




presented in a randomized fashion. Mice were observed and tracked for
10 min using the Video Mot Software (TSE Germany, camera: Logitech).
The time the mice spent with their head in the fields of interest (2 cm
distance surrounding each object) was measured manually. On the second
day, mice were confronted with a familiar and a novel object. Here, a
triplicate of the objects was used to avoid olfactory cues or influence.
Position of objects was randomized to avoid position bias.

Pavlovian fear conditioning
For Pavlovian fear conditioning, the Multi Conditioning System from TSE
(256060 series) was used. The animals were monitored and tracked with the
TSE MCS FCS–SQ MED software. On the first day, mice were placed in
Context A, a square clear acrylic box placed on a metal grid. After a
habituation time of 60 s a tone was presented three times (CS, intensity
85 dB SPL, 10,000 Hz) that lasted 10 s with an inter stimulus interval (ISI)
of 20 s. The CS was accompanied by a foot shock of 0.7 mA (US) which
was delivered via the electric grid during the last second of tone
presentation. After an additional time of 30 s, mice were transferred back
to their home cage. To test for cue memory the next day, mice were placed in
Context B, a clear acrylic cylinder placed on black, rough plastic. After an
initial time of 60 s, the CS (tone) was delivered again three times for 10 s
with an ISI of 20 s, without administration of the US. On the third day, mice
were placed back in the fear conditioning context (training Context A) for
6 min without CS presentation to recall contextual memory.

Dark-light transition
The dark-light transition test was performed in the OF arena. For this
purpose, a red acrylic glass box of 47×16×25 cm was positioned in the box
covering approximately one third of the arena with a square opening serving

as an entrance for the mouse to get into the dark compartment. Mice were
placed in the light compartment and their movements were tracked for
10 min using the Video Mot Software (TSE Germany, camera: Logitech).
The following parameters were recorded and analysed: distance travelled in
the light compartment and time spent in each compartment.

Elevated plus maze
The elevated plus maze consisted of a cross with two closed and two open
arms made of white frosted plastic (TSE Germany; length of arm: 30 cm,
width: 5 cm, height of closed arm: 15 cm, height above ground: 48 cm;
luminosity adjusted to ca. 60 lux). Mice were placed on one of the open arms
and their movement was tracked for 10 min using the Video Mot Software
(TSE Germany, camera: Logitech). The following parameters were analysed
and compared between open and closed arms: distance travelled and time
spent in open and closed arms.

Statistical analysis
All statistical analyses were performed with GraphPad Prism 6. Data are
presented as means with standard error of the means (±s.e.m.). To account for
statistical differences between genotypes and conditions depending on the
experiment, two-way ANOVAs withpost-hocSidak’s multiple comparison
tests or unpairedt-tests were performed. Results were considered statistically
significant atP<0.05. A summary of the statistical results is given in Table S1.

Immunofluorescence labelling and microscopy
Immunofluorescence labelling and microscopy were performed using the
affinity-purified rabbit anti-human Syap1 antibody (cat# 16272-1-AP;
Proteintech, Chicago, USA, dilution: 1/200), as described in detail
previously (Schmitt et al., 2016).

Fig. 6. Anti-Syap1 immunoreactivity in the cerebellum. The images in the right panels show the immunofluorescence labelling of Syap1 protein in Syap1
knockout (upper panels) and wild-type (lower panels) coronal sections of the cerebellum. DAPI labelling (left panels) was used as counterstain.
Immunolabelling and image acquisition was performed as described earlier by Schmitt et al. (2016). The image illustrates the broad distribution of Syap1
protein in the cerebellum. High-resolution confocal analysis of the distribution of Syap1 in the cerebellar cortex has already been described earlier (Schmitt
et al., 2016). These overview microscopy images illustrate the abundance of Syap1 in the deep cerebellar nuclei [fastigial nucleus (FN), interposed nucleus
(IP), and dentate nucleus (DN)].
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Figure S1. Open field test parameters. 

(A) Speed of Syap1 knockout and wildtype mice over time (Sidak’s multiple comparison: * p 

= 0.0150, ** p = 0.0040). (B, C) Time spent in the centre or periphery of the open field arena. 

(D, E) Number of entries into the centre or periphery of the open field arena (C, Sidak’s multiple 

comparison: * p = 0.0197, ** p = 0.0011). The summary of the statistical values is given in 

supplementary table 1. (wildtype n = 12, knockout n = 11) 
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Table S1: Statistical Analysis, two-way ANOVA

Fig. 1 A 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 1,951e+006 5 390232 F (5, 105) = 2,191 P = 0,0607 

Time course 3,879e+006 5 775703 F (5, 105) = 4,356 P = 0,0012 

Genotype 4,665e+006 1 4,665e+006 F (1, 21) = 9,642 P = 0,0054 

Fig. 1 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 87812 5 17562 F (5, 105) = 1,303 P = 0,2683 

Time course 339521 5 67904 F (5, 105) = 5,038 P = 0,0004 

Genotype 77454 1 77454 F (1, 21) = 2,253 P = 0,1482 

Fig. 1 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 1,317e+006 5 263492 F (5, 105) = 1,896 P = 0,1013 

Time course 2,040e+006 5 408094 F (5, 105) = 2,936 P = 0,0160 

Genotype 3,541e+006 1 3,541e+006 F (1, 21) = 8,029 P = 0,0100 

Fig. 2 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 121,4 1 121,4 F (1, 22) = 8,651 P = 0,0076 

Day 4,278 1 4,278 F (1, 22) = 0,3049 P = 0,5864 

Genotype 10780 1 10780 F (1, 22) = 262,6 P < 0,0001 

Fig. 2 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 0,5250 1 0,5250 F (1, 22) = 3,847 P = 0,0626 

Day 1,944 1 1,944 F (1, 22) = 14,25 P = 0,0010 

Genotype 139,0 1 139,0 F (1, 22) = 846,1 P < 0,0001 

Fig. 2 D 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 0,008471 1 0,008471 F (1, 46) = 0,9126 P = 0,3444 

Paw 7,867 1 7,867 F (1, 46) = 847,5 P < 0,0001 

Genotype 0,1245 1 0,1245 F (1, 46) = 13,42 P = 0,0006 

Fig. 3 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 171,9 1 171,9 F (1, 36) = 1,822 P = 0,1855 

Genotype 4,547e-013 1 4,547e-013 F (1, 36) = 4,821e-015 P > 0,9999 

Position 167,8 1 167,8 F (1, 36) = 1,779 P = 0,1907 

Fig. 3 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 2,604 1 2,604 F (1, 36) = 0,01807 P = 0,8938 

Genotype -1,819e-012 1 -1,819e-012 F (1, 36) = -1,263e-014 P > 0,9999 

Object 12682 1 12682 F (1, 36) = 88,02 P < 0,0001 

Fig. 4 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 3,735 1 3,735 F (1, 22) = 0,02683 P = 0,8714 

Before/after shock 9491 1 9491 F (1, 22) = 68,17 P < 0,0001 

Genotype 1633 1 1633 F (1, 22) = 6,361 P = 0,0194 

Fig. 4 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 1,466 1 1,466 F (1, 22) = 0,007460 P = 0,9320 

Before/after tone 5242 1 5242 F (1, 22) = 26,67 P < 0,0001 

Genotype 372,5 1 372,5 F (1, 22) = 2,655 P = 0,1175 

Fig. 4 D 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 476,4 1 476,4 F (1, 40) = 3,467 P = 0,0700 

Context 8267 1 8267 F (1, 40) = 60,16 P < 0,0001 

Genotype 1343 1 1343 F (1, 40) = 9,775 P = 0,0033 

Fig. 5 A 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 1,001 1 1,001 F (1, 22) = 0,001922 P = 0,9654 

5 min interval 2172 1 2172 F (1, 22) = 4,171 P = 0,0533 

Genotype 27,08 1 27,08 F (1, 22) = 0,09763 P = 0,7576 

Fig. 5 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 69143 1 69143 F (1, 22) = 1,652 P = 0,2121 

5 min interval 3827 1 3827 F (1, 22) = 0,09142 P = 0,7652 

Genotype 246158 1 246158 F (1, 22) = 3,888 P = 0,0613 

Fig. 5 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 30,72 1 30,72 F (1, 44) = 0,1831 P = 0,6708 
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SS = sum of squares, DF = degrees of freedom, MS = mean square, DFn = degrees of freedom numerator, DFd = 

degrees of freedom denominator, P = probability value 

Arm 17128 1 17128 F (1, 44) = 102,1 P < 0,0001 

Genotype 24,16 1 24,16 F (1, 44) = 0,1440 P = 0,7062 

Fig. 5 D 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 357,1 1 357,1 F (1, 44) = 0,009791 P = 0,9216 

Arm 5,916e+006 1 5,916e+006 F (1, 44) = 162,2 P < 0,0001 

Genotype 147136 1 147136 F (1, 44) = 4,035 P = 0,0507 

Suppl. Fig. 1 A 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 19,80 5 3,960 F (5, 90) = 0,2909 P = 0,9169 

Time 64,26 5 12,85 F (5, 90) = 0,9442 P = 0,4565 

Genotype 117,1 1 117,1 F (1, 18) = 2,423 P = 0,1370 

Suppl. Fig. 1 B 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 19,79 5 3,958 F (5, 90) = 0,2927 P = 0,9159 

Time 62,37 5 12,47 F (5, 90) = 0,9226 P = 0,4702 

Genotype 122,0 1 122,0 F (1, 18) = 2,610 P = 0,1236 

Suppl. Fig. 1 C 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 167,2 5 33,44 F (5, 95) = 1,823 P = 0,1156 

Time 479,2 5 95,85 F (5, 95) = 5,226 P = 0,0003 

Genotype 145,5 1 145,5 F (1, 19) = 2,396 P = 0,1381 

Suppl. Fig. 1 D 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 3005 5 601,1 F (5, 105) = 2,612 P = 0,0287 

Time 3676 5 735,1 F (5, 105) = 3,194 P = 0,0100 

Genotype 5077 1 5077 F (1, 21) = 7,790 P = 0,0109 

Suppl. Fig. 1 E 

ANOVA table SS DF MS F (DFn, DFd) P value 

Interaction 21,87 5 4,374 F (5, 100) = 2,171 P = 0,0633 

Time 41,97 5 8,395 F (5, 100) = 4,167 P = 0,0018 

Genotype 56,17 1 56,17 F (1, 20) = 9,317 P = 0,0063 
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Movie 1: Motor behaviour of Syap1Y/- knockout mouse in open field test. 
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Movie 2: Motor behaviour of wildtype mouse in open field test. 
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