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Supplementary Figure S1: Liposome binding by GST fusion proteins depends on PS and
Ca?"and is not attributable to GST, thrombin or glutathione. (A) SDS-PAGE analysis of
recombinant GST-C2AB or GST alone expressed in E.coli. F indicates full-length fusion
protein, eluted from glutathione-Sepharose beads with 5 mM soluble glutathione; T indicates
a protein fragment eluted from the beads by proteolytic cleavage with thrombin; R indicates
the residual GST fragment remaining on the beads after thrombin cleavage, subsequently
eluted with 5 mM glutathione. Predicted molecular weights are indicated at the right. (B)
Kinetic traces of phospholipid binding, quantitated as absorption at 350 nm in presence of
834 nM [Ca?*]ee and liposomes containing DOPC/DOPS (80/20) unless indicated otherwise.
After 60 s (arrow) the indicated sample was added: C2AB (50 pl of fraction ‘T’ shown in panel
A), GST (50 pl of fraction ‘F’), thrombin (50 ul containing 2.5U, equal amount as in fractions
‘T"), glutathione (50 ul of 5 mM glutathione, equal as in fractions ‘F’). For the ‘no PS’ control,
100% DOPC liposomes were used. For the ‘no Ca?*’ control, a buffer containing 10 mM
EGTA was used. (C) As a measure for total phospholipid binding, the A350 from the last 20 s
was averaged. Graph represents mean + sem of 2-4 assays (C2AB: n=4; others: n=2).
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Supplementary Figure S2. Doc2b expression levels in wildtype and Doc2a,b double knockout
(DKO) neurons. Western blots from (A) DKO and (B) WT high density neuron cultures
overexpressing wildtype or mutant Doc2b confirming the overexpression of Doc2b™T and
mutants by lentiviral particles. Each lane contains the lysate from 100K cortical cells
transduced at 1 DIV and harvested at 17 DIV. (C) Endogenous Doc2b could not be detected
in standard conditions but became detectable by loading larger sample volumes of cortex or
total brain lysate (ug indicates total wet weight of brain tissue). Doc2b immunoreactivity in
overexpressing neurons was higher compared to endogenous levels in non-transfected
wildtype neurons. For cropped blots, full-length blots are available in the replication dataset as
detailed in the Data Availability Statement.
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Supplementary Figure S3. Doc2b® and Doc2b® mutations enhance the frequency of
spontaneous release in wildtype hippocampal neurons. (A) Representative mEPSC recordings
in wildtype neurons overexpressing eGFP (ctrl), Doc2b"™ or mutants (Doc2bPN, Doc2h%?),
cultured in networks in presence of 1 uM TTX and 20 uM gabazine. (B) Quantification of
spontaneous neurotransmitter release frequency and (C-F) amplitude, charge, rise and decay
time. (G) Representative recordings in isolated neurons cultured on microglial islands
(autapses). (H-L) Quantification of the frequency and postsynaptic parameters. Data are
represented as mean £SEM;. Kruskall Wallis ANOVA, Pairwise Post-hoc tests (***, p<0.005).
). Red stars signs indicate outliers. The number of cells (n) and the nhumber of independent
experiments (N) are indicated as “n/N”.
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Supplementary Figure S4. Doc2b mutants affect short term plasticity in WT autaptic neurons.
(A) Averaged trace of a single EPSC from wildtype neurons overexpressing Doc2b"™ and
mutants. (B) Quantification of 1t EPSC amplitude and charge (C). (D) Paired-pulse ratio. (E)
Single EPSC quantal content corresponding to the ratio of the EPSC charge and mEPSC
charge. Doc2bPN and Doc2b®* affect vesicle release probability and thus short-term plasticity.
(F-L) Rundown during repetitive stimulation for 100 AP at 5 Hz. (F) Absolute (G), normalized
total charge (H) and normalized synchronous release. (I) Cumulated absolute and (J)
normalized total charge from the entire train. (K) Proportion of the synchronous and
asynchronous component. (L) Recovery pulse 2s after 5 Hz stimulation. (M-S) Rundown
during repetitive stimulation for 100 AP at 40 Hz. (M) Absolute and (N) Normalized total charge.
(O) Normalized asynchronous release. (P) Cumulated absolute and (Q) normalized total
charge during the entire train. (R) Proportion of the synchronous and asynchronous
component. (S) Recovery, measured after a 40 Hz train. Data are represented as mean +SEM;
Kruskall Wallis ANOVA and one way repeated ANOVA, Pairwise Post-hoc tests (*, p<0.05, **,
p<0.01, *** p<0.005). Red stars signs indicate outliers. The number of recordings (n) and the
number of independent experiments (N) are indicated as “n/N”.
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Supplementary Figure S5. Overexpression of wildtype Doc2b does not affect calcimycin-
induced neurotransmitter release. Calcimycin was perfused to directly induce Ca?* influx and
bypass voltage-dependent Ca?" channels. (A) Typical example of single EPSC in naive
wildtype autaptic neurons; (B) the EPSC induced by puff application of calcimycin for 100 s.
(C) Quantification of EPSC amplitude. (D) Calcimycin-induced response peak amplitude and
(E) total charge transfer. Data are represented as mean +SEM. Red stars signs indicate

outliers. The number of recordings (n) and the number of independent experiments (N) are
indicated as “n/N”.



Supplementary Tablel. Statistical analysis
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Figure 6. Doc2b mutants affect synaptic strength rundown during repetitive stimulations in DKO neurons
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] frequency Q= P B6A*: 30,06 + 2 300 WTvs DN p=0,000
8 WT vs 6A p=0,000
g DN vs 6A p=1
; 1 mEFSC amplitude H(3)=2.407 | p=0.492 o n.a.
o J mEPSC area H(3)=4.373 | p=0224 il n.a.
] K mEPSC rise time H(3)=9.060 p=0,023 M 0,614
a eGFP*: 6,07 + 0,127 eGFP vs WT p=0,238
5; WT*. 562 +0,137 eGFP vs DN p=1
g L EPSC decay Th H(3)=18,608 | p=0,000 m 1,260 DN 6,36 £ 0,185 eCFPVsGA | p=0.327
S m ecay Time (3)=18, =5 . BA™ 6,64 %0222 WT vs DN p=0,012
L= WTvs 6A p=0,000
DN vs 6A p=1
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Statistical test (between groups comparison) Accepted a-significance p
@ 8]
§ One-way repeated me.asures ANOVA 0,025 n=157.N=6
Kruskal-Wallis Test i
5 Statistical fest (within groups comparison) independent
£ = OIS [ 0.05 experiment
o Pairwise comparison
2 . L ) Descriptive and pairwise comparison
=] Tt Statistical T Statistical |Effect size C cted
1= result p- test r) groups comparisons or::.“uz p-
B 1st EPSC amplitude F{3,111)=1427| p=0239 8 n.a.
eGFP*: 137 96 + 12 691 eGFP vs WT p=0,211
WT*: 98,096 + 10, 515 eGFP vs DN p=1
c 1st EPSC charge H(3)=11,041 | p=0,012 @ 0,881 DN 163,43 £ 17,967 | eGFP vs6A p=1
GA* 174 28 + 19 616 ‘WT vs DN p=0,043
WT vs 6A p=0,013
DN vs 6A p=1
Statistical test (between groups comparison) Accepted a-significance p
@ 1} One-way repeated measures ANOVA
i ® K - 0,008 n=165N=6
ruskal-Wallis Test .
5 Statistical st (withi - independent
g atistical test (within groups comparison) 005 experiment
® Pairwise comparison
= L L ) Descriptive and pairwise comparison
=]
i T Statistical pvalue Statistical |Effect size - Corected p-
result test r) groups comparisons -
eGFP*: 0,86 + 0,037 eGFP vs WT p=1
WT*: 0,85 + 0,031 eGFP vs DN p=0,013
s D PP ratio 1 H(3)=21,561 | p=0,000 @ 1,680 DN* 0,70 + 0,029 eGFP vs BA p=0,005
6A*: 0,70 + 0,026 ‘WT vs DN p=0,007
1 WT vs 6A p=0,003
DN vs 6A p=1
% eGFP*: 1,01 £+ 0,034 eGFP vs WT p=1
= WT*: 0,96 + 0,026 eGFP vs DN p=0,002
D PP ratio 2 F(3,108)=12,620 p=0,000 " 0,899 DN"0,81+0,025 eGFPvs6A_ | p=0,000
6A*: 0,78 + 0,024 ‘WT vs DN p=0,006
4 WT vs 6A p=0,000
E DN vs 6A p=1
E eGFP*: 0,96 + 0,020 eGFP vs WT p=1
E WT*: 0,94 + 0,022 eGFP vs DN p=0,000
& D PP ratio 3 F(3,108)=15,793 p=0,000 i 0,917 DN" 0,82 + 0,017 EGFP vs 6A p=0,000
] G6A*: 0,78 + 0,022 ‘WT vs DN p=0,004
g WT vs 6A p=0,000
E DN vs 6A p=1
g eGFP*: 0,94 + 0017 eGFP vs WT p=1
g ‘WT*: 0,910,015 eGFP vs DN p=0,000
] D PP ratio 4 H(3)=48,157 | p=0,000 @ 3,749 DN 0,82 + 0,012 eGFPvs6A | p=0,000
2 6A*: 079 +0,019 ‘WT vs DN p=0,000
=] WT vs 6A p=0,000
o DN vs 6A p=1
v eGFP*: 0,80+ 0017 eGFP vs WT p=1
E’ WT*: 091 +0,014 eGFP vs DN p=0,003
- D PP ratio 5 H(3)=40,339 | p=0,000 @ 3,140 DN* 0,82 + 0,011 eGFP vs BA p=0,000
6A*: 080+0013 ‘WT vs DN p=0,000
WT vs 6A p=0,000
DN vs 6A p=1
eGFP*: 0,89 + 0,009 eGFP vs WT p=0,158
WT*: 0,94 + 0,011 eGFP vs DN p=0,006
D PP ratio 6 H(3)=52,625 | p=0,000 @ 4,007 DN" 0,84 + 0,010 EGFP vs 6A p=0,000
6A*: 0,81 +0,014 ‘WT vs DN p=0,000
WT vs 6A p=0,000
DN vs 6A p=1
Statistical test (between groups comparison) Accepted a-significance Sample
g " Kruskal-Wallis Test 0,05 n=123,N=6
g Statistical test (within groups comparison) 005 independent
B Pairwise comparison ) experiment
o L L ) Descriptive and pairwise comparison
= Statistical Statistical |Effect size
o P eter -value -
[ aram result L test ) groups comparisons COT:I::IZG -
eGFP*: 0,89 + 0,009 eGFP vs WT p=0,933
WT*: 0,94 + 0,011 eGFP vs DN p=0,175
E | 1%EPSC quantal content | H(3)=9,202 | p=0,026 o 0,838 DN* 0,84 + 0,010 eGFP vs BA p=0,009
quantal content | - H(3) P BA™ 0,810,014 WT vs DN p=0.205
WT vs 6A p=0,012
DN vs 6A p=0177
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Statistical test (between groups comparison) Accepted a-significance p
g M Kruskal-Wallis Test 0,0167
c n=157,N=6
@ Statistical test (within groups comparison) independent
g 0.05 experiment
g Pairwise comparison
Descriptive and pairwise comparison
i.%‘ P Statistical T Statistical |Effect size E = C cted
result P- test (r) groups [ comparisons or::.“uz p-
] Cumulative total charge H{(3)=4,21 p=0,240 il n.a.
eGFP* 61,51 + 3277 eGFP vs WT p=0,292
Cumulative WT* 7213+ 330 eGFP vs DN p=0,000
normalized DIN*: 44 23 = 2 352 eGFP vs 6A p=0,000
J H(3)=59,983 =0,000 m 4,787 : - -
charge (3)=59, p= ' 6A* 4157 +2 121 WTvs DN p=0,000
WTvs 6A p=0,000
DN vs 6A p=1
Synchronous &
K Asynchronous H(3)=1,977 | p=0,577 m na.
charge proportion
eGFP*: 0,52 + 0,025 eGFP vs WT p=0,012
'WT*. 0,67 +0,035 eGFP vs DN p=1
DN*: 0,50 +0,019 eGFP vs 6A p=0,654
L R 5H. H(3)=24,758 =0,000 m 1,976 . L -
‘ ecovery shz (3)=24, P : BA* 0,48 0,018 WT vs DN p=0,000
! WT vs 6A p=0,000
DN vs 6A p=1
E Statistical test (between groups comparison) Accepted a-significance p
£ 8 ™ Kruskal-Wallis Test 0,0167
2 e n=144 N=6
i @ Statistical test (within groups comparison) independent
kol 0.05 experiment
x § Pairwise comparison
E — — -
] Descriptive and pairwise comparison
2 E‘ Statistical Statistical |Effect size
€ Parameter p-value - Corrected p-
result test r) groups comparisons
2 value
-E P Cumulative total charge H(3)=4,868 p=0,182 il n.a.
% eGFP*: 39,83 + 2 265 eGFP vs WT p=1
P Cumulative WT*: 45,07 + 3634 eGFP vs DN p=0,
normalized _ _ DIN*: 24 86 = 1,491 eGFP vs 6A p=(
H(3)=42 608 0,000 m 3,551 L .
E a charge (3)=42, p= ’ 6A* 26,08 + 1,821 WT vs DN p=0,
g WT vs 6A p=0,000
g DN vs 6A p=1
8 COFF DI 008YS | eGFPVSWT | p=0.894
7 WT* 0,15 £ 0,007 vs 0,85
® Synchronous & +0.007 eGFP vs DN p=0,027
= s
2 Asynchronous DN*- 0,1 8+1E]00'[1);2 vs0.82 | oGrpys6A p=0,893
R H(3)=8,082 p=0,044 m 0,674 — =
charge proportion 6A* 0,17 +0,013vs 0,83 = WTvs DN p=1
0,013
WT vs 6A p=1
DN vs 6A p=0,991
eGFP*: 0,76 + 0,035 eGFP vs WT p=0,000
WT*: 1,15 + 0,063 eGFP vs DN p=1
DN*: 0,70 + 0,029 eGFP vs 6A p=0,038
5 R A40H. H(3)=52,978 =0,000 m 4415 = L .
ecovery sinz (3)=52, P : BA™ 0,62 = 0,028 WT vs DN p=0,
WT vs 6A p=0,
DN vs 6A p=
T RRF size (pC) H(3)=2,489 p=0477 m n.a.
eGFP*: 0,319+ 0,023 eGFP vs WT p=1
WT*: 0,280 + 0,021 eGFP vs DN p=0,054
U Release probabilty | H(3)=23,666 | p=0,000 m 1,980 DN?: 0,421 + 0,031 eGFPvs6A | p=0,005
6A*: 0,430 + 0,025 ‘WT vs DN p=0,004
WTvs 6A p=0,000
DN vs 6A p=1
Statistical test (between groups comparison) Accepted a-significance | Sample |
] g 1} One-way repeated measures ANOVA 0,05
0 2 n=54 N=3
§ g Statistical test (within groups comparison) independent
8 -3 © 0.05 experiment
g i ® Pairwise comparison
=] a Descriptive and pairwise comparison
S_§ E‘ DA Statistical T Statistical |Effect size B P C cted
€ w result P- test (r) groups ‘ comparisons or::.“uz p-
=T
_E_ C 1st EPSC amplitude F(1,27)=0,035 | p=0,854 0] n.a.
g : Statistical test (bet groups comparison) Accepted a-significance Sample
E & Mann-Whitney test 0,025
e g < n=49,N=3
E k @ Statistical test (within groups comparison) independent
8 1 5 — - 005 experiment
g9 § Pairwise comparison
=8 Descriptive and pairwise comparison
3' £ E’ Statistical Statistical |Effect size plive B P
L Parameter p-value - Corrected p-
® result test r) groups comparisons Elve
=
f D | Calcimycin peak amplitude U=281 p=0,718 12) na.
E |Calcimycin total charge(nC. U=269 p=0,548 12) na.
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