teams, with two individuals in each team. A consensus was reached among each 04— Rsquared 01256 Each dot represents a single mouse © data sShowet siatistically significant repeatablity ih an individial s marie bUry Stores

d, t I. ated 0 5 10 15 | | (N=46). Linear regression equations across the four trials. Another important finding is that the number of marbles buried increased
team, and an average among teams was calculated. 10 15 across trials, and the pattern was strikingly consistent with the growth curve of the mice. Thus,

Trial 1

and their associated R? values are
shown on each figure.

100% 2> 0
SCORE: »50% =20

100% =2 0
>50% =2 3

100% = 3
>50% > 8

Trial 1 the phenotype increased in a predictable way, presumably with growth and the ability of the

mice to bury the marbles. The highest repeatability between trials occurred between trials 3
15- and 4, which occurred when the mice had reached the plateau of the growth curve and there

o " s was no difference in weight between trials. This interval also marked the shortest time span
T S0 between trials (2 v. 3 or 7 weeks); thus, the high repeatability score could be due to a relatively
_ * S o - . . .
Rsquared oatie Fsl®e ‘. ysosmx.rsss  F 5 ¢ - 02049% £ 10 8 short time span between trials. Further experiments are needed to untangle the effects of
. e R squared 01275 growth and time intervals between trials.
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Trial 3 Trial 3

among individual mice, while controlling for repeated trials at different weekly intervals. Trial 3

Poisson distributed count data (marble burying scores) were analyzed with log link, 1000
parametric bootstrap interactions for estimating confidence intervals and 1000
permutations for significance testing.
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Interpretation: scores obtained for marbles buried 100% and >50% at four repeated trials was significantly
repeatable for a given mouse but not for the scores obtained by marbles buried >0%




