
1 
 

Supplementary Information 

Title:  

Doc2b Ca2+ binding site mutants enhance synaptic release at rest at the expense of 

sustained synaptic strength 

 

Authors: 

Quentin Bourgeois-Jaarsma1, Matthijs Verhage1,2, Alexander J. Groffen1,2* 

 

Contents:  

Supplementary figures S1 – S5 

Supplementary Table 1  



2 
 

Supplementary Figure S1: Liposome binding by GST fusion proteins depends on PS and 

Ca2+ 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 [Ca2+]free and liposomes containing DOPC/DOPS (80/20) unless indicated otherwise. 

After 60 s (arrow) the indicated sample was added: C2AB (50 µl of fraction ‘T’ shown in panel 

A), GST (50 µl of fraction ‘F’), thrombin (50 µl containing 2.5U, equal amount as in fractions 

‘T’), glutathione (50 µl of 5 mM glutathione, equal as in fractions ‘F’). For the ‘no PS’ control, 

100% DOPC liposomes were used. For the ‘no Ca2+’ 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 Doc2bWT 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 (µg 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. Doc2bDN and Doc2b6A mutations enhance the frequency of 

spontaneous release in wildtype hippocampal neurons. (A) Representative mEPSC recordings 

in wildtype neurons overexpressing eGFP (ctrl), Doc2bWT or mutants (Doc2bDN, Doc2b6A), 

cultured in networks in presence of 1 µM TTX and 20 µM 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 number 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 Doc2bWT and 

mutants. (B) Quantification of 1st 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. Doc2bDN and Doc2b6A 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 Ca2+ influx and 

bypass voltage-dependent Ca2+ channels. (A) Typical example of single EPSC in naïve 

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”. 
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Supplementary Table1. Statistical analysis 
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