














Table S1, Related to Figure 1: Cell-adhesion related molecules screened by RNAi. 
 
Gene Clone ID/Allele Convulsion frequency compared to vector 
 C27B7.7 IV-4F15 increasea 
 dig-1 III-3H03 no change 
 igcm-3 X-1P12 no change 
 ncam-1 X-1I17 no change 
 oig-4 II-5B02 no change 
 rig-3 X-3J19 no change 
 rig-6  II-4C15 no changea 
 sax-3 X-2C06 no change 
 sax-7 IV-4G03 no change 
 syg-1 X-1L16 no change 
 syg-2 X-6F16 no change 
 T04A11.3/C25G4.10 IV-6L09 no change 
 unc-40  I-2J21 no change 
 ZC374.2 X-4P02 no change 
 zig-1 I-4N08 no change 
 zig-10 II-5A05 increase 
 zig-2 X-5L12 no change 
 zig-3 X-4G13 no change 
 zig-4 X-4G09 no change 
 zig-5 III-5F18 no change 
 zig-6 X-2P22 no change 
 zig-7 I-2K03 no change 
 zig-8 III-6F01 no change 
 
juIs345[Pcol-10-RDE-1]; rde-1(ne219); acr-2(n2420) (CZ16323) animals were synchronized, and L1 
larvae were placed on plates containing HT115 bacteria expressing RNAi. 72 hours after plating, adult 
animals were assayed for convulsion frequency. a Genetic mutations did not recapitulate RNAi effect. 
  



 
Table S3, Related to Figure 2: Plasmids created for this study. 

Plasmid # Plasmid Name  Promoter 3’UTR 
pCZGY2615 Pzig-10-GFP  4.3kb sequence upstream of zig-10 ATG unc-54 
pCZGY2602 Pzig-10-GFP::ZIG-10  4.3kb sequence upstream of zig-10 ATG zig-10 
pCZGY2608 Punc-17β-GFP::ZIG-10 496bp sequence upstream of unc-17 ATG zig-10 
pCZGY2607 Pcol-19-GFP::ZIG-10 665bp sequence upstream of col-19 ATG zig-10 
pCZGY2606 Pdpy-7-GFP::ZIG-10 305bp sequence upstream of dpy-7 ATG zig-10 
pCZGY2609 Pmyo-3-GFP::ZIG-10 2388bp sequence upstream of myo-3 ATG zig-10 
pCZGY2617 Punc-25-GFP::ZIG-10 1254bp sequence upstream of unc-25 ATG zig-10 
pCZGY2614 Pzig-10-ZIG-10-ΔTM-ICD cDNA 4.3kb sequence upstream of zig-10 ATG unc-54 
pCZGY2613 Pzig-10-ZIG-10b cDNA 4.3kb sequence upstream of zig-10 ATG unc-54 
pCZGY2619 Pzig-10-ZIG-10-ΔICD cDNA 4.3kb sequence upstream of zig-10 ATG unc-54 
pCZGY2622 Pcol-19-ZIG-10b cDNA 665bp sequence upstream of col-19 ATG unc-54 
pCZGY2621 Punc-17β-ZIG-10b cDNA 496bp sequence upstream of unc-17 ATG unc-54 
pCZGY2624 Pcol-19-ZIG-10-ΔICD cDNA 665bp sequence upstream of col-19 ATG unc-54 
pCZGY2623 Punc-17β-ZIG-10-ΔICD cDNA 496bp sequence upstream of unc-17 ATG unc-54 
pCZ885 Pcol-10-CED-1(Y1019F)::GFP 1132bp sequence upstream of col-10 ATG unc-54 
pCZ896 Punc-17β-CED-1::GFP 496bp sequence upstream of unc-17 ATG unc-54 
pCZGY2756 pcDNA 3.1-HA::ZIG-10 CMV none 
pCZGY2759 pcDNA 3.1-GFP::ZIG-10 CMV none 
pCZGY2761 pcDNA 3.1-HA::SRC-2 CMV none 
Plasmids were created either using standard subcloning techniques using restriction enzymes or using the 
Gibson cloning method. LR reactions were performed between compatible Gateway plasmids (promoter 
destination vectors and entry vectors containing GFP, ZIG-10, or SRC-2) to obtain constructs for 
heterologous expression. 
  



Table S4, Related to Figure 7: SH3-ligand motif containing genes screened by RNAi. 
 
Gene Clone ID Convulsion frequency compared to vector 
abl-1 X-5K23 no change 
amph-1 IV-5A11 no change 
ape-1 V-7N04 no change 
C26C6.8 I-3B04 no change 
C36E8.4 III-2A13 no change 
C46H3.2 X-1G14 weak decrease 
ccb-1 I-1D21 weak decrease 
ccb-2 I-1K18 no change 
ced-2 IV-8D15 weak decrease 
ced-5 IV-5F11 weak decrease 
ephx-1 II-3L15 no change 
eps-8 IV-7L05 decrease 
erp-1 X-2M14 no change 
F19C7.8 IV-2I20 weak decrease 
F42H10.3 III-4D17 no change 
F49E2.2 X-4D02 no change 
hum-1 I-4K18 no change 
hum-4 X-5B15 no change 
itsn-1 IV-8I23 no change 
jip-1 II-1H04 no change 
K08E3.4 III-6H08 no change 
lin-2 X-5N10 no change 
lst-4 IV-7I22 no change 
magu-1 III-7G02 weak decrease 
magu-2 V-6C10 weak decrease 
magu-3 I-1N13 no change 
magu-4 IV-5O13 no change 
mlk-1 V-4E01 no change 
nck-1 X-2F03 weak decrease 
nphp-1 II-7O02 no change 
plc-3 II-7O15 no change 
prx-13 II-5D17 no change 
rrc-1 X-4H20 no change 
sdpn-1 X-4I09 no change 
sem-5 X-4G19 no change 
sma-1 V-8C09 no change 
spc-1 X-2I13 weak decrease 
src-2 I-7M09 decrease 
stam-1 I-2B14 no change 
T04C9.1 III-3K17 weak decrease 
T04F8.7 X-5H07 no change 
tbc-18 X-4E06 no change 
toca-1 X-1B09 no change 
toca-2 III-6H06 no change 
unc-73 I-1B16 no change 
unc-89 I-1B22 no change 
vab-10 I-5L18 no change 
vav-1 X-4L07 no change 
W03A5.1 III-2H10 no change 
Y106G6H.14 I-5A20 no change 
Y44E3A.4 I-1B05 no change 



Y47G6A.5 I-7N21 no change 
 
zig-10(tm6127); acr-2(n2420); juEx6249 [Punc-25-GFP::ZIG-10+Pcol-19-GFP::ZIG-10] (CZ20628) 
adults were placed on HT115 bacteria expressing RNAi. 72 hours later the transgenic adult progeny were 
assayed for convulsion frequency. 



Supplemental Experimental Procedures 

Whole mount immunocytochemistry 

One-day-old adult animals were collected with M9 solution, pelleted by centrifugation, and further washed 
with M9 and water. 1% paraformaldehyde in phosphate buffered saline (PBS, pH 7.4) was added to the 
worm pellet and freeze-thawed twice using liquid nitrogen. Worms were then frozen overnight at -80°C. 
Worms were then rapidly thawed and incubated at 4°C in cold room for 20 minutes. After washing three 
times with PBST (1% Triton X-100 in PBS) and one time in TTE (1% Triton X-100, 100 mM Tris-HCl, 1 
mM EDTA), the cuticle was permeabilized by incubating in 1% beta-mercaptoethanol in TTE for 4 hours 
at 37°C on a rotator. Following a wash with borate buffer (1% Triton X-100, 20 mM H3BO3, 10 mM 
NaOH, pH 9.3) the worms were incubated in 10 mM DTT in borate buffer for 15 minutes at 37 °C on a 
rotator. After washing with borate buffer, the worms were then incubated in 0.3 % H2O2 in borate buffer at 
room temperature on a rotator. The worms were then washed in PBST three times and were incubated with 
5% goat serum in PBST for 1 hour at room temperature on a rotator. The worms were then incubated with 
mouse anti-UNC-10/RIM2 (1:50, RRID:AB_10570332, Developmental Studies Hybridoma Bank, IA), or 
anti-GFP (1:500, A1112, RRID:AB_10073917, Invitrogen, CA) in 5% goat serum in PBST overnight at 
4°C on a shaker. After washing three times in PBST, the worms were incubated with a secondary antibody 
against mouse (1:2000 anti-mouse Alexa 594, RRID:AB_141372, or anti-rabbit Alexa 488, RRID: 
AB_143165,  Invitrogen, CA) in 5% goat serum in PBST for 1 hour at room temperature. Following three 
washes with PBST, the worms were mounted on a glass slide with Vectashield mounting media (RRID: 
AB_2336789, Vector Labs, CA). 

 
Electron Microscopy Analysis of Synapses 

 Electron microscopy sections were prepared as previously described (Kittelmann et al., 2013). 
About 1200 serial sections were collected for wild type and zig-10(0) animals, and ~30-50 synapses were 
analyzed for active zone length and ~100-200 synapses were analyzed for docked synaptic vesicles. We 
observed no differences between wild type and zig-10(0) in either active zone length or docked vesicles in 
cholinergic neurons. 
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