Supplementary Materials

Key-words used for identification of genes belonging to zebrafish CaTK:
calcium channels, receptors and proteins in ER, calcium ATPases in PM and ER, cytosolic
calcium-binding proteins, calcium-dependent chaperones, calcium exchangers, transcription
factors, mitochondria enzymes activated by calcium, calcium-sensing receptor, and calcium
signaling regulatory proteins

Table S1

Primer name Primer sequence Slope Efficiency [%]

eeflalllF AAAATCGGTGGTGCTGGCAA

eeflalllR GGAACGGTGTGATTGAGGGA -3.2670 102

stimlaF TGAATTCGGATTGCCAGTCGT

stimlaR TTCAAGTCCCTCTGCGAACC -3.2005 105

stim1bF TGAGTTTTGAGGCCATCCGC

stimlbR AACCCATCCGTCTCTGTCAC -3.0570 112

stim2aF ATTACGGAGGCGGATCGATT

stim2aR CCTCAATGCCTCCATCCTGA -3.0570 112

stim2bF CTGGTGGAGTGGACGATCTT

stim2bR CGTCAGAGGAGGTCGAATCA -2.9835 116

orailaF GTGCATTTTTACCGCTCGCT

orailaR TTGAAGAGGCATCTCCCCTC -3.0041 115

orailbF GCTGTAAGCAACGTGCACAA

orailbR TCCCGATGACGGTGGAAAAG -3.0190 114

orai2F CGAGCTAGCCTGGGGTTTTT

orai2R AGTCAACCGGCAGGAACTTG -3.0500 113

Table S2 Zebrafish Calcium Toolkit

ene ene hame ene ID chr human mouse
& & g orthologs | orthologs

aifll allograft inflammatory factor 1-like 321033 5 AIF1L Aifll
aktl v-akt murine thymoma viral oncogene homolog 1 101910198 (17  |AKT1 Aktl
akt2 v-akt murine thymoma viral oncogene homolog 2 378972 18 |AKT2 Akt2
akt3b v-akt murine thymoma viral oncogene homolog 3b 100149794 |1 AKT3 Akt3
anol anoctamin 1, Ca®" activated chloride channel 407698 7 ANO1 Anol
anxalla |annexin Alla 368215 13 ANXA11 Anxall
anxallb |annexin Allb 353365 12 ANXA11 |Anxall
anxal3 annexin A13 81880 24 ANXA13 |Anxal3-
anxal3l |annexin A13, like 554118 2 ANXA13 |Anxal3-
anxala annexin Ala 334724 5 ANXA1 Anxal
anxalb annexin Alb 353358 5 ANXA1 Anxal
anxalc annexin Alc 494158 5 ANXA1 Anxal
anxa2a annexin A2a 325557 25 ANXA2 Anxa2
anxa2b annexin A2b 799806 7 ANXA2 Anxa2
anxa3a annexin A3a 447893 ANXA3 Anxa3
anxa3b annexin A3b 492336 10 |ANXA3 Anxa3
anxa4 annexin A4 353362 10 ANXA4 Anxa4




anxasa annexin A5a 557578 14 ANXA5 Anxa5
anxasb annexin A5b 337132 1 ANXAS5 Anxa5
anxa6 annexin A6 353363 14 ANXA6 Anxab
apbala |amyloid beta (A4) precursor protein-binding, family A, member 1a 100003938 (5 APBA1 Apbal
apbalb |amyloid beta (A4) precursor protein-binding, family A, member 1b 565507 10 |APBA1 Apbal
apba2a  |amyloid beta (A4) precursor protein-binding, family A, member 2a 100330365|25 |APBA2 Apba2
apba2b  |amyloid beta (A4) precursor protein-binding, family A, member 2b 327160 7 APBA2 Apba2
apbb1 amyloid beta (A4) precursor protein-binding, family B, member 1 (Fe65) |565164 10 |APBB1 Apbb1
apbb1ip ;’anr?grlzéctii:;t;r(()/::i)nprecursor protein-binding, family B, member 1 393607 24 |aPBBIIP |Apbbiip
apbb2b  |amyloid beta (A4) precursor protein-binding, family B, member 2b 564990 1 APBB2 Apbb2
apbb3 amyloid beta (A4) precursor protein-binding, family B, member 3 101883158 (21 |APBB3 Apbb3
atox1 antioxidant 1 copper chaperone 558347 14 |ATOX1 Atox1
atp2al ATPase sarcoplasmic/endoplasmic reticulum ca” transporting 1 260440 3 ATP2A1 Atp2al
atp2all |ATPase sarcoplasmic/endoplasmic reticulum ca” transporting 1, like 494489 12 |ATP2A1 Atp2al
atp2a2a |ATPase sarcoplasmic/endoplasmic reticulum ca® transporting 2a 393940 8 ATP2A2 Atp2a2
atp2a2b |ATPase sarcoplasmic/endoplasmic reticulum ca® transporting 2b 568265 21 |ATP2A2 Atp2a2
atp2a3 ATPase sarcoplasmic/endoplasmic reticulum ca® transporting 3 568671 5 ATP2A3 Atp2a3
atp2bla |ATPase plasma membrane ca** transporting la 378746 4 ATP2B1 Atp2bl
atp2blb |ATPase plasma membrane ca* transporting 1b 561190 25 |ATP2B4 Atp2b4
atp2b2 ATPase plasma membrane ca” transporting 2 557430 11 |ATP2B Atp2b2
atp2b3a |ATPase, ca® transporting, plasma membrane 3a 436745 8 ATP2B3 Atp2b3
atp2b3b |ATPase plasma membrane ca** transporting 3b 558525 23 |ATP2B3 Atp2b3
atp2b4 ATPase plasma membrane ca* transporting 4 768304 11 |ATP2B4 Atp2b4
atp2cl ATPase secretory pathway ca* transporting 1 559574 16 ATP2C1 Atp2cl
atp6vOch |ATPase H' transporting VO subunit cb 325402 24 |ATP6VOC |Atp6vOc
baxa BCL2 associated X, apoptosis regulator a 58081 BAX Bax
baxb BCL2 associated X, apoptosis regulator b 503609 BAX Bax
cab39 ca* binding protein 39 415235 15 CAB39 Cab39
cab39/ ca® binding protein 39-like 492361 CAB39L Cab39/
cabpla |Ca® binding protein 1a 449789 |8 CABP1 Cabp1
cabplb ca” binding protein 1b 436687 10 CABP1 Cabp1
cacnalaa |voltage-dependent, P/Q type, alpha 1A subunit, a 562059 3 CACNA1A |Cacnala
cacnalab |voltage-dependent, P/Q type, alpha 1A subunit, b 569528 11 CACNA1A |Cacnala
cacnalba |voltage-dependent, N type, alpha 1B subunit, a 555941 5 CACNA1B |Cacnalb
cacnalbb |voltage-dependent, N type, alpha 1B subunit, a 562796 21 CACNA1B |Cacnalb
cacnalc |voltage-dependent, L type, alpha 1C subunit 170581 4 CACNAIC |Cacnalc
cacnalda |voltage-dependent, L type, alpha 1D subunit, a 403310 11  |CACNA1D |Cacnald
cacnaldb |voltage-dependent, L type, alpha 1D subunit, b 403311 8 CACNA1D |Cacnald
cacnalea |voltage-dependent, R type, alpha 1E subunit a 564274 8 CACNAIE |Cacnale
cacnaleb |voltage-dependent, R type, alpha 1E subunit b 567702 2 CACNAIE |Cacnale
cacnalfa |voltage-dependent, L type, alpha 1F subunit a 793708 8 CACNAIF |Cacnalf
cacnalfb |voltage-dependent, L type, alpha 1F subunit 559964 8 CACNAIF |Cacnalf
cacnalg |voltage-dependent, T type, alpha 1G subunit 563904 12 |CACNA1G |Cacnalg
cacnalha |voltage-dependent, T type, alpha 1H subunit a 560875 3 CACNA1H |Cacnalh
cacnalhb |voltage-dependent, T type, alpha 1H subunit b 1000073171 CACNA1H |Cacnalh
cacnali |voltage-dependent, T type, alpha 11 subunit 566351 3 CACNA1l |Cacnali
cacnalsa |voltage-dependent, L type, alpha 1S subunit, a 570683 22 |CACNA1S |Cacnals
cacnalsb |voltage-dependent, L type, alpha 1S subunit, b 405791 8 CACNA1S |Cacnals
cacna2dla|voltage-dependent, alpha 2/delta subunit 1a 561434 4 CACNA2D1 |Cacna2d1
cacna2d2a|voltage-dependent, alpha 2/delta subunit 2a 541376 6 CACNA2D2 |Cacna2d2
cacna2d2b|voltage-dependent, alpha 2/delta subunit 2b 568759 22 |CACNA2D2|Cacna2d2
cacna2d3 |voltage dependent, alpha2/delta subunit 3 100148645(11  |CACNA2D3|Cacna2d3




cacna2d3a|voltage-dependent, alpha 2/delta subunit 3a 100535196 |8 CACNA2D3|Cacna2d3
cacna2d4a|voltage-dependent, alpha 2/delta subunit 4a 568225 4 CACNA2D4 |Cacna2d4
cacna2d4b|voltage-dependent, alpha 2/delta subunit 4b 100150428 |25 CACNA2D4|Cacna2d4
cacnbl voltage-dependent, beta 1 subunit 436925 3 CACNB1 |Cacnbl
cacnb2a |voltage-dependent, beta 2a 795492 7 CACNB2 |Cacnb2
cacnb2b |voltage-dependent, beta 2b 558806 2 CACNB2 |Cacnb2
cacnb3a |voltage-dependent, beta 3a 565158 23 CACNB3  |Cacnb3
cacnb3b |voltage-dependent, beta 3b 559015 23 CACNB3  |Cacnb3
cacnb4a |voltage-dependent, beta 4a subunit 562422 9 CACNB4  |Cacnb4
cacnb4b |voltage-dependent, beta 4b subunit 678560 6 CACNB4  |Cacnb4
cacngla |voltage-dependent, gamma subunit 1a 322013 6 CACNG1 |Cacngl
cacnglb |voltage-dependent, gamma subunit 1b 571193 3 CACNG1 |Cacngl
cacng2a |voltage-dependent, gamma subunit 2a 393614 3 CACNG2 |Cacng2
cacng3a |voltage-dependent, gamma subunit 3a 567438 1 CACNG3 |Cacng3
cacng3b |voltage-dependent, gamma subunit 3b 564883 3 CACNG3 |Cacng3
cacngd4a |voltage-dependent, gamma subunit 4a 797554 6 CACNG4 |Cacng4
cacng4b |voltage-dependent, gamma subunit 4b 794222 3 CACNG4 |Cacng4
cacng5a |voltage-dependent, gamma subunit 5a 797409 6 CACNG5 |Cacng5
cacng5b  |voltage-dependent, gamma subunit 5b 1003311163 CACNG5 |Cacng5
cacngba |voltage-dependent, gamma subunit 6a 10003458019 CACNG6 |Cacng6b
cacngbb |voltage-dependent, gamma subunit 6b 10000322016 CACNG6 |Cacng6b
cacng7a |voltage-dependent, gamma subunit 7a 10003454019 CACNG7 |Cacng7
cacng7b |voltage-dependent, gamma subunit 7b 100003278 |16 CACNG7 |Cacng7
cacng8a |voltage-dependent, gamma subunit 8a 550428 19 CACNG8 |Cacng8
cacng8b |voltage-dependent, gamma subunit 8b 10000332916 CACNG8 |Cacng8
cadps2 Ca2+-dependent secretion activator 2 407617 25 CADPS2 Cadps2
cadpsa Ca2+—dependent activator protein for secretion a 10033393311 CADPS Cadps
cadpsb Ca2+—dependent activator protein for secretion b 1000011296 CADPS Cadps
calbl calbindin 1 10000165016 CALB1 Calb1
calb2a calbindin 2a 393691 18 CALB2 Calb2
calb2b calbindin 2b 393684 7 CALB2 Calb2
calhm1 Ca®* homeostasis modulator 1 100005176 (13 CALHM1 |Calhm1
calhm2 Ca®* homeostasis modulator 2 368657 13 CALHM2  |Calhm2
calhm3 Ca®" homeostasis modulator 3 10000513013 CALHM3  |Calhm3
calhm5.1 |Ca®* homeostasis modulator family member 5, tandem duplicate 1 100037308 (16  |CALHM5 |Calhm5
calhm5.2 |Ca®* homeostasis modulator family member 5, tandem duplicate 2 798204 16 CALHMS5 |Calhm5
calhmé Ca®* homeostasis modulator family member 6 780840 16 |FAM26F |Fam26f
calmla calmodulin 1a 406660 (17 |CALM1 Calm1
calml4a |calmodulin-like 4a 560151 7 CALML4  |Calml4
calml4b  |calmodulin-like 4b 100321746 |25 CALML4  |Calml4
calr calreticulin 325317 8 CALR Calr
calr3a calreticulin 3a 30248 22 CALR3 Calr3
calr3b calreticulin 3b 321315 2 CALR3 Calr3
calua calumenin a 415241 4 CALU Calu
calub calumenin b 394057 18 CALU Calu
canx calnexin 406757 14 CANX Canx
capnl0 calpain 10 570311 2 CAPN10 |CapnlO
capnl2 calpain 12 799247 18 CAPN12 Capni2
capnls calpain 15 100330198 |24 CAPN15 Capnil5
capnla calpain 1, (mu/l) large subunit a 393417 13 |CAPN1 Capnl
capnlb calpain 1, (mu/I) large subunit b 565106 22 |CAPN1 Capnl
capn2a calpain 2, (m/l1) large subunit a 541374 13 |CAPN2 Capn2




capn2b calpain 2, (m/Il) large subunit b 563053 22 |CAPN2 Capn2
capn2| calpain 2, (m/Il) large subunit, like 550505 22 CAPN2 Capn2
capn3a calpain 3a, (p94) 447832 17 |CAPN3 Capn3
capn3b calpain 3b 100034405 |20 CAPN3 Capn3
capn5a calpain 5a 563346 18 CAPN5 Capn5
capn5b calpain 5b 100006332 |21 CAPN5 Capn5
capn7 calpain 7 556792 22 CAPN7 Capn7
capn9 calpain 9 445107 20 CAPN9 Capn9
casr ca® sensing receptor 560607 5 CASR Casr
cbarpb voltage-dependent, beta subunit associated regulatory protein b 557421 22 CBARP Chbarp
ccarl cell division cycle and apoptosis regulator 1 568087 13 CCAR1 Ccarl
ccar2 cell cycle and apoptosis regulator 2 564155 10 CCAR2 Ccar2
ccbel collagen and Ca2+binding EGF domains 1 555629 21 CCBE1 Ccbel
cetn2 centrin, EF-hand protein, 2 100006257 |14 CETN2 Cetn2
cetn3 centrin 3 552931 10 CETN3 Cetn3
cetn4 centrin 4 795310 14 CETN4P Cetn4
cgrefl cell growth regulator with EF-hand domain 1 559576 17 CGREF1 Cgref1
cherp Ca’*homeostasis endoplasmic reticulum protein 337851 22 CHERP Cherp
chpl calcineurin-like EF-hand protein 1 325361 13 CHP1 Chp1
chp2 calcineurin-like EF-hand protein 2 327599 15 CHP2 Chp2
cisd2 CDGSH iron sulfur domain 2 393354 1 CISD2 Cisd2
clgn calmegin 556495 1 CLGN Clgn
clstn1 calsyntenin 1 777737 23 CLSTN1 Clstn1
clstn2 calsyntenin 2 1001257492 CLSTN2 Clstn2
clstn3 calsyntenin 3 555627 16 CLSTN3 Clstn3
cracr2aa |Ca*'release activated channel regulator 2Aa 100330395 (18 CRACR2A |Cracr2a
cracr2ab |Ca’'release activated channel regulator 2Ab 564347 4 CRACR2A |Cracr2a
cracr2b Ca’'release activated channel regulator 2B 790936 25 CRACR2B |Cracr2b
crebla cAMP responsive element binding protein 1a 573207 1 CREB1 Crebl
creblb cAMP responsive element binding protein 1b 550516 9 CREB1 Crebl
creb5a cAMP responsive element binding protein 5a 101886947 (19 |CREBS Creb5
creb5b cAMP responsive element binding protein 5b 565910 16 CREB5 Creb5
crebl2 cAMP responsive element binding protein-like 2 436975 CREBL2 Crebl2
creb3l1 cAMP responsive element binding protein 3-like 1 338317 7 CREB3L1 |Creb3I1
creb3l2 cAMP responsive element binding protein 3-like 2 791169 4 CREB3L2 |Creb3I2
creb3/3a |cAMP responsive element binding protein 3-like 3a 553700 22 CREB3L3 |Creb3I3
creb3I3b |cAMP responsive element binding protein 3-like 3b 100538072 |2 CREB3L3 |Creb3I3
creb3l4 cAMP responsive element binding protein 3-like 4 10033331816 CREB3L4 |Creb3l4
crebbpa |CREB binding protein a 566841 22 |CREBBP |Crebbp
crebbpb  |CREB binding protein b 567111 3 CREBBP  |Crebbp
crebrf creb3 regulatory factor 100149876 |21 CREBRF Crebrf
crebzf CREB/ATF bZIP transcription factor 562093 10 |CREBZF Crebzf
creld2 cysteine-rich with EGF-like domains 2 393495 4 CRELD2 Creld2
crtcla CREB regulated transcription coactivator 1a 768293 2 CRTC1 Crtcl
crtclb CREB regulated transcription coactivator 1b 571344 11 |CRTC1 Crtcl
crtc2 CREB regulated transcription coactivator 2 799532 19 CRTC2 Crtc2
crtc3 CREB regulated transcription coactivator 3 570024 7 CRTC3 Crtc3
efcabl EF-hand Ca2+binding domain 1 558421 19 |EFCAB1 Efcabl
efcabll |EF-hand Ca2+binding domain 11 550510 17 |EFCAB11 |Efcabl1
efcab2 EF-hand Ca2+binding domain 2 558031 17 |EFCAB2 Efcab2
efcab6 EF-hand Caz+binding domain 6 492579 25 EFCAB6 Efcab6
efcab7 EF-hand Caz+binding domain 7 415210 6 EFCAB7 Efcab7




efccl EF-hand and coiled-coil domain containing 1 100333996 |11 EFCC1 Efccl
efempl EGF containing fibulin extracellular matrix protein 1 100332567 (13 EFEMP1 |Efempl
efemp2a |EGF containing fibulin extracellular matrix protein 2a 494044 14 |EFEMP2  |Efemp2
efemp2b |EGF containing fibulin extracellular matrix protein 2b 572703 21  |EFEMP2  |Efemp2
efhb EF-hand domain family, member B 571184 16 EFHB Efhb
efhcl EF-hand domain (C-terminal) containing 1 393942 20 EFHC1 Efhcl
efhc2 EF-hand domain (C-terminal) containing 2 567323 9 EFHC2 Efhc2
efhd1 EF-hand domain family, member D1 335521 15 |EFHD1 Efhd1
efhd2 EF-hand domain family, member D2 571114 8 EFHD2 Efhd2
egfl7 EGF-like-domain, multiple 7 678640 21 EGFL7 Egfl7
ehdla EH-domain containing 1a 405810 14 EHD1 Ehd1
ehdlb EH-domain containing 1b 447839 10 EHD1 Ehd1
ehd2a EH-domain containing 2a 567055 5 EHD2 Ehd2
ehd2b EH-domain containing 2b 337401 18 EHD2 Ehd2
ehd3 EH-domain containing 3 562949 20 EHD3 Ehd3
ehd4 EH-domain containing 4 569546 17 EHD4 Ehd4
epsl5 epidermal growth factor receptor pathway substrate 15 795505 8 EPS15 Eps15
eps15/1a |epidermal growth factor receptor pathway substrate 15-like 1a 568170 22 EPS15L1 |Eps15/1
eps15/1b |epidermal growth factor receptor pathway substrate 15-like 1b 100329948 |2 EPS15L1 |Epsi15/1
faim2a Fas apoptotic inhibitory molecule 2a 541391 2 FAIM2 Faim2
faim2b Fas apoptotic inhibitory molecule 2b 100006044 |11 FAIM2 Faim2
fbini fibulin 1 30240 25 FBLN1 Fbini
fbin2 fibulin 2 553503 11 FBLN2 Fbin2
fbin5 fibulin 5 449806 13 FBLN5 Fbin5
fbin7 fibulin 7 100000083 |13 FBLN7 Fbin7
fbn2a fibrillin 2a 558217 10 FBN2 Fbn2
fkbplaa |FKBP prolyl isomerase 1Aa 335335 8 FKBP1A Fkbpla
fkbplab  |FKBP prolyl isomerase 1Ab 449552 23 FKBP1A Fkbpla
fkbp1b FKBP prolyl isomerase 1B 393785 20 FKBP1B Fkbp1b
fkbp2 FKBP prolyl isomerase 2 447939 21 FKBP2 Fkbp2
fkbp3 FKBP prolyl isomerase 3 368863 20 FKBP3 Fkbp3
fkbp4 FKBP prolyl isomerase 4 321795 18 FKBP4 Fkbp4
fkbp5 FKBP prolyl isomerase 5 368924 6 FKBP5 Fkbp5
fkbp6 FKBP prolyl isomerase 6 402839 5 FKBP6 Fkbp6
fkbp7 FKBP prolyl isomerase 7 368498 9 FKBP7 Fkbp7
fkbp8 FKBP prolyl isomerase 8 393858 22 |FKBP8 Fkbp8
fkbp9 FKBP prolyl isomerase 9 445126 19 FKBP9 Fkbp9
fkbp10a |FKBP prolyl isomerase 10a 799903 19 FKBP10 Fkbp10
fkbp10b  |FKBP prolyl isomerase 10b 324381 12 FKBP10 Fkbp10
fkbp11 FKBP prolyl isomerase 11 368823 6 FKBP11 Fkbp11
fkbp14 FKBP prolyl isomerase 14 445077 16 FKBP14 Fkbp14
fkbpl FKBP prolyl isomerase like 100149636 |23 FKBPL Fkbpl
ghitm growth hormone inducible transmembrane protein 393563 12 GHITM Ghitm
gpat3 glycerol-3-phosphate acyltransferase 3 436958 21 |GPAT3 Gpat3
gpat4 glycerol-3-phosphate acyltransferase 4 678522 10 |GPAT4 Gpat4
griala glutamate receptor, ionotropic, AMPA 1a 798689 14 GRIA1 Grial
grialb glutamate receptor, ionotropic, AMPA 1b 403044 21 GRIA1 Grial
gria2a glutamate receptor, ionotropic, AMPA 2a 170450 1 GRIA2 Gria2
gria2b glutamate receptor, ionotropic, AMPA 2b 170451 14 |GRIA2 Gria2
gria3a glutamate receptor, ionotropic, AMPA 3a 170452 5 GRIA3 Gria3
gria3b glutamate receptor, ionotropic, AMPA 3b 368416 14 GRIA3 Gria3
gria4a glutamate receptor, ionotropic, AMPA 4a 407735 15 GRIA4 Gria4




gria4b glutamate receptor, ionotropic, AMPA 4b 336069 21 GRIA4 Gria4
grinla glutamate receptor, ionotropic, N-methyl D-aspartate 1a 767745 21 GRIN1 Grinl
grinlb glutamate receptor, ionotropic, N-methyl D-aspartate 1b 100005675 |5 GRIN1 Grinl
grin2aa  |glutamate receptor, ionotropic, N-methyl D-aspartate 2A, a 563297 3 GRIN2A Grin2a
grin2ab  |glutamate receptor, ionotropic, N-methyl D-aspartate 2A, b 570493 1 GRIN2A Grin2a
grin2bb illjjglairc‘r;iebreceptor, ionotropic, N-methyl D-aspartate 2B, genome 559976 1 GRIN2B Grin2b
grin2cb glutamate receptor, ionotropic, N-methyl D-aspartate 2Cb 100333648 |12 GRIN2C Grin2c
grin2da  |glutamate receptor, ionotropic, N-methyl D-aspartate 2D, a 449864 19 GRIN2D Grin2d
grin3a glutamate receptor, ionotropic, N-methyl-D-aspartate 3A 564832 10 GRIN3A Grin3a
grin3ba  |glutamate receptor, ionotropic, N-methyl-D-aspartate 3Ba 566411 2 GRIN3B Grin3b
grin3bb  |glutamate receptor, ionotropic, N-methyl-D-aspartate 3Bb 100333101 |11 GRIN3B Grin3b
grinag ilrt;ttaerir:]a;: receptor, ionotropic, N-methyl D-aspartate-associated 724005 19 GRINA Grina
grinab ilrt:)ttzr::\aii receptor, ionotropic, N-methyl D-aspartate-associated 394183 16 GRINA Grina
hgfb hepatocyte growth factor b 100333596 (18 HGF Hgf
hp haptoglobin 566096 7 HP Hp
hpca hippocalcin 393696 19 |HPCA Hpca
hpcall hippocalcin-like 1 394139 20 HPCAL1 Hpcall
hpcald hippocalcin-like 4 564909 19 HPCAL4 Hpcal4
hrc histidine rich Caz+binding protein 553296 12 HRC Hrc
itprla inositol 1,4,5-trisphosphate receptor, type 1a 567611 6 ITPR1 Itprl
itprlb inositol 1,4,5-trisphosphate receptor, type 1b 100149388 |11 ITPR1 Itprl
itpr2 inositol 1,4,5-trisphosphate receptor, type 2 562585 18 ITPR2 Itpr2
itpr3 inositol 1,4,5-trisphosphate receptor, type 3 794666 8 ITPR3 Itpr3
itsn1 intersectin 1 (SH3 domain protein) 368504 ITSN1 Itsn1
itsn2a intersectin 2a 566412 20 ITSN2 Itsn2
itsn2b intersectin 2b 445153 17 ITSN2 Itsn2
kenipla  |Kv channel interacting protein 1 a 100008068 |- KCNIP1 Kcnip1
keniplb  |Kv channel interacting protein 1 b 494089 10 |KCNIP1 Kcnip1
kecnip2 Kv channel interacting protein 2 100003947 (22  |KCNIP2 Kcnip2
kenip3a  |Kv channel interacting protein 3a, calsenilin 393792 8 KCNIP3 Kcnip3
kcnip3b  |Kv channel interacting protein 3b, calsenilin 393755 10 KCNIP3 Kcnip3
. 2+ . .
kenmala ﬁqo;;s;:ir’r;;arge conductance Ca“ -activated channel, subfamily M, alpha 568554 13 KCNMAT | Kenmai
. 2+ . .
kenmalb x::;gn;;arge conductance Ca™ -activated channel, subfamily M, alpha 798583 12 KCNMAT  |Kenmai
. 2+ . .
kenmb2 ﬁqo;;s;;urn; large conductance Ca“ -activated channel, subfamily M, beta 541398 ) KCNMB2 | kenmb2
potassium intermediate/small conductance Ca**-activated channel,
kennla subfamily N, member 1a 563352 2 KCNN1 Kennl
potassium intermediate/small conductance Ca™"-activated channel,
kennlb subfamily N, member 1b 570401 8 KCNN1 Kenn1
. . . 2+ .
kenn3 Sstt)?:rs\;lslryrw’\lln;ire%ebd;?ge/smaII conductance Ca“ -activated channel, 570138 16 KCNN3 Kenn3
. . ’ o 2+ .
kennd SL?;?:;L:I?I\llntni;Tnebd;?T/smaII conductance Ca“ -activated channel, 563363 16 KCNN4 Kennd
kentl potassium channel, subfamily T, member 1 10000441921 KCNT1 Kentl
kent2 potassium channel, subfamily T, member 2 568327 2 KCNT2 Kent2
lats1 large tumor suppressor kinase 1 553164 20 LATS1 Lats1
lats2 large tumor suppressor kinase 2 567674 9 LATS2 Lats2
letm1 leucine zipper-EF-hand containing transmembrane protein 1 570745 13 |LETM1 Letm1
letm2 leucine zipper-EF-hand containing transmembrane protein 2 100006201 (10 |LETM?2 Letm2
letmd1 LETM1 domain containing 1 567014 23 LETMD1 |Letmd1




Ipcatl lysophosphatidylcholine acyltransferase 1 555969 19 LPCAT1 Lpcatl
Ipcat2 lysophosphatidylcholine acyltransferase 2 553683 7 LPCAT2 Lpcat2
Ipcat3 lysophosphatidylcholine acyltransferase 2 555566 16 LPCAT3 Lpcat3
Ipcat4 lysophosphatidylcholine acyltransferase 4 327566 7 LPCAT4 Lpcat4
Itbp1 latent transforming growth factor beta binding protein 1 562072 17 LTBP1 Ltbp1
Itbp3 latent transforming growth factor beta binding protein 3 562912 5 LTBP3 Ltbp3
Itbp4 latent transforming growth factor beta binding protein 4 10033349918 LTBP4 Ltbp4
mastla microtubule associated serine/threonine kinase 1a 796739 1 MAST1 Mast1
mastlb microtubule associated serine/threonine kinase 1b 796144 3 MAST1 Mast1
mast2 microtubule associated serine/threonine kinase 2 100001267 |6 MAST2 Mast2
mast3a microtubule associated serine/threonine kinase 3a 100534685 |2 MAST3 Mast3
mast3b microtubule associated serine/threonine kinase 3b 100535762 (11 MAST3 Mast3
mast4 microtubule associated serine/threonine kinase family member 4 100149322 (5 MAST4 Mast4
mast/ microtubule associated serine/threonine kinase-like 445215 24 MASTL Mastl!
mcu mitochondrial Ca2+uniporter 768182 13 MCU Mcu
mcurl

(zgc:1655 |mitochondrial Ca2+uniporter regulator 1 550408 7 MCUR1 Mocurl
32)

micul mitochondrial Ca2+uptake 1 561210 13 |MIcu1 Micul
micu2 mitochondrial Ca2+uptake 2 548335 5 MicuU1 Micul
micu3a mitochondrial Ca2+uptake family, member 3a 559552 MICU3 Micu3
micu3b mitochondrial Ca2+uptake family, member 3a 100536173 |14 MICU3 Micu3
myl10 myosin, light chain 10, regulatory 550569 10 MYL10 Myl10
myl2a myosin, light chain 2a, regulatory, cardiac, slow 1005372445 MyL2 Myl2
myl2b myosin, light chain 2b, regulatory, cardiac, slow 677750 MYL2 Myl2
myl6 myosin, light chain 6, alkali, smooth muscle and non-muscle 798632 MYL6 Myl6
myl7 myosin, light chain 7, regulatory 30592 MYL7 Myl7
myl9a myosin, light chain 9a, regulatory 450006 23 |MYL9 Myl9
myl9b myosin, light chain 9b, regulatory 406493 MYL9 Myl9
mylpfa myosin light chain, phosphorylatable, fast skeletal muscle a 30429 MYLPF Mylpf
mylpfb myosin light chain, phosphorylatable, fast skeletal muscle b 447930 12 |MYLPF Mylpf
ncsla neuronal Ca**sensor 1a 393437 5 NCS1 Ncs1
ncslb neuronal Ca®*sensor 1b 553174 NCS1 Ncs1
necabl N-terminal EF-hand Caz+binding protein 1 550546 19 NECAB1 Necab1
necab2 N-terminal EF-hand Caz+binding protein 2 565258 18 |NECAB2 |Necab2
necab3 N-terminal EF-hand Caz+binding protein 3 101887165 |6 NECAB3  |[Necab3
nell2a neural EGFL like 2a 790930 25 NELL2 Nell2
nell2b neural EGFL like 2b 336082 4 NELL2 Nell2
nid2a nidogen 2a (osteonidogen) 322921 17  |NID2 Nid2
nid2b nidogen 2b (osteonidogen) 570436 20 |NID2 Nid2
nox5 NADPH oxidase, EF-hand Ca2+binding domain 5 10014980025 NOX5 -
nucbl nucleobindin 1 751753 NUCB1 Nucb1
nucb2a nucleobindin 2a 373078 NUCB2 Nucb2
nucb2b nucleobindin 2b 326050 18 NUCB2 Nucb2
oraila ORAI Ca’release-activated Ca’*modulator 1a 566671 8 ORAI1 Orail
orailb ORAI Ca”release-activated Ca’*modulator 1b 402892 10 |ORAI1 Orail
orai2 ORAI Ca’*release-activated Ca*'modulator 2 555612 |5 ORAI2 Orai2
ormdl1 ORMDL sphingolipid biosynthesis regulator 1 368632 9 ORMDL1 |OrmdI1
ormd|2 ORMDL sphingolipid biosynthesis regulator 2 677753 23 |ORMDL2 |Ormdi2
ormd|3 ORMDL sphingolipid biosynthesis regulator 3 450067 12 |ORMDL3 |OrmdI3
pdpkla  |3-phosphoinositide dependent protein kinase 1a 768202 3 PDPK1 Pdpk1
pdpklb 3-phosphoinositide dependent protein kinase 1b 403000 24 PDPK1 Pdpk1
pdzd8 PDZ domain containing 8 561279 17 PDZD8 Pdzd8




pknla protein kinase Nla 560840 1 PKN1 Pkn1
pknlb protein kinase N1b 100007897 |3 PKN1 Pkn1
pkn2 protein kinase N2 571965 2 PKN2 Pkn2
pkn3 protein kinase N3 323182 5 PKN3 Pkn3
plcb3 phospholipase C, beta 3 (phosphatidylinositol-specific) 1000015327 PLCB3 Plcb3
plcg1 phospholipase C, gamma 1 373867 23 PLCG1 Plcg1
plcg2 phospholipase C, gamma 2 561747 18 PLCG2 Plcg2
plch1 phospholipase C, eta 1 566479 18 PLCH1 Plch1
plch2a phospholipase C, eta 2a 1003342318 PLCH2 Plch2
plch2b phospholipase C, eta 2b 560919 11 PLCH2 Plch2
plcli phospholipase C like 1 563105 9 PLCL1 Plcl1
plcl2 phospholipase C like 2 100334276 |16 PLCL2 Plcl2
ppefl protein phosphatase, EF-hand Ca2+binding domain 1 559132 11 PPEF1 Ppef1
ppef2b protein phosphatase with EF-hand domain 2b 100537436 (21  |PPEF2 Ppef2
ppplcaa |protein phosphatase 1, catalytic subunit, alpha isozyme a 407980 3 PPP1CA Ppplca
ppplcab |protein phosphatase 1, catalytic subunit, alpha isozyme b 327301 12 PPP1CA Ppplca
ppplcb protein phosphatase 1, catalytic subunit, beta isozyme 100003223 (17 PPP1CB Ppplcb
ppplcbl |protein phosphatase 1, catalytic subunit, beta isoform, like 334597 7 PPP1CB Ppplcb
ppplcc protein phosphatase 1, catalytic subunit, gamma isozyme 571753 5 PPP1CC Ppplcc
prkcba protein kinase C, beta a 100006675 |1 PRKCB Prkcb
prkcbb protein kinase C, beta b 393953 3 PRKCB Prkcb
prkcda protein kinase C, delta a 334571 6 PRKCD Prkcd
prkcdb protein kinase C, delta b 100150844 |11 PRKCD Prkcd
prkcea protein kinase C, epsilon a 100005075 |12 PRKCE Prkce
prkceb protein kinase C, epsilon b 100332055 (13 PRKCE Prkce
prkcg protein kinase C, gamma 100003514 |16 PRKCG Prkcg
prkcha protein kinase C, eta, a 100144561|13 PRKCH Prkch
prkchb protein kinase C, eta, b 556591 20 PRKCH Prkch
prkci protein kinase C, iota 117507 2 PRKCI Prkci
prkcq protein kinase C, theta 555521 4 PRKCQ Prkcq
prkcz protein kinase C, zeta 555737 8 PRKCZ Prkcz
psenl presenilin 1 30221 17 PSEN1 Psenl
psen2 presenilin 2 58026 1 PSEN2 Psen2
pvalbl parvalbumin 1 402805 3 - -
pvalb2 parvalbumin 2 58028 12 - -
pvalb3 parvalbumin 3 100000771 (12 - -
pvalb4 parvalbumin 4 337731 3 - -
pvalb5 parvalbumin 5 335623 3 - -
pvalb6 parvalbumin 6 402806 3 PVALB Pvalb
pvalb7 parvalbumin 7 402807 22 PVALB Pvalb
pvalb8 parvalbumin 8 360208 3 - -
pvalb9 parvalbumin 9 360209 12 - -

renl reticulocalbin 1, EF-hand Ca2+binding domain 562671 7 RCN1 Renl
rcn2 reticulocalbin 2 571340 18 RCN2 Ren2
rcn3 reticulocalbin 3, EF-hand Caz+binding domain 415248 3 RCN3 Rcn3
repsi RALBP1 associated Eps domain containing 1 564535 20 REPS1 Reps1
reps2 RALBP1 associated Eps domain containing 2 101882936(23 REPS2 Reps2
ryrla ryanodine receptor 1a (skeletal) 798565 10 |RYR1 Ryrl
ryrlb ryanodine receptor 1b (skeletal) 570245 18 |RYR1 Ryrl
ryr2a ryanodine receptor 2a (cardiac) 100126126 (12  |RYR2 Ryr2
ryr2b ryanodine receptor 2b (cardiac) 568463 17 |RYR2 Ryr2
ryr3 ryanodine receptor 3 561350 20 RYR3 Ryr3




s100a1 $100 Caz+binding protein Al 448856 16 [S100A1 S100a1
s100a10a (S100 Caz+binding protein A10a 449788 19 |S100A10 |[S100a10
s100a10b |S100 Caz+binding protein A10b 406276 16 S100A10 |(S100a10
s100a11 |S100 Caz+binding protein A1l 10030707019 S100A11 |S100a11
s100b $100 Caz+binding protein, beta (neural) 436825 22 |S100B S100b
s100s $100 Caz+binding protein S 445481 19 - -
s100t $100 Ca**binding protein T 541368 |16 |- -
s100u $100 Ca“binding protein U 563060 19 - -
s100v2 $100 Ca“binding protein V2 336965 19 - -
5100w $100 Ca**binding protein W 569958 16 |- -
5100z $100 Caz+binding protein Z 554089 21 |S100z 5100z
saraf store-operated Ca“entry—associated regulatory factor 767649 1 SARAF Saraf
scgn secretagogin, EF-hand Ca2+binding protein 573010 16  |SCGN Scgn
sgca sarcoglycan, alpha 557170 12 |SGCA Sgca
sgch sarcoglycan, beta (dystrophin-associated glycoprotein) 559788 20 |SGCB Sgcb
sgcd sarcoglycan, delta (dystrophin-associated glycoprotein) 324961 21 |SGCD Sgcd
sgce sarcoglycan, epsilon 368230 19 SGCE Sgce
sgcg sarcoglycan, gamma 445292 15 SGCG Sgcg
sgcz sarcoglycan, zeta 100334126|1 SGCz Sgcz
sgk1 serum/glucocorticoid regulated kinase 1 324140 23 |SGK1 SGK1
sgk2a serum/glucocorticoid regulated kinase 2a 570956 23 |SGK2 Sgk2
sgk2b serum/glucocorticoid regulated kinase 2b 559050 16 SGK2 Sgk2
sgk3 serum/glucocorticoid regulated kinase family, member 3 564523 24 |SGK3 Sgk3
sigmarl [sigma non-opioid intracellular receptor 1 393952 10 |SIGMAR1 |Sigmarl
slc24al solute carrier family 24 (sodium/potassium/Caz+exchanger), member 1 [558299 18 |SLC24A1 |SIc24al
slc24a2 solute carrier family 24 (sodium/potassium/Ca2+exchanger), member 2 [751686 1 SLC24A2  |SIc24a2
slc24a3 solute carrier family 24 (sodium/potassium/Caz+exchanger), member 3 [557196 13 SLC24A3  |SIc24a3
slc24a4a |solute carrier family 24 (sodium/potassium/Caz+exchanger), member 4a [550467 17 SLC24A4  |SIc24a4
slc24a4b |solute carrier family 24 (sodium/potassium/Ca2+exchanger), member 4b [{100334346(20 |SLC24A4 |Sic24a4
slc24a5 solute carrier family 24 (sodium/potassium/Ca2+exchanger), member 5 |570312 18 SLC24A5 |Slc24a5
slc24a6a |solute carrier family 24 (sodium/potassium/Ca2+exchanger), member 6a |561209 14 - -
slc25a12 |solute carrier family 25 (aspartate/glutamate carrier), member 12 337675 6 SLC25A12 |SIc25a12
/c25a19 solute carrier family 25 (mitochondrial thiamine pyrophosphate carrier), 403024 3 S1c25A19 |sic25a19
member 19
slc25023a solute carrier family 25 (mitochondrial carrier; phosphate carrier), 561939 1 S1C25A23 |SIc25023
member 23a
</c25a23b solute carrier family 25 (mitochondrial carrier; phosphate carrier), 561087 3 s1c25A23 |sic25023
member 23b
slc25024 solute carrier family 25 (mitochondrial carrier; phosphate carrier), 447867 20 |sica5a24 |sic25a2-
member 24
slc25024] solute carrler'famlly 25 (mitochondrial carrier; phosphate carrier), 678557 ) SLC25A25 |SIc25025
member 24, like
slc250250 solute carrier family 25 (mitochondrial carrier; phosphate carrier), 406541 3 s1c25A25 |sic25a25
member 25a
sIc25a25h solute carrier family 25 (mitochondrial carrier; phosphate carrier), 569227 5 S1C25A25 |SIc25025
member 25b
slc25a28 |solute carrier family 25 (mitochondrial iron transporter), member 28 100535877 (13  |SLC25A28 |SIc25a28
slc25a37 |solute carrier family 25 (mitochondrial iron transporter), member 37 387000 SLC25A37 |Slc25a37
slc25a39 |[solute carrier family 25, member 39 393458 SLC25A39 |SIc25a39
slc25a42 |solute carrier family 25, member 42 751743 SLC25A42 |SIc25a42
slc25a43 |solute carrier family 25, member 43 796731 14 SLC25A43 |Slc25a43
slc8ala solute carrier family 8 (sodium/Ca2+exchanger), member 1a 553489 11 SLC8A1 Slc8a1l
slc8alb solute carrier family 8 (sodium/Caz+exchanger), member 1b 797199 17 SLC8A1 Slc8al
slc8a2a  |[solute carrier family 8 (sodium/Cabexchanger), member 2a 569480 5 SLC8A2 Slc8a2




slc8a2b  |solute carrier family 8 (sodium/CaBexchanger), member 2b 567212 15 |SLC8A2 Slc8a2
slc8a3 solute carrier family 8 (sodium/Cabexchanger), member 3 560561 13 [SLC8A3 Slc8a3
slc8a4a solute carrier family 8 (sodium/Ca2+exchanger), member 4a 568512 21 - -
slc8a4b solute carrier family 8 (sodium/Ca2+exchanger), member 4b 557499 - -
slc8b1 solute carrier family 8 (sodium/lithium/Cabexchanger), member B1 560601 SLC8B1 Slc8b1
smdtlb single-pass membrane protein with aspartate-rich tail 1b 100000862 |1 SMDT1 Smdtl
smocl SPARC related modular Cabbinding 1 100529120(17 |SMOC1 Smocl
smoc2 SPARC related modular Ca2+binding 2 266988 13 [SMOocC2 SMoc2
srl sarcalumenin 449670 3 SRL Srl
ssrl signal sequence receptor, alpha 373100 24 |SSR1 Ssrl
stimla stromal interaction molecule 1a 556360 15  |STIM1 Stim1
stim1lb stromal interaction molecule 1b 10000570021 STIM1 Stim1
stim2a stromal interaction molecule 2a 100334881 |1 STIM2 Stim2
stim2b stromal interaction molecule 2b 563901 7 STIM2 Stim2
stimate STIM activating enhance 393439 8 STIMATE |Stimate
stk32a serine/threonine kinase 32A 10033081721 STK32A Stk32a
stk38a serine/threonine kinase 38a 406765 8 STK38 Stk38
stk38b serine/threonine kinase 38b 100332206 (22  |STK38 Stk38
stk38l serine/threonine kinase 38 like 393957 4 STK38L Stk38/
tdgf1 teratocarcinoma-derived growth factor 1 30304 10 TDGF1 Tdgfi
tenm1 teneurin transmembrane protein 1 563094 5 TENM1 Tenml1
tenm3 teneurin transmembrane protein 3 30155 1 - -
tenm4 teneurin transmembrane protein 4 30156 15 TENMA4 Tenm4
thbd thrombomodulin 108180329 (20 THBD Thbd
tmbimla |transmembrane BAX inhibitor motif containing 1a 449819 6 TMBIM1 |Tmbim1
tmbim4  |transmembrane BAX inhibitor motif containing 4 406412 TMBIM4  |Tmbim4
tmx1 thioredoxin-related transmembrane protein 1 323607 13 TMX1 Tmx1
tnncla troponin C type 1a (slow) 353247 23 TNNC1 Tnncl
tnnclb troponin C type 1b (slow) 415175 23 TNNC1 Tnncl
tpenl two pore segment channel 1 567534 TPCN1 Tpcnl
tpcn2 two pore segment channel 2 777614 TPCN2 Tpcn2
tpcn3 two pore segment channel 3 557460 - -
trpala transient receptor potential cation channel, subfamily A, member 1a 474351 2 TRPA1 Trpal
trpalb transient receptor potential cation channel, subfamily A, member 1b 474353 24 TRPA1 Trpal
trpcl transient receptor potential cation channel, subfamily C, member 1 570841 24 TRPC1 Trpcl
trpc2a transient receptor potential cation channel subfamily C member 2a 559914 15 - Trpc2
trpc2b transient receptor potential cation channel subfamily C member 2b 562120 21 TRPC2 Trpc2
trpc3 transient receptor potential cation channel, subfamily C, member 3 101887082 |14 TRPC3 Trpc3
trpcda transient receptor potential cation channel, subfamily C, member 4a 10272553710 TRPC4 Trpcd
trpc4b transient receptor potential cation channel, subfamily C, member 4b 102725536 |15 TRPC4 Trpcd
trpc5a transient receptor potential cation channel, subfamily C, member 5a 557456 1 TRPC5 Trpc5
trpc5b transient receptor potential cation channel, subfamily C, member 5b 559586 21 TRPC5 Trpc5
trpcba transient receptor potential cation channel, subfamily C, member 6a 563989 21 TRPC6 Trpc6
trpc6b transient receptor potential cation channel, subfamily C, member 6b 10272553518 TRPC6 Trpc6
trpc7a transient receptor potential cation channel, subfamily C, member 7a 567566 10 |TRPC7 Trpc7
trpc7b transient receptor potential cation channel, subfamily C, member 7b 10272554014 TRPC7 Trpc7
tromla transient receptor potential cation channel, subfamily M, member 1a 791196 7 TRPM1 Trom1
tromlb  |[transient receptor potential cation channel, subfamily M, member 1b 569946 25 TRPM1 Trom1
trpom2 transient receptor potential cation channel, subfamily M, member 2 799412 TRPM2 Trom2
trom3 transient receptor potential cation channel, subfamily M, member 3 565807 TRPM3 Trom3
trom4a transient receptor potential cation channel, subfamily M, member 4a 100004946 |3 TRPMA4 Trom4
tromab.1 transient receptor potential cation channel, subfamily M, member 4b, 102659287 |12 TRPMA4 Troma

tandem duplicate 1




transient receptor potential cation channel, subfamily M, member 4b,

trom4b.2 tandem duplicate 2 799647 12 TRPMA4 Trom4
trom5 transient receptor potential cation channel, subfamily M, member 5 557722 7 TRPM5 Trom5
trom6 transient receptor potential cation channel, subfamily M, member 6 100149353 |5 TRPM6 Trpom6
trom7 transient receptor potential cation channel, subfamily M, member 7 280653 18 TRPM7 Trom7
trpnl transient receptor potential cation channel, subfamily N, member 1 368273 19 - -

trpvl transient receptor potential cation channel, subfamily V, member 1 561195 TRPV1 Trpv1
trpv4 transient receptor potential cation channel, subfamily V, member 4 557850 TRPV4 Trpv4
trpvé transient receptor potential cation channel, subfamily V, member 6 100000322 |16 TRPV6 Trpvé
ttc9b tetratricopeptide repeat domain 9B 559732 18 TTC9B Ttc9b
ttc9c tetratricopeptide repeat domain 9C 393235 14 TTC9C Ttc9c
tusc2a tumor suppressor 2, mitochondrial Ca2+regulator a 768156 6 TUSsC2 Tusc2
tusc2b tumor suppressor 2, mitochondrial Ca2+regulator b 436675 22 TUSsC2 Tusc2
vdacl voltage-dependent anion channel 1 334582 21 VDACI1 Vdacl
vdac2 voltage-dependent anion channel 2 322126 13 VDAC2 Vdac2
vdac3 voltage-dependent anion channel 2 406529 8 VDAC3 Vdac3
vwde von Willebrand factor D and EGF domains 767804 15 VWDE Vwde
wdr74 WD repeat domain 74 558996 10 WDR74 Wdr74
wfsla Wolfram syndrome 1a (wolframin) 566876 WFS1 Wfs1
wifl wnt inhibitory factor 1 30476 4 WIF1 Wif1




Table S3 Zebrafish brain Calcium Toolkit

The list of 444 genes from zebrafish CaTK detected by RNA-Seq in brain samples. Expression data and zebrafish mutant phenotype sections contain

references to appropriate publications if available. Adult brain and larvae head expression contain data regarding the relative level of mRNA of 77 genes (in
bold) estimated using RT-PCR arrays expressed as VERY LOW, LOW, MEDIUM or HIGH (this dataset was submitted to the Gene Expression Omnibus
database). “-“ stands for no data available. The genes in bold and underlined are those used to validate the RT-PCR assay. RPM (Reads Per Million Reads)
values obtain from RNA-seq experiment are placed in the brackets.

expression data (RPM)

h
gene symbol orr:::g location biological process molecular function zebrafish mutant phenotype adult brain |larvae head
expression | expression
) o actin filament binding, Ca”" [1]
aif1l AIF1L C actin filament bundle assembly, ruffle assembly binding - (44.38)
intracellular signal transduction, negative . . .
akt1 AKT1 PM/C/N |regulation of neuron differentiation, protein malformed brain, edematous pericardium, bent 2]
. trunk, decreased number of neuroblast [2] (5.84)
phosphorylation
bone development, glucose homeostasis, ATP binding, protein decreased body length and weight, abnormal fins
intracellular signal transduction, negative serine/threonine kinase development, increased amount of blood (4]
akt2 AKT2 PM/C/N |regulation of apoptotic process, peptidyl-serine |activity, transferase activity glucose, decreased rate of glucose import, (57.93)
phosphorylation, positive regulation of glucose decreased ins and apoa4a expression, increased ’
import, protein kinase B signaling mlxipl expression, increased apoptosis [3,4]
akt3b AKT3 PM/C/N |protein phosphorylation - (39.5)
cellular response to heat, chloride
anol ANO1 PM .trans.membra.ne t.ransportf positive regulation of protein dimerization activity - (50.59)
insulin secretion involved in cellular response to
glucose stimulus
5100 protein binding, Ca”* [1,5]
anxalla ANXA11 C binding, Ca**-dependent - (09.03) ’
cytokinetic process, phagocytosis, response to phospholipid binding, ca™- :
2+ . . .
Ca dependent protein binding, [1,5]
anxallb ANXA11 C phosphatidylethanolamine - !
- (42.17)
binding
Ca”* binding, Ca**-dependent [6]
13 ANXA13 PM/N !
anxa / positive regulation of Golgi to plasma membrane |phospholipid binding, (51.17)
anxal3l ANXA13 PM/N protein transport phosphatidylglycerol binding, ) [7]

phosphatidylserine binding

(23.89)



https://www.ncbi.nlm.nih.gov/geo/).

DNA duplex unwinding, G protein-coupled
receptor signaling pathway, coupled to cyclic
nucleotide second messenger, actin cytoskeleton

[5,7]
anxala ANXA1 EM/PM reorganization, alpha-beta T cell differentiation, - (2.26)
arachidonic acid secretion, cell surface receptor
signaling pathway, cellular response to . -
. . DNA/DNA | tivity,
glucocorticoid stimulus, cellular response to Ca2+/bindinamgjzz;:-r:igea;\clile\r/lt
hydrogen peroxide, cellular response to vascular hosoholi Igé bindin pCab-
endothelial growth factor stimulus, endocrine phospholip . g.’ .
ancreas development, fin regeneration dependent protein binding, [5,7,8]
anxalb ANXA1 EM/PM pa . P ’ 8 ’ double-stranded DNA- - e
gliogenesis, granulocyte and monocyte L. (0.27)
. . L dependent ATPase activity,
chemotaxis, hepatocyte differentiation, hospholipase A2 inhibitor
inflammatory response, insulin secretion, gctiviﬁ)c :)otein
keratinocyte differentiation, myoblast migration y: P o -
. . . homodimerization activity
involved in skeletal muscle regeneration,
negative regulation of T-helper 2 cell
anxalc ANXA1 EM/PM |differentiation, negative regulation of exocytosis, - (1]
negative regulation of interleukin-8 secretion, (0.14)
negative regulation of phospholipase A2 activity,
neutrophil clearance, phagocytosis
Ca” binding, Ca**-dependent
phospholipid binding, [5,7]
anxaZa ANXA2 EM/PM cytoskeletal protein binding, (21.12)
phospholipase inhibitor activity
. . . . 9
anxa4 ANXA4 PM/N/C|- increased apoptotic process in the liver [9] (3.35) [l
anxaSa ANXAS EM/PM Ca®* binding, Ca**-dependent [10,11]
/C negative regulation of coagulation, regulation of |phospholipid binding (0.41)
anxasb ANXAS EM/PM |cell motility i [1,12,13]

/C

(2.26)




apoptotic signaling pathway, biomineral tissue
development, ca® import, growth plate cartilage
chondrocyte differentiation, mitochondrial ca®

GTP binding, actin filament
binding, Ca*" channel activity,
Ca”" binding, Ca**-dependent
phospholipid binding, Ca**-
dependent protein binding,
cholesterol binding,
chondroitin sulfate binding,

. . . . s . _ 5,7
anxa6 ANXA6 C homeostasis, negative regulation of sequestering |enzyme binding, heparin muscle cell myofibril damaged, muscle T-tubule [57]
2+ . . T . . T (9.45)
of Ca”™", neural crest cell migration, plasma binding, ligand-gated ion misaligned, curved trunk [5]
membrane repair, protein homooligomerization, |channel activity,
regulation of muscle contraction phosphatidylserine binding,
protein homodimerization
activity, protein-containing
complex binding, signaling
receptor activity
apbala APBA1 PM chem|.ca.1l synaptic transmission, protein- i LOW (56.07) |VERY LOW
containing complex assembly
apbalb APBA1 PM amyloid-beta binding - LOW (94.17) |VERY LOW
apba2a APBA2 PM |chemical synaptic transmission - (58.53)
apba2b APBA2 PM - LOW (202.76) |VERY LOW
. . amyloid-beta binding, VERY LOW
1 APBB1 | f DNA- | - VERY LOW
apbb C regulation of transcription, templated transcription factor binding (38.20) (0]
. . . 7
apbblip APBB1IP C/PM |[signal transduction - - (1.84) 71
. . amyloid-beta binding, MEDIUM
2 APBB2 | f DNA- | - LOW
apbb2b C regulation of transcription, templated transcription factor binding (40.42) (o)
VERY LOW
APBB. - - - VERY LOW
apbb3 3 C (27.94) (0]
atox1 ATOX1 c cellular copper ion homec.Jsta.S|s, metal ion copper cha|.oerf)ne activity, i MEDIUM HIGH
transport, response to oxidative stress metal ion binding (7.41)
abnormal locomotion behavior, skeletal muscle
2+ 2+ contraction disrupted, thigmotaxis disrupted, fast
Ca” transmembrane transport, cellular Ca 2+ . -
. . . Ca”" transporting ATPase muscle cell skeletal muscle myofibril [1,17-19]
atp2al ATP2A1 ER |homeostasis, negative regulation of muscle . : . .
. . . activity, proton-exporting disorganized, abnormal notochord, bent trunk,  ((1.36)
contraction, response to mechanical stimulus o .
ATPase activity, neuromuscular process controlling balance
phosphorylative mechanism disrupted [14-16]
2+ 2+
atp2ail ATP2A1 ER Ca” transmembrane transport, cellular Ca ) (0.22)

homeostasis




2: 2
Ca*’ transmembrane transport, cellular Ca**

atrium and cardiac ventricule collapsed,
decreased atrium and cardiac ventricule

. . . L X 7,20
atp2a2a ATP2A2 ER |homeostasis, heart looping, regulation of heart 2 . contractility, heart contraction decreased rate, [ ]
. Ca“ transporting ATPase . . . (74.48)
contraction . ; heart looping arrested, pericardium edematous,
activity, proton-exporting . .
ATPase activit sensory perception of touch disrupted [20]
atp2a2b ATP2A2 ER Ca” transmembrane transport, cellular ca” hosphor ;:Li\\/lé mechanism - [6]
P homeostasis phosphory (153.59)
2+ 7+
Ca” transmembrane transport, cellular Ca [21]
atp2a3 ATP2A3 ER homeostasis ) (188.56)
bone mineralization, Ca” transmembrane
transport, cellular ca®* homeostasis, inner ear . . .
receptor cell development, otolith development abnormal tooth mineralization, posterior lateral
. . ’ ’ d otolith devel t, disrupted b 1,7,17,25
atp2bla ATP2B1 PM |posterior lateral line neuromast development, an. N O.I . evelopment, disrupte one. [ ]
regulation of cytosolic Ca®* concentration mineralization, abnormal sensory perception of |(207.85)
sensory perception of sound, tooth ! sound, integument ionocyte morphology [22-24]
mineralization
25
atp2blb  |ATP2B1 PM Ca”transporting ATPase - (4.76) 129]
activity, PDZ domain binding : 251
atp2b2 ATP2B PM -
2+ 2+ (365.62)
Ca” transmembrane transport, cellular Ca [7.25]
atp2b3a ATP2B3 PM |homeostasis, neuron differentiation, regulation - (415.37) !
of cytosolic Ca®* concentration . 25]
tp2b3b ATP2B3 PM -
atp (19.51)
[25]
tp2b4 ATP2B4 PM -
atp (50.96)
Ca”" transporting ATPase
tivit -
Ca®* transmembrane transport, cellular Ca** activity, manganese-
. . . transporting ATPase activity, [26]
atp2cl ATP2C1 G homeostasis, manganese ion homeostasis, . -
manganese ion transport proton-exporting ATPase (34.69)
& P activity, phosphorylative
mechanism
proton-transporting ATPase
ATP hydrolysis coupled proton transport, ion activity, rotational mechanism, | . 2+ - [17,27,28]
tp6vOch ATP6VOC PM + d ted voltage-gated C h | activity [27
atpovre transport voltage-gated Ca” channel isrupted voltage-gated Ca™ channel activity [27] (148.81)

activity




extrinsic apoptotic signaling pathway in absence [29]
of ligand, intrinsic apoptotic signaling pathway in
response to DNA damage, mitochondrial fusion, |channel activity, protein
baxa BAX PM/Mt posmvg regulat|on-of apoptotic procgss, positive heterf)dlmerlza.tlon .act|.V|ty, )
B regulation of cysteine-type endopeptidase protein homodimerization LOW (15.69) [LOW
activity involved in apoptotic process, release of |activity
cytochrome ¢ from mitochondria, response to
cadmium ion, response to methylmercury
extrinsic apoptotic signaling pathway in absence
f ligand, intrinsi totic signali th i
of ligand, intrinsic apoptotic jcngna ing Pa w'ay in channel activity, protein
response to DNA damage, mitochondrial fusion, . . L
s . . g heterodimerization activity, [30]
baxb BAX PM/Mt |positive regulation of apoptotic process, positive . . o -
. . . protein homodimerization (1.60)
regulation of cysteine-type endopeptidase .
A - . activity
activity involved in apoptotic process, release of
cytochrome ¢ from mitochondria
cab39 CAB39 C signal transduction by protein phosphorylation |protein kinase activator activity |- (22.53)
. . . . contributes_to protein
/ AB39L | hosphoryl - - 72.
cab39 CAB39 C signal transduction by protein phosphorylation serine/threonine kinase activity (72.69)
[7]
bpl CABP1 PM |- -
campe S (23.54)
Ca” binding [7.31]
1 ABP1 PM |- - !
cabplb G (11.27)
Ca”* transmembrane transport, chemical synaptic 2 6]
. . 7 I - h I
cacnalaa CACNAIA PM |transmission, regulation of ion transmembrane vo .ta.ge gated Ca™ channe -
¢ activity LOW (300.33) |VERY LOW
ransport _
H 2+
Ca®* transmembrane transport, chemical abqo'rmal high voltage-gated Ca channeI. 132
synaptic transmission, neuromuscular synaptic  |high voltage-gated Ca”* channel activity, decreased neuromuscular synaptic
cacnalab CACNAIA PM ynap . N . ynap g. . g2+g' . transmission, abnormal swimming behavior, MEDIUM
transmission, regulation of ion transmembrane |activity, Ca” binding . . . . —_— VERY LOW
. . . . . disrupted thigmotaxis, decreased mobility (175.40) —_—
transport, swimming behavior, thigmotaxis
[14,32,33]
2+ .
34
cacnalba  |CACNAIB oM |Ca traimsmemb.rahe transpor.t, chen.mcal voltage-gated Ca® channel ) [34]
synaptic transmission, regulation of ion activit (84.54)
cacnalbb CACNA1B PM |transmembrane transport ¥ - VERY LOW |VERY LOW




2 .
Ca“*’ transmembrane transport, embryonic
cranial skeleton morphogenesis, heart looping,

decreased volume of cardiac muscle cells,
abnormal cardiac ventricle morphology, arrested
heart concrations, pronephric duct cystic and
dilated, hydrocephalic brain, disrupted

[35,39]

1 ACNA1 PM |heart h is, kid d | t
cacnate CACNAIC Ea;OT;OEEaIoiir;?::;m:s:lzyh e\;(?tcr)zn:]en ! determination of heart left/right asymmetry, (220.38)
fe yulatiogn of heart contractior:/p phy; abnormal mandibular arch skeleton morphology,
g high voltage-gated ca? decreased size of Meckel's cartilage
channel activity chondrocytes [35-38]
abnormal neuromast hair cell cellular response
Ca® transmembrane transport, detection of to mechanical stimulus, neuromast hair cell
. . . J i hol ization,
mechanical stimulus involved in sensory ribbon synapse morphology and ‘orgamzat.lor) [42-44]
cacnalda CACNA1D PM . abnormal neuron-neuron synaptic transmission,
perception of sound, neuromuscular process . . . . (93.97)
controlling balance. svnanse oreanization disrupted posterior lateral line neuromast hair
€ »Synap & cell development, abnormal larval locomotory
behavior [14,40,41]
2+ . R R 2+
| f high vol - h | VERY LOW
cacnaldb  |CACNAID PM Ca”™" transmembrane transport, regulation of ion |g. yo tage-gated Ca” channel| (0} VERY LOW
transmembrane transport activity (30.97)
cacnaleb CACNAIE PM ca” tre'ansmemb.rape transport, chemical vol"ca'ge-gated Ca” channel i (71.33)
synaptic transmission activity
retinal outer plexiform layer decreased thickness,
T cell homeostasis, Ca®" transmembrane hich voltage-gated Ca2* abnormal detection of light stimulus involved in (45]
cacnalfa CACNAIF PM |transport, regulation of T cell receptor signaling chgannel aftivigt visual perception, abnormal retinal cone cell (0.8)
pathway, synapse organization, visual perception ¥ chemical synaptic transmission, abnormal retinal |*
cone cell cone cell pedicle morphology [45]
Ca” transmembrane transport, cardiac muscle
cell action potential involved in contraction,
membrane depolarization during action low voltage-gated Ca** channel
cacnalg CACNA1G PM . . . 2+ L - LOW (137.38) |VERY LOW
potential, positive regulation of Ca” -dependent |activity
exocytosis, regulation of heart rate by cardiac
conduction
2+
cacnalha CACNAIH PM Ca trahsm.embrape tran.sport, membrane ) [1,46]
depolarization during action potential, neuronal (74.71)
action potential, positive regulation of ca®-
1 1 R - 91
cacnalhb CACNALH PM dependent exocytosis low voltage-gated Ca*" channel (6.91)
Ca”* transmembrane transport, flagellated sperm |activity
. o . . )
cacnali CACNAI M mOtI|ItY, membrane de.polar|zat|o_n durlr}g action ) [42]
potential, neuronal action potential positive (8.47)

regulation of ca® -dependent exocytosis




H 2+
cacnalsa  |CACNAIS | PM high voltage-gated Ca - [42]
channel activity (0.6)
Ca*" transmembrane transport high voltage-gated ca”
cacnalsb CACNA1S PM channel activity, protein - (0.52)
binding
cacna2dia |CACNA2D1| PM |- - VERY LOW VERY LOW
(20.71)
cacna2d2a |CACNA2D2| PM |- voltage-gated Ca>* channel - (19.95)
cacna2d2b |CACNA2D2| PM |- activity - (102.25)
cacna2d3 CACNA2D3| PM |- - VERY LOW VERY LOW
(10.11)
cacna2d3a |CACNA2D3| PM |- - - (10.09)
cacna2d4a |CACNA2D4| PM |- 2+ - (133.13)
voltage-gated Ca” channel VERY LOW
cacna2d4b |CACNA2D4| PM |- activity - (15.91) VERY LOW
2+ . abnormal cardiac ventricle sarcomere
Ca” transmembrane transport, chemical o . .
. . . organization, disrupted cell-cell adhesion
synaptic transmission, embryonic heart tube . .
. . . mediated by cadherin, malformed heart, [48,49]
cacnb2a CACNB2 PM [morphogenesis, neuromuscular junction o
. 2+ decreased contractility of the heart, abnormal (51.20)
development, regulation of voltage-gated Ca . . . .
channel activit blood circulation, decreased cell proliferation
¥ involved in heart morphogenesis [47]
cacnb2b CACNB2 PM - (40.02) [48,49]
Ca®* transmembrane transport, chemical synaptic 2 -
¢ i - 48,49
cacnb3a CACNB3 PM  |transmission, neuromuscular junction zlcgt::/i\ioltage gated Ca™ channel)_ (0.56) [ ]
cacnb3b CACNE3 ™ developmerjt., regulation of voltage-gated ca® ¥ i (4:18)
channel activity 48.49]
4 ACNB4 PM )
cacnb4a CAC (15.19)
Ca’* transmembrane transport, chemical synaptic initiation of epiboly arrested, abnormal division
transmission, epiboly involved in gastrulation and dispersal of yolk syncytial nuclei, blastoderm [48,49]
cacnb4b CACNB4 PM  |with mouth forming second, neuromuscular retraction, and death [48] (35.52) !
junction development, regulation of voltage- '
gated Ca®* channel activity
cacngla CACNG1 PM 2 - (0.3)
Ca” transmembrane transport
cacnglb CACNG1 PM - (5.07)
channel regulator activity,
AMPA selective glutamate receptor signaling voltage-gated Ca** channel edematous heart, abnormal startle response and [7.50]
cacng2a CACNG2 PM 2 L thigmotaxis, decreased signaling via AMPA
pathway, Ca . transmembréne tran_spo_rt, activity g ‘ g g LOW (86.02) |VERY LOW
neurotransmitter receptor internalization, receptor in Mauthner neuron [50] _ —_——
cacng3b CACNG3 PM  |neurotransmitter receptor transport, - LOW (57.02) [VERY LOW




cacng4a CACNG1 PM |postsynaptic endosome to lysosome, - (2.66)
cacng4b CACNG4 PM |Postsynaptic neurotransmitter receptor diffusion _ (15.89)
cacngsa CACNG1 PM trapplng, regl{lanon of AMPA receptor activity, ) (4.87)
regulation of ion transmembrane transport,
cacng5b CACNG5b PM  |transmission of nerve impulse - (7.56)
cacngba CACNG1 PM |- - - (0.1)
cacngbb CACNG1 PM |Ca* transmembrane transport - (0.78)
AMPA selective glutamate receptor signaling
cacng7a CACNG7 PM pathway, ca®* transmembrane transport, LOW (45.71) | VERY LOW
neurotransmitter receptor internalization,
cacng7b CACNG7 PM  |neurotransmitter receptor transport, voltage-gated Ca” channel LOW (36.46) |VERY LOW
postsynaptic endosome to lysosome, activity -
cacng8a CACNG8 PM |postsynaptic neurotransmitter receptor diffusion LOW (76.87) |VERY LOW
trapping, regulation of AMPA receptor activity,
cacngsb CACNGS PM regulat.ior? of ion transmembrane transport, VERY LOW VERY LOW
transmission of nerve impulse (88.64)
cadps2 CADPS2 N - - (38.19) [6,7,51,52]
dense core granule exocytosis, synaptic vesicle (6]
cadpsa CADPS C exocytosis - B (53.08)
cadpsb CADPS C - - (340.0)
calbl CALB1 C 2 ) ) o - (20.68)
Ca” homeostasis, regulation of cytosolic Ca
calb2a CALB2 C |concentration, regulation of long-term synaptic Ca® binding - ©3) [7,17,53]
potentiation, regulation of presynaptic cytosolic -
calb2b CALB2 ¢ |ca® concentration . (24.22) [53-57]
Ca”" activated cation channel
calhm1 CALHM1 PM |cation transport activity, voltage-gated ion - (0.19)
channel activity
calhm2 CALHM?2 PM |- - - (0.25)
calhm3 CALHM3 PM |- - - (0.08)
calmla CALM1 P'\%CR/N midbrain-hindbrain boundary morphogenesis - 22:?];2;' ::‘r;(l)ép[:gl]ogy of midbrain hindbrain (171.83) (1,46,58]
calmlda CALML4 N/C e o e - (0.51)
Ca”"-mediated signaling Ca™ binding
calml4b CALML4 N/C - (36.32)
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calr CALR ER - (62.72)
. . ca*™ binding, unfolded protein [7]
calr3a CALR3 ER |protein folding binding decreased amount of neuroblasts [59] (46.31)
[1,60]
calr3b CALR3 ER (21.19)
calua CALU ER/G |- - (7]
24 (20.44)
Ca™ binding B 7]
calub CALU ER/G |- (6.63)
. . . 2 o . |decreased amount of neuromasts, abnormal
posterior lateral line development, protein Ca” binding, unfolded protein . . . . [59]
canx CANX ER . " development of posterior lateral line primordium
folding binding (59] (141.41)
Ca2+-dependent cysteine-type
capnl0 CAPN10 C cellular response to insulin stimulus, proteolysis |endopeptidase activity, - (21.91)
hydrolase activity
increased size of keratinocytes, disrupted
capnl2 CAPN12 C keratinocyte differentiation, proteolysis keratinocyte differentiation, edematous (0.72)
pericardium, increased mortality [61]
capnls CAPN15 C proteolysis - (47.36)
disorganized branchiomotor neuron, disrupted
axon guidance of branchiomotor neuron,
brain development, branchiomotor neuron axon disrupted neuro.n mlgrgtlon, d|§rupFed brain [63]
capnla CAPN1 C uidance. proteolveis development, disorganized brain microtubule (34.26)
& P y cytoskeleton, hydrocephalic brain, decreased size '
- - of eye, edematous pericardium, aplastic swim
Ca™ binding, Ca™-dependent  |pjadder [62]
negative regulation of apoptotic process, cysteine-type endopeptidase [63]
capnib CAPN1 C proteolysis activity, hydrolase activity - (0.45)
capn2a CAPN2 C . . - (63]
proteolysis, regulation of cytoskeleton (2.64)
organization [7,63]
2 2 -
capn2b CAPN. C (1.73)
. - [7,64]
capn3a CAPN3 C proteolysis, sarcomere organization - (0.63)
capn5a CAPN5 C - (2.57)
capn5b CAPN5 C proteolysis - (3.49)
capn7 CAPN7 C - (14.8)




Ca”" binding, Ca**-dependent

capn9 CAPN9 C digestion, proteolysis cysteine-type endopeptidase |- (0.23) [1.7]
activity, hydrolase activity
abnormal auditory behavior, increased area of
Mauthner neuron cell bozdy, stc1l expression
. . . . + .
G rz)[otem—couplfad r.eceptor 5|gnaI|!'1g pathway, G protein-coupled receptor d.ecreased, disrupted Ca” homeostasis, [65,66,60]
casr CASR PM [Ca” homeostasis, signal transduction, skeletal .. disrupted myotome development and
activity . (0.15)
system development morphology, disrupted notochord development
and morphology, cranial vault dorso-ventrally
flattened [65-68]
negative regulation of voltage-gated Ca’* channel|. . [6]
cbarpb CBARP PM activity ion channel binding - (50.03)
ccarl CCAR1 N regulation of transcription, DNA-templated nucle:ar receptc:)r.transcrlptlon (6.73)
coactivator activity
positive regulation of apoptotic process,
ccar2 CCAR2 N/Mt |regulation of transcription, DNA-templated, RNA |- - (19.58)
splicing
angiogenesis, blood vessel morphogenesis,
lymph vessel development, lymphangiogenesis,
multicellular organism development, sprouting (70]
ccbel CCBE1 EM |angiogenesis, vascular endothelial growth factor - (1.84)
signaling pathway, venous blood vessel :
morphogenesis, venous endothelial cell
migration involved in lymph vessel development
cetn2 CETNZ2 N centriple .replication, 'microtL'Jb'uIe cyto.skeleton ) [71]
organization, nucleotide-excision repair (25.83)
cetn3 CETN3 N |- - (17.22)
Ca”" binding hydrocephalic brain, decreased size of eyes,
edematous pericardium, post-vent region
increased curvature, cystic pronephrons,
cilium assembly, interkinetic nuclear migration, dlsrupted.cmum assemb!y, disorganized [1,74,75]
cetn4 CETN4 N . o pronephric duct, regulation of cell cycle
microtubule cytoskeleton organization . . .o . . (7.98)
disrupted, interkinetic nuclear migration
disrupted, presumptive neural retina decreased
thickness and microtubule cytoskeleton
disorganized [72,73]
cell adhesion, cell cycle arrest, negative MEDIUM
cgrefl CGREF1 EM regulation of cell proliferation ) (13.95) MEDIUM
cherp CHERP ER/C |RNA processing, cellular Ca®" homeostasis RNA binding - &EIRZSL)OW VERY LOW
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PM/ER/ disrupted axonogenesis, hypoplastic cerebellum,
chpl CcHPl N/C ca? binding decreased size of the optic tectum [76] % LOW
chp2 CHP2 PM/N |- - LOW (2.73) [LOW
autophagy, autophagy of mitochondrion iron-sulfur cluster binding,
cisd2 cisD2 ER/Mt phagy, autophagy ot | ' metal ion binding, protein ; LOW (8.46) |LOW
multicellular organism aging . N .
homodimerization activity
2+ . N N
. . Ca“” binding, unfolded protein [7]
clgn CLGN ER |protein folding binding - (97.69)
axon arborization, axonal transport,
establishment or maintenance of microtubule decreased branchiness of Rohon-Beard neuron
cytoskeleton polarity, homophilic cell adhesion axon and trigeminal ganglion axon, decreased
clstni CLSTNI PM via Pl'asma membrane adhesion molecules, N anterograde axonal tran'sport |'n [7,77-79]
positive regulation of synapse assembly, positive Rohon-Beard neuron, mislocalised Rohon-Beard |(535.32)
regulation of synaptic transmission, regulation of ca® bindin neuron early endosome, decreased retrograde
collateral sprouting, retrograde transport, & transport in Rohon-Beard neuron [77]
endosome to plasma membrane
homophilic cell adhesion via plasma membrane
clstn2 CLSTNZ PM adhesion molecules, p?%ltlve regulétlon of . ) [78]
synapse assembly, positive regulation of synaptic (9.63)
transmission
cracr2aa CRACR2A PM |- - - (4.2)
cracr2ab CRACR2A PM |- GTPase activity, ca® binding |- XlE:I)LOW VERY LOW
cracr2b CRACR2B PM |- Ca®* binding - (0.21)
convergent extension involved in axis elongation,
midbrain-hindbrain boundary development, DNA-binding transcription [80]
crebla CREBI N regulation of transcription, DNA-templated, factor activity (22.59)
somitogenesis
crebib CREB1 N DNA—bmd.m‘g transcription ) (35.10)
factor activity
creb5a CREB5 N regulation of transcription, DNA-templated DNA-binding transcription - (7.03)
b5h factor activity, metal ion 22
creb5 CREB5 N binding - (2.25)
cell differentiation, positive regulation of fat cell
differentiation, positive regulation of glucose - _—
crebl2 CREBL2 N import, positive regulation of lipid biosynthetic DNA-binding transcription - (95.06)

process, positive regulation of transcription,
DNA-templated

factor activity




endoplasmic reticulum unfolded protein
response, positive regulation of transcription by

creb3l1 CREB3LL N RNA polymerase I, regulation of transcription, ) (5:3)
DNA-templated
Ceratohyal, Meckel's and palatoquadrate
chondrocyte differentiation, endoplasmic cartilages malformed, abnormal chondroblast
reticulum unfolded protein response, spatial pattern, head and trunk decreased length,
multlce.llular organlsm t.jevelopment, positive DNA-binding transcription chondrocyte endopl.asmlc retllculum distended,
regulation of transcription by RNA polymerase I, o dereased collagen biosynthesis, abnormal [81]
creb3l2 CREB3L2 ER . S . factor activity, CAMP response . o
regulation of ER to Golgi vesicle-mediated element bindin collagen fibril organization, decreased (9.7)
transport, regulation of extracellular matrix g endoplasmic reticulum to Golgi vesicle-mediated
constituent secretion, regulation of transcription, transport and extracellular matrix constituent
DNA-templated, secretion, melanocyte melanosome immature
and disorganized [81]
endoplasmic reticulum unfolded protein (7]
creb3I3a CREB3L3 | ER/N | asponse, positive regulation of transcription by - (0.22)
RNA polymerase I, regulation of transcription,
creb3I3b CREB3L3 ER/N DNA-templated - (2.03)
creb3l4 CREB3L4 N |- - - (25.86)
h topoieti it Il diff tiati [ 1
.ema oporetic progenl or c'e eren |a' |o'n, histone acetyltransferase 82,83
crebbpa CREBBP N histone acetylation, regulation of transcription, activity. metal ion bindin - LOW (18.01) IVERY Low
DNA-templated v, m . & LOW (18.01) |VERY LOW
histone acetylation, regulation of transcription transcription coactivator [82,83]
crebbpb CREBBP N DNA-tempIaZed » €8 P ’ |activity, zinc ion binding - (7.65) !
regulation of transcription, DNA-templated,
b CREBRF N . " - - 19.56
crebrf response to unfolded protein DNA-binding transcription ( )
crebzf CREBZE N reg}JI.ation of DNA-binding transcription factor factor activity i (61.58)
activity
cricla CRTC1 C __|positive regulation of CREB transcription factor - LOW (13.02) |VERY LOW
crtclb CRTC1 C activity, positive regulation of transcription by - LOW (6.22) |VERY LOW
crtc2 CRTC2 C RNA polymerase Il, protein homotetramerization CAMP response element - (14.85)
positive regulation of CREB transcription factor  |pinding protein binding [84]
crtc3 CRTC3 c activity, positive regulatlgn of transcrlptlor? by. )
RNA polymerase Il, protein homotetramerization, LOW (36.41) |VERY LOW
response to hypoxia
efcab1 EFCAB1 C - - XI.EFZQ:)LOW VERY LOW
Ca®" binding :
VERY LOW
efcab11 EFCAB11 c | - (2.26) VERY LOW




efcab2 EFCAB2 c |- - (0.75)
efcab6 EFCAB6 N - - (3.1)
efcab7 EFCAB7 PM |- Ca™ binding - VERY LOW Iyery Low
(14.98)
VERY LOW
1 EFCC1 PM |- - VERY LOW
efcc CC. (2.58) (o)
efemp1 EFEMP1 EM |- - - (24.62)
efemp2a EFEMP2 EM - 2.77) (6,7,85]
elastic fiber assembly . .
efemp2b  |EFEMP2 EM Ca”" binding i [1,60,86]
p (89.22)
efhb EFHB N/C |- - (1.33)
[7]
efhcl EFHC1 PM 2.72)
efhc2 EFHC2 C - - YZE:Z)LOW VERY LOW
2+ . . o
efhd1 EFHD1 Mt |- Ca™ binding - HIGH (67.44) |MEDIUM
efhd2 EFHD2 PM |- - LOW (73.39) |LOW
hemorrhagic brain, abnormal intersegmental
vessel morphology, emilin3a and tp53 expression
increased, disrupted blood circulation, abnormal
axial vasculature, mislocalised and unlumenized
anatomical structure development Ca”" binding, signaling receptor dorsal aorta, disrupted establishment or [90,91]
egfl7 EGFL7 EM . P ! - & 518 & P maintenance of epithelial cell apical/basal !
vasculogenesis binding . . . . (3.37)
polarity, deformed posterior cardinal vein,
increased amount and mislocalised blood vessel
endothelial cell bicellular tight junction,
disrupted migration of blood vessel endothelial
cells [87-89]
o [92]
ehdla EHD1 PM/EM [cilium assembly (26.72)
ehd2a EHD2 PM/C . o ) - (0.29)
PM/EM actin cytoskeleton organization, endocytic 7]
ehd2b EHD2 jc |recyeling GTP binding, Ca* binding (11.29)
decreased amount of photoreceptors in the
- . . outer segment layer, decreased amount and [92]
ehd3 EHD3 PM/N |cilium assembly, endocytic recycling abnormal morphology of neuromast hair cell (25.46)

cilium [92]
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ehd4 EHD4 N endocytic recycling GTP binding, ca” binding - (7.62)
eps15 EPS15 PM/C |- e - (47.61)
Ca” binding
epsi5ila  |EPS15L1 |PM/N/C|- - (10.52)
. . thymus Ick and rag1 expression decreased, T cell [93]
eps15/1b EPS15L1 |PM/N/C|T cell differentiation in thymus differentiation in thymus disrupted [93] (1.64)
faim2a FAIM2 PM |- - - LOW (18.35) IVERY Low
faim2b FAIM2 PM |- - - (0.09)
extracellular matrix organization, embryonic
. . N 2+ . . .
fbin FBINI EM medial fin morphoggnegs, heart d.evelopment, Ca . bmdmg,. ertldase ) [17,85]
mesenchymal cell migration, multicellular activator activity (19.35)
organism development, skin morphogenesis
fbln2 FBLN2 EM |extracellular matrix organization - (3.68) [7,85]
fbin5 FBLN5 EM |elastic fiber assembly Ca”" binding - (2.95) (8]
[94]
fbin7 FBLN7 EM 2 (2.82)
+ . .
fbn2a FBN2 EM - Cmaatr?xlZs:ziéjr:\tlr:gilslzltzrent i (4.12)
fkbplaa FKBP1A C  |chaperone-mediated protein folding, protein _ . ‘ - (54.61)
fkbp1b FKBP1B C |peptidyl-prolyl isomerization isomerase activity, peptidyl- (21.76)
bo2 BP2 prolyl cis-trans isomerase 12
fkbp FKBP EM/ER |- activity - (14.38)
fkbp3 FKBP3 N - - (18.5)
fkbpa FKBP4 C FK506 binding, heat shock abnormal neurogenesis, curved and decreased [95]
p chaperone-mediated protein folding, protein protein binding, isomerase length of body [95] (105.76)
peptidyl-prolyl isomerization activity, peptidyl-prolyl cis- [96,97]
fkbp5 FKBPS ¢ trans isomerase activity (24.23)
fkbp6 FKBPG c ) .peptldyl—proly.I c.ls—trans ) (0.07)
isomerase activity
Ca’* binding, isomerase
fkbp7 FKBP7 EM |- activity, peptidyl-prolyl cis- - (1.67)
trans isomerase activity
isomerase activity, peptidyl-
fkbp8 FKBP8 PM |- prolyl cis-trans isomerase - (26.7)

activity




2 . N N
Ca** binding, isomerase

fkbp9 FKBP9 ER |- activity, peptidyl-prolyl cis- - (6.49)
trans isomerase activity
Ca”* binding, FK506 binding,
fkbp10a FKBP10 C chaperone-mediated protein folding |somera_\se aCtIV_Ity' peptidyl- - (7.41)
prolyl cis-trans isomerase
activity
Ca” binding, isomerase [7,98]
kbp10b FKBP10 ER - ! - !
fkbp activity, peptidyl-prolyl cis- (6.38)
trans isomerase activity [7]
kbp14 FKBP14 ER - -
fkbp (1.04)
fkbpl FKBPL ER |vasculature development - vasculature development disrupted [99] (10.5)
. VERY LOW
ghitm GHITM Mt |- - - (44.49) VERY LOW
gpatd GPAT4 M- transfera.se activity, i (33.2)
transferring acyl groups
) [100,101]
grialb GRIA1 PM (2.16)
. . . increased size of fourth and third ventricles,
anterior lateral line development, embryonic . . .
. o decreased size of head, increased apoptosis,
cranial skeleton morphogenesis, ion transport, . .
. decreased amount of neuromasts in lateral line, [6,100,101]
gria2a GRIA2 PM |nervous system development, neural crest cell .
. . abnormal motor neurons, abnormal cranial (11.02)
development, posterior lateral line system . L
cartilage, abnnormal migration of neural crest
development
[102]
griazb GRIA2 oM AMPA gl.utamate.receptor i [100,101]
activity, ionotropic glutamate (360.24)
. receptor activity, signaling . . [100,101]
gria3a GRIA3 PM receptor activity increased mortality [28] (207.38)
. . [6,100,101]
gria3b GRIA3 PM |ion transport (25.47)
. [100,101,103]
gria4a GRIA4 PM (347.99)
. [6,100,101,104]
gria4b GRIA4 PM (14.66)
G protein-coupled receptor [105,106]
G protein-coupled receptor signaling pathwa activity, NMDA glutamate
grinla GRIN1 PM | P P P J ep & receptor activity, ion channel |- HIGH
ion transport L . P LOW
activity, ionotropic glutamate (459.99) D
receptor activity




[105,106]

grinlb GRIN1 PM [ion transport - (250.15)
grin2aa GRIN2A PM - (103.48)
grin2ab GRIN2A PM NMDA glutamate receptor - (27.37)
- activity, ion channel activity,
grin2bb GRIN2B PM excitatory postsynaptic potential, ion transport, |ionotropic glutamate receptor |- (188.21)
grin2ch GRIN2C pMm  |long-term synaptic potentiation activity ) [107]
(0.68)
grin2da GRIN2D PM - 71
(43.53)
grin3a GRIN3A PM o ehannel activite 1 - (17.36)
grin3ba GRIN3B PM lion transport lon channel activity, |or?o.trop|c - (7.03)
glutamate receptor activity
grin3bb GRIN3B PM - (3.71)
grinaa GRINA PM |- - - (83.79)
negative regulation of apoptotic brocess increased occurance of programmed cell death, [7,108]
grinab GRINA PM negative regulation of nZu’:on deZth ! - abnormal organisation of central nervous (5.24) !
g g system, abnormal head morphology [108] :
. hemoglobin binding, serine- [109]
hp HP EM |proteolysis type endopeptidase activity (0.06)
[7,21]
hpca HPCA C _ (23.04)
hpcall HPCAL c - Ca™ binding - (33.44)
hpcal4 HPCAL4 c | - (127.7)
(7]
hrc HRC PM (0.12)
itprla ITPR1 ER - (0.25)
Ca®* transmembrane transport
itprlb ITPR1 ER P Ca* channel activity, inositol - (21]
isphosphate bindi (160.88)
> brane transport, release of 1,4,> trisphosphate binding,
itpr2 ITPR2 R "a”smde’C“ e Por inositol 1,4,5-trisphosphate- |- (22.79)
SegfeStere a_Into cytoso sensitive Ca’"-release channel
Ca” transmembrane transport, release of -
) e ) activity [111]
itpr3 ITPR3 ER |sequestered Ca™ into cytosol, embryonic skeletal malformed notochord [110] (0.16)
system development '
itsni ITSN1 PM/C |ntrace|lu|§r S}gnal transduct.|on, regulation of ) (106.01)
Rho protein signal transduction 2. .
endocytosis, intracellular signal transduction Ca” binding, Rho-guanyl-
itsn2a ITSN2 EM/C y_ ¢ . .g ] nucleotide exchange factor - (1.63)
regulation of Rho protein signal transduction activity
itsn2b ITSN2 EM/C endocytosis, regulation of Rho protein signal ) (9.26)

transduction




determination of left/right symmetry disrupted,
otolith morphology, ventricular system

. - . . . 112
kcnipla KCNIP1 C/N [cilium movement - hydrocephalic, whole organism anterior- (11.46) [112]
posterior axis curved, Kupffer's vesicle motile '
cilium decreased amount [112]
7
kcniplb KCNIP1 PM |- abnormal heart contraction [113] (10.81) (7]
kenip2 KCNIP2 PM |- - (1.6)
kcnip3 KCNIP3 PM ca” binding (7]
chipza ; - (54.48)
. . ffected tic endocrine devel t 7
kcnip3b KCNIP3 PM |endocrine pancreas development attected pancreatic endocrine developmen (7]
[114] (3.5)
large conductance ca”-
potassium ion transmembrane transport, activated potassium channel abnormal response to auditory stimulus LOW
kenmala KCNMA1 PM |regulation of ion transmembrane transport, activity, metal ion binding, .p . . v ! VERY LOW
. . . abnormal swimming behavior [115] (214.51)
response to auditory stimulus voltage-gated potassium
channel activity
large conductance ca”-
kenmalb KCNMAL PM pota55|_um ion transport, rggulatlc?n of membrane act!vtated potassium c.h.annel VERY LOW VERY LOW
potential, response to auditory stimulus activity, outward rectifier (6.52)
potassium channel activity
Ca”*-activated potassium
kcnmb?2 KCNMB2 PM |detection of Ca®, potassium ion transport channel activity, potassium - (0.13)
channel regulator activity
VERY LOW
kennl KCNN1 PM - VERY LOW
chnza (105.96)
small conductance Ca*'- 116
kennib KCNN1 PM  |potassium ion transmembrane transport activated potassium channel |- VERY LOW
o L VERY LOW
activity, calmodulin binding (12.47)
kecnn3 KCNN3 PM - (56.58)
kenn4 KCNN4 PM - (1.17)
kent1 KCNT1 PM o _ intracellular sodium activated | LOW (57.4) |VERY LOW
potassium ion transport, regulation of membrane |potassium channel activity,
kent2 KCNT2 PM potential outward rec.ti.fier potassium i (1.47)
channel activity
lats1 LATS1 c G1/S transition of mitotic cell cycle, convergent |ATP binding, protein disrupted convergent extension involved in [117]
extension involved in gastrulation, hippo serine/threonine kinase gastrulation [117] (37.58)




signaling, intracellular signal transduction,

activity, transferase activity

lats2 LATS2 /N peptldy.l—serlne phosp.horylatlon, posmv.e [117]
regulation of apoptotic process, regulation of (1.36)
organ growth
Ca”" export from the mitochondrion, Ca>* Ca?* binding, Ca?":proton
. . 2+ . ’ .
letm1 LETM1 My |fransport, mitochondrial Ca ~ homeostasis, antiporter activity, ribosome |- VERY LOW |\ ery Low
protein hexamerization, protein L (1.81)
. o binding
homooligomerization
letm2 LETM2 Mt |- ) o - LOW (34.24) |LOW
ribosome binding
letmd1 LETMD1 Mt |- - (0.42)
1-acylglycerophosphocholine
/] 1 LPCAT1 ER + |- 4.37
peat ¢ 6/ lipid metabolic process, phospholipid O-acyltransferase activity, ca’ (4.37)
Ipcat2 LPCAT2 G/ER biosynthetic process binding, t'ransferase activity, i (3.46)
transferring acyl groups
lpcat3 LPCAT3 PM |- - - (3.41)
ca” binding, transferase (7]
Ipcat4 LPCAT4 PM |- activity, transferring acyl - (1.36)
groups )
Itbp1 LTBP1 EM/ER |- Ca*" binding - (1.02)
decreased amount of intestine smooth muscle
cells, disrupted migration of lateral plate
cardiac ventricle morphogenesis, outflow tract mesoderm tissue, abnormal cardiac ventricle,
. P .g § abnomal heart looping, abnormal outflow tract [120-123]
Itbp3 LTBP3 EM [morphogenesis, regulation of smooth muscle - . . .
. morphogenesis, hypoplastic presumptive bulbus [(11.93)
tissue development . . . . .
arteriosus, decreased signaling via transforming
growth factor beta receptor pathway, malformed
pharyngeal vasculature [118,119]
mastla MAST1 PM cytoskeIeFon orgar1.|zat|on,. intracellular S|gr?al ) (51.16)
transduction, peptidyl-serine phosphorylation o . .
ATP binding, kinase activity, 60]
mastlb MAST1 PM |protein phosphorylation magnesium ion bindin, protein |- (74.33)
— - serine/threonine kinase .
cytoskeleton organization, intracellular signal activity, transferase activity
mast2 MAST2 PM/C |transduction, peptidyl-serine phosphorylation, ’ - (37.64)
regulation of interleukin-12 biosynthetic process
ATP binding, magnesium ion
mast3a MAST3 PM/C |protein phosphorylation binding, protein - (7.12)

serine/threonine kinase activity




ATP binding, kinase activity,
magnesium ion bindin, protein

mast3b MAST3 PM/C |. . ) . . h L (87.53)
intracellular signal transduction, peptidyl-serine [serine/threonine kinase
phosphorylation activity, transferase activity
mastd MAST4 c pro.t(?in serine/threonine kinase ) (226.83)
activity
G2/M transition of mitotic cell cycle, cell cycle,
cell division, cellular response to DNA damage ATP binding, protein
stimulus, intracellular signal transduction, phosphatase 2A binding, decreased amount and disrupted differentiation [7]
mastl! MASTL C/N . A : . . . .
negative regulation of phosphoprotein protein serine/threonine kinase |of thrombocytes [124] (2.46)
phosphatase activity, peptidyl-serine activity, transferase activity
phosphorylation, thrombocyte differentiation
actin filament organization, ca” import into the
mitochondrion, Ca*"-mediated signaling, . .
. abnormal actin polymerization and
chordate embryonic development, convergent 2 L . . . . .
Lo . . Ca”" channel activity, identical |depolymerization, disrupted anterior/posterior
extension involved in gastrulation, glucose o ] h e L ) [126]
mcu MCU Mt . . . 2+ . protein binding, uniporter axis specification, cell migration involved in
homeostasis, mitochondrial Ca® homeostasis, . . . . . 2+ (3.55)
s . . . . . activity gastrulation, disrupoted mitochondrial Ca
positive regulation of insulin secretion, protein .
- o . homeostasis, bent notochord [125]
complex oligomerization, regulation of heart
contraction
Ca*" import, mitochondrial Ca®* transmembrane 127
micul Micu1 Mt  |transport, positive regulation of mitochondrial -
n p p ! g VERY LOW VERY LOW
Ca” concentration (71.5) -
micu2 Micu2 Mt |- - VERY LOW VERY LOW
(5.77)
micu3a MIcuU3 Mt |- - LOW (9.8) Low
micu3b MICU3 Mt |mitochondrial Ca** transmembrane transport (3.33)
128,12
myl10 MYL10 Mt/C |- . - 160,128,125
Ca” binding (0.18)
L [128,131]
myl2b MYL2 EM/C |- heart morphogenesis disrupted [130] (0.07)
myl6 MYL6 EM/C |- - (8.05)
atrial cardiac myofibril assembly, cardiac muscle .
. . . . decreased length of cardiac muscle sarcomeres,
cell proliferation, cardiac muscle tissue . . . .
. . increased size of cardiac ventricle, edematous
development, positive regulation of heart . . o [133-141]
myl7 MYL7 C . L . pericardium, decreased contractility and volume
contraction, sarcomere organization, ventricular (0.28)

cardiac muscle cell development, ventricular
cardiac myofibril assembly

of cardiac ventricle, disrupted heart contraction,
abnormal cardiac muscle cell shape [128,132]




[7,142]

myl9a MYL9 C - B (10.06)
myl9b MYL9 c |- - (17.89) [143]
mylpfb MYLPE c | - (1.42) [6,7,128]
ncsla NCS1 PM |semicircular canal development - (32.11) [7,111,144]
[144]
ncslb NCS1 PM - Ca2+ b|nd|ng - (26.82)
[7,145]
necabl NECAB1 C -
regulation of amyloid precursor protein (6.98)
biosynthetic process [7,145]
necab2 NECAB2 PM (42.54)
necab3 NECAB3 c r?gulatlon .Of amyloid precursor protein i (43.03)
biosynthetic process
nell2a NELL2 EM |- - (86.76)
nell2b NELL2 EM |- - (223.22)
2+ . N A
neutrophil migration, oxidation-reduction ca . Plndlng, ox@oreductase. [146]
nox5 NOX5 PM rocess. superoxide anion generation activity, superoxide-generating |- (0.99)
P » SUP g NADPH oxidase activity '
nucbl NUCB1 EM/ER |- - (40.69)
Ca®* binding [7,147]
nucb2b NUCB2 EM/G |response to food -
(8.66)
. 2 store-operated Ca”' channel RT-PCR
oraila ORAI1 PM |[store-operated Ca” entry activity (1.84)
. 2 store-operated Ca”' channel RT-PCR
orai2 ORAI2 PM |store-operated Ca“" entry activity (11.23)
ormdl1 ORMDL1 ER [cellular sphingolipid homeostasis, negative - - (17.11)
ormdl2 ORMDL2 ER  |resulation of ceramide biosynthetic process, _ (9.43)
negative regulation of sphingolipid biosynthetic
ormdI3 ORMDL3 ER - - LOW (0.95) |VERY LOW
process
pdpkla PDPK1 PM/N/Cl|intracellular signal transduction, peptidyl-serine |ATP binding, protein - (9.71)
pdpkib PDPK1 PM/N/C |phosphorylation serine/threonine kinase activity |- (67.88)
intracellular signal transduction, lipid transport, VERY LOW
pdzd8 PDZD8 ER |mitochondrial Ca®* homeostasis, mitochondrion- |lipid binding, metal ion binding |- (4.6) VERY LOW
endoplasmic reticulum membrane tethering '




pknla PKN1 N/C |intracellular signal transduction, peptidyl-serine - (15.94)
pknlb PKN1 N/C |phosphorylation - (51.43)
embryonic viscerocranium morphogenesis, heart |ATP binding, GTP-Rho binding, ::i?aatgu: Zza::\’dds:;zascje:cizai:g ZI:\ESLt of
pkn2 PKN2 N/C |development, intracellular signal transduction, ~ |Protein serine/threonine kinase melaniclyteys curved trulnk cdematous (4.24)
tidvl-seri hosphorvlati activity, transferase activity ) At ’
peptidyl-serine phosphorylation pericardium, decrease body length [148]
pkn3 PKN3 N intracellular s.ignal transduction, peptidyl-serine i (1.66)
phosphorylation
. . . aplastic branchiostegal ray 3, mislocalised
cartilage morphogenesis, embryonic . . .
. . R cartilage elements, aplastic swim bladder,
viscerocranium morphogenesis, inositol 2. 1 . . . .
. . . . Ca”™ binding, calmodulin disrupted morphogenesis of embryonic
trisphosphate biosynthetic process, intracellular | . . . . .
. . . . binding, hydrolase activity, viscerocranium, abnormal opercle shape,
signal transduction, lipid catabolic process, S [7,152]
plcb3 PLCB3 N/C . . 2+ . phosphatidylinositol abnormal pharyngeal arch 3-7 skeleton and
negative regulation of Ca”” import, negative . . . (9.09)
. . phospholipase C activity, splanchnocranium, decreased amount of
regulation of vascular permeability, o .
S . . . protein binding osteoblasts, abnormal ceratohyal-branchiostegal
phosphatidylinositol-mediated signaling, release L . .
of sequestered Ca2’ into cvtosol ray joint morphology, disrupted cartilage
q ¥ morphogenesis [149-152]
angiogenesis, artery morphogenesis, fin
regeneration, granulocyte differentiation, disrupted angiogenesis, decreased amount of
hematopoietic stem cell differentiation, inositol dorsal aorta angiogenic sprouts, edematous
trisphosphate biosynthetic process, intracellular pericardium, disrupted granulocyte and myeloid
signal transduction, lipid catabolic process, hydrolase activity, leukocyte differentiation, sprouting angiogenesis (157,160, 161]
plcg1 PLCG1 PM  |phosphatidylinositol-mediated signaling, positive |phosphatidylinositol arrested, disrupted vasculogenesis, arrested (60.46) e
regulation of epithelial cell migration, regulation |phospholipase C activity blood circulation, aplastic dorsal aorta and :
of angioblast cell migration involved in selective posterior cardinal vein, disrupted heart
angioblast sprouting, regulation of heart contraction, decreased eye and head size, curved
contraction, release of sequestered ca”into trunk [153-159]
cytosol, vasculogenesis
inositol trisphosphate biosynthetic process,
intracellular signal transduction, lipid catabolic  |hydrolase activity,
plcg2 PLCG2 PM |process, phosphatidylinositol-mediated signaling, |phosphatidylinositol - (2.5)
phospholipid catabolic process, release of phospholipase C activity
sequestered Ca” into cytosol
Ca”* binding, Ca**-dependent
plch1 PLCH1 PM/C intracellular signal transduction, lipid catabolic  |phospholipase C activity, (35.14)

process, phosphatidylinositol-mediated signaling

hydrolase activity, phosphoric
diester hydrolase activity




inositol trisphosphate biosynthetic process,
intracellular signal transduction, lipid catabolic

Ca”" binding, hydrolase activity,
phosphatidylinositol

plch2a PLCH2 PM process, phosphatidylinositol-mediated signaling, phospholl.pas.e C activity, i (103.25)
2 . phosphoric diester hydrolase
release of sequestered Ca”" into cytosol L
activity
GABA receptor binding, [162]
plell PLCL ¢ hydrolase activity, inositol 1,4,5| (122.90)
intracellular signal transduction, lipid catabolic  |trisphosphate binding,
process, regulation of synaptic transmission, phosphatidylinositol
plcl2 PLCL2 PM |GABAergic phospholipase C activity, - (36.18)
phosphoric diester hydrolase
activity
ca” binding, hydrolase activity,
. . . . iron ion binding, manganese
ppefl PPEF1 c dzzn;g:f stimulus involved in sensory ion binding, protein ) éEoR;(lL)OW VERY LOW
P P serine/threonine phosphatase '
activity
ppef2b PPEF1 c | - - (10.67)
edematous pericardium, disrupted blood
circulation, disrupted migration of blood vessel
endothelial cells, disrupted branching
1 PPP1CA N .
ppplcab ¢ ¢/ morphogenesis of an epithelial tube, distended (30.58)
hindbrain, decreased functionality of
intersegmental vessel, edematous yolk [163,164]
ppplch PPPICB /N c'onvergent extension involved in axis elongation, h.ydr'olase activity, metél ion [166]
liver development binding, phosphoprotein . . . . (151.15)
L . whole organism anterior-posterior axis curved
. . . . phosphatase activity, protein . .
circadian regulation of gene expression, serine/threonine phosphatase and decreased length, disrupted liver
ppplcbl PPP1CB C/N |convergent extension involved in axis elongation, activity, protein phosp development [165,166] (55.66)
regulation of circadian rhythm heterodimerization activity
. . blood circulation disrupted, blood vessel
1 PPP1 M N - .02
pppicc cc t/C/N |angiogenesis endothelial cell migration disrupted [163] (58.02)
kinase activity, metal ion
binding, protein kinase C
prkcba PRKCB PM/EM lintracellular silgnal tran.sductlon, peptld.yl-serlne act!wty, prote!n . ) [7,167]
/C/N |phosphorylation, protein phosphorylation serine/threonine kinase (30.74)

activity, transferase activity,
zinc ion binding




B cell activation, B cell receptor signaling
pathway, adaptive immune response, apoptotic
process, blood coagulation, chromatin

ATP binding, androgen
receptor binding, chromatin
binding, histone binding,
histone kinase activity (H3-T6
specific), metal ion binding,

decreased blood coagulation, fibrin clot
formation, abnormal thrombocyte cellular

izati b ich iesi 167,170,171
prkcbb PRKCB PM/C/N f)rgamza |on,fem ryonic er’r.10p0|e5|sf . nuclear receptor transcription |adhesivity, disrupted embryonic hemopoiesis, [167,170,171]
intracellular signal transduction, peptidyl-serine . L . . . . (221.76)
. e . coactivator activity, protein decreased blood circulation, decreased eye size
phosphorylation, positive regulation of I-kappaB |, . . .
. . . . kinase C activity, protein [168,169]
kinase/NF-kappaB signaling, regulation of . . .
- serine/threonine kinase
transcription by RNA polymerase Il . L
activity, transferase activity,
zinc ion binding
rkeda PRKCD /N apoptotic process, cell cycle, intracellular signal i [7]
P transduction, peptidyl-serine phosphorylation (73.10)
prkcea PRKCE PM/ER/ |intracellular silgnal transduction, peptidyl-serine ATP binding, kinase activity, ) [170]
C phosphorylation . L . (141.31)
metal ion binding, protein - - -
. . . decreased life span, glomerular filtration
. . . serine/threonine kinase . . ’
glomerular filtration, glomerular visceral . L disrupted, pericardium edematous, post-vent
PM/ER/[° ", . . . activity, transferase activity . ’
prkceb PRKCE c epithelial cell development, intracellular signal region curved, abnormal pronephric glomerulus |(0.77)
transduction, peptidyl-serine phosphorylation podocytes foot morphology, decreased length,
yolk syncytial layer edematous [172]
ATP binding, kinase activity,
int llular signal t ducti tidyl-seri tal ion bindi tei . .
intracetiuiar s.lgna ransguction, .pep cayiserine me.a fon bin .mg, Pro en arrested hatching, disrupted mechanosensory [170,174]
prkcg PRKCG PM/C |phosphorylation, receptor recycling, synapse serine/threonine kinase . . .
. . L behavior, disrupted synapse maturation [173] (65.55)
maturation activity, transferase activity,
zinc ion binding
PM/EM indi i indi
prkcha PRKCH / . ‘ 4 . . ATP b.lndl.ng, metal |.or1 binding, | (0.92)
/C lintracellular signal transduction, peptidyl-serine |protein kinase C activity,
PM/EM |phosphorylation rotein serine/threonine kinase
prkchb PRKCH /EM |phosphory prote / N ; (0.57)
/C activity, transferase activity




prkci

PRKCI

EM/C/N

adherens junction maintenance, brain
development, cell projection assembly, cell-cell
junction maintenance, digestive tract mesoderm
development, dorsal motor nucleus of vagus
nerve development, embryonic heart tube
development, establishment of mitotic spindle
orientation, establishment or maintenance of
polarity of embryonic epithelium, generation of
neurons, heart development, intracellular signal
transduction, mesodermal cell migration,
multicellular organism development, neural tube
formation, neuroblast proliferation, nuclear
migration

prkcq

PRKCQ

PM/C

intracellular signal transduction, peptidyl-serine
phosphorylation

prkcz

PRKCZ

PM/EM
/C

dermal bone morphogenesis, generation of
neurons, intracellular signal transduction, nuclear
migration, peptidyl-serine phosphorylation,
photoreceptor cell outer segment organization,
pronephric nephron tubule epithelial cell
differentiation, regulation of cell migration
involved in sprouting angiogenesis, retina

morphogenesis in camera-type eye

ATP binding, metal ion binding,
protein kinase C activity,
protein serine/threonine kinase
activity, transferase activity

abnormal peridermal cell actin-based cell
projections, abnormal glomerular visceral
epithelial cell migration, mislocalised pronephric
podocytes, malformed pronephric proximal
convoluted tubule, abnormal photoreceptor cell
morphogenesis, abnormal spinal cord glia cells,
increased size of central canal, abnormal
ceratobranchial 5 bone, disrupted development
of dorsal motor nucleus of vagus nerve,
disrupted maintenance of epithelial cells
apical/basal polarity, neuroepithelial cell cell-cell
junction broken, abnormal cornea structure,
disrupted brain development, cardiac ventricle
and atrium dilated, disrupted heart
morphogenesis, abnormal liver morphology,
disrupted development of neuroblasts, abnormal
pigmented epithelial cells shape, abnormal
mitotic cell cycle, abnormal retina structure,
decreased eye size, edematous pericardium,
disrupted eye pigmentation, delayed melanocyte
differentiation, disrupted blood circulation
[153,175-185]

[176,178,180,186-190]
(73.75)

[170]
(9.24)

caudal fin principal ray deformed, abnormal
mouth position, abnormal scale spatial pattern,
dorsal longitudinal anastomotic vessel aplastic,
intersegmental vessel malformed [110,191]

[170,176,192-195]
(20.34)




Notch signaling pathway, amyloid-beta
formation, brain development, canonical Wnt
signaling pathway, lymphangiogenesis,
melanocyte differentiation, membrane protein

abnormal blood accumulation pharyngeal arch 3-
7, brain edematous, disrupted brain
development, fourth and tectal ventricle
increased size, hydrocephalic hindbrain and
midbrain, abnormal eye morphology, edematous
pericardium, abnormal post-vent morphology,

G/ER/ . . abnormal optomotor response, decreased [17,200]
psenl PSEN1 ectodomain proteolysis, optomotor response, . . .
PM e . . L expression of baxa and increase expression of (28.14)
positive regulation of catalytic activity, . . .
. . . - neurog1, decreased swimming distance,
proteolysis, regulation of endopeptidase activity, . . ) . .
. . aspartic-type endopeptidase  |[canonical Wnt and Notch signaling pathway
response to hypoxia, somite development, . . . . L .
. . . activity, hydrolase activity disrupted, lymphangiogenesis disrupted, thoracic
swimming behavior
duct absent, decreased amount of melanocytes,
neural crest cell development disrupted [196-
199]
Notch receptor processing, Notch signaling
pathway, amyloid-beta formation, brain increased size of fourth and tectal ventricles,
sen2 PSEN2 G/ER/ |development, ca** transport, melanocyte hydrocephalic hindbrain and midbrain, decreased [202-205]
P PM |differentiation, membrane protein ectodomain amount of melanocytes, decreased amount of |(14.82)
proteolysis, neurogenesis, protein processing, neural crest cells [201]
proteolysis, somite development
(6]
valbl - C -
i regulation of cytosolic Ca®* concentration (1.09)
pvalb4 - C - (0.24)
[7,206]
pvalbs C/N (0.17)
pvalb7 PVALB c i [7,21,56,207,208]
Ca® binding (7:39)
valb8 ) c i [7,209,210]
P (2.58)
(7]
renl RCN1 ER (13.78)
reps1 REPS1 PM/C |receptor-mediated endocytosis - (38.37)
reps2 REPS2 PM/C |- - [211]

(10.36)




2 2
Ca“** transmembrane transport, cellular Ca**

ryrla RYR1 ER  |homeostasis, release of sequestered Ca’*into decreased amount of slow muscle cells [212] (1.89) (129,213,214]
tosol " . " )
Cytoso Ca** channel activity, Ca’ - - —
binding Ca*-induced Ca®* increased protein oxidation, decreased larval
Ca”* transmembrane transport, cellular ca®* release'activit rotein locomotory behavior, swollen skeletal muscle
homeostasis, cellular response to oxidative binding. r ano\giﬁe—sensitive longitudinal sarcoplasmic reticulum, disorganized [214,217]
ryrlb RYR1 ER [stress, fast-twitch skeletal muscle fiber Ca2+relge’a:e channel activit skeletal muscle myofibril, abnormal fast-twitch (165.49) !
contraction, larval locomotory behavior, release ¥ skeletal muscle fiber contraction, decreased '
of sequestered ca”into cytosol intensity of muscle contraction, decreased
activity of voltage-gated Ca* channel [215-218]
2+ 2. [214]
ryr2a RYR2 ER |Ca” transport Ca”™ binding (308.43)
Ca”* channel activity, Ca**
binding, Ca*"-induced Ca** [204,214]
2 RYR2 ER ! - !
ryr2b release, ryanodine-sensitive (0.05)
Ca®" transmembrane transport, cellular Ca* Ca”'-release channel activity
homeostasis, release of sequestered ca”into Ca” channel activity, ca”
cytosol binding, protein binding ca®- decreased amount of slow muscle cells,
. 2k ' disrupted determination of left/right asymmetry [6,214,220]
ryr3 RYR3 ER induced Ca“ release, . ..
. . 2 in lateral mesoderm, decreased activity of (71.83)
ryanodine-sensitive Ca” - . s
L calmodulin-dependent protein kinase [212,219]
release channel activity
5100a1 S100A1 C regulation of heart contraction ca® binding - (0.51) [221,222]
. . . Ca”" binding, Ca**-dependent [7,222]
s100a10b  [S100A10 C regulation of cell proliferation protein binding (11.33)
Ca”" binding, transition metal [222]
5s100a11 S100A11 C - ion binding - (06)
24 . L - [17,222]
s100b S1008B C Ca“™" binding, zinc ion binding (86.99)
[222]
1 - -
s100s ¢ Ca®* binding, transition metal (1.11)
ion binding [7,222]
5100t - C - - (0.06)
100 - C - . . - 4.59
s ca’ binding, copper ion ( ) 7]
_ - bindin -
s100v2 C g (8.58)
2+ . . 2+
s100w Sioo0w C regulation of cell proliferation ca b.mdl.ng,. Ca”-dependent (0.1)
protein binding
. ,222
5100z 51007 c | Ca” binding - [7,222]

(4.09)




saraf SARAF ER ca” transport, regulation of store-operated ca” ) ) VERY LOW MEDIUM
entry (12.61)
brain development, regulation of long-term, . .
. L. . . brain decreased size and edematous, VERY LOW
scgn SCGN C synaptic potentiation, regulation of presynaptic . . VERY LOW
AP - 2. pericardium edematous [223] (0.05)
cytosolic Ca” concentration Ca” binding
sgca SGCA PM |- - (1.15) 71
sgcb SGCB PM |- - - (68.52) [224]
cardiac muscle tissue development,
socd SGeD PM determination of left/right symmetry, heart ) disrupted blood circulation, decreased heart [204,225-227]
g contraction, somatic muscle development, swim concractility, edematous pericardium [225] (11.57)
bladder inflation
sgce SGCE PM |- Ca*" binding - (90.98) (7]
cardiac muscle tissue development, heart [7,226,228]
599 S6C6 PM contraction (0.27)
sgcz SGCZ PM |- - - (5.62)
sgk1 SGK1 C/ER/N - (1,7,225,230]
. . ATP binding, potassium (22.38)
apoptotic process, inflammatory response, channel rezulator activit [211]
sgk2a SGK2 N/C [intracellular signal transduction, peptidyl-serine el res VIt - 1.24
hosohorvlation protein serine/threonine kinase (1.24)
sgk2b SGK2 N/C phosphory activity, transferase activity - (1.5)
sgk3 SGK3 C - (17.12)
sigmarl SIGMAR1 ERIG;(':VI/ lipid transport, response to wounding - - LOW (17.2) |LOW
Ca”* transmembrane transport, cellular Ca** VERY LOW
slc24a1 SLC24A1 PM |homeostasis, long-term synaptic depression, - (0.75) VERY LOW
long-term synaptic potentiation :
Ca”" transmembrane transport, cellular Ca*
homeostasis, long-term synaptic depression,
2 . 2 - .
slc24a2 SLc2aa2 PM long-term synaptic potentiation, visual Ca*" channel activity, Ca”, (5.03)
perception potassium:sodium antiporter
activity ED
slc24a3 SLC24A3 PM - MEDIUM MEDIUM
. . (61.86)
Ca” transmembrane transport, cellular Ca 71
slc24a4a SLC24A4 PM  |homeostasis - LOW (16.8) |LOW
slc24a4b SLC24A4 PM - LOW (13.48) |LOW




developmental pigmentation, ion transport,
melanocyte differentiation, melanocyte

Ca®' channel activity, Ca*,

[232]

Ic24a5 SLC24A5 PM . . . L . tassium:sodi tiport d d pi tati 231
slecaa migration, regulation of melanin biosynthetic po .a§5|um sodium antiporter ecreased pigmentation [231] (0.42)
activity
process
L-aspartate transmembrane
L-glutamate transmembrane transport, aspartate |transporter activity, L- [1]
slc25a12 SLC25A12 Mt  |transmembrane transport, malate-aspartate glutamate transmembrane - (66.76)
shuttle transporter activity, ca* '
binding
§/c25019 S1C25A19 PM thiamine pyrophosphate transmembrane thiamine transmgmbrane ) (4.91)
transport transporter activity
slc25a23a  |SLC25A23 PM - (33.0)
transmembrane transport
slc25a23b  |SLC25A23 PM - (16.76)
cellular response to Ca“, cellular response to 7]
slc25a24 SLC25A24 Mt |oxidative stress, mitochondrial transport, - (4.97)
regulation of cell death ATP transmembrane ” :
transporter activity, Ca eye decreased size, gut and liver hypoplastic,
binding i i i
slc25024] SIC25A25 Mt head circular and decreas?d size, mandibular (3.44)
arch skeleton decreased size, edematous
pericardium [153]
transmembrane transport [111]
Ic25a25 SLC25A25 Mt -
slc25a25a (3.99)
2+ | . N
slc25a25b  |SLC25A25 | Mt Ca” binding, transmembrane | (4.17)
transporter activity
- — - h
slc25028  |sLc25A28 | e |'On Wransport, ironimportinto the - HIGH (0.05) |HIGH
mitochondrion, iron ion homeostasis . .
embryonic hemopoiesis, erythrocyte fron fon transmembrane
! t t tivit id i
slc25a37 SLC25A37 Mt  |development, iron import into the ransporter activity f:lecre?sed ar.'nour.1t of erythroid !meage cells, [235]
. L . . intestinal epithelium hyperplastic [233-235] (1.19)
mitochondrion, iron ion homeostasis
. disrupted heme biosynthetic process, decreased
heme biosynthetic process, manganese ion metallochaperone activity, amount of nucleate erythrocytes, abnormal [236]
slc25a39 SLC25A39 Mt ¥ P ! g transmembrane transporter v y 7
transport, transmembrane transport activit nucleate erythrocyte hemoglobin complex (20.97)
¥ composition [236]
ADP transmembrane
transporter activity, AMP
. . - transmembrane transporter . .
<lc25042 SLC25A42 Mt mitochondrial membrane organization, activity, ATP transmembrane disrupted hatching, curved trunk, swollen (7.41)

transmembrane tra nsport

transporter activity, coenzyme
A transmembrane transporter
activity

skeletal muscle mitochondrial membrane [237]




transmembrane tra nsporter

slc25a43 SLC25A43 Mt  |[transmembrane transport - (7.07)
activity
abnormal atrium morphology, abnormal cardiac
ca® transport, cell communication, cellular ca® muscle cells shape and length, cardiac muscle cell [20,204,239]
slc8ala SLC8A1 PM |homeostasis, regulation of heart contraction, myofibrils disorganized, heart trim63a expression (14.88) e
sarcomere organization increased, heart contraction asynchronous and :
decreased rate [127,238]
slc8alb SLC8A1 PM Ca”":sodium antiporter activity |_ [25,240]
(6.81)
slc8a2a SLC8A2 PM ca® transport, cell communication, ) [25]
transmembrane transport VERY LOW |VERY LOW
[25]
slc8a2b SLC8A2 PM - (50.67)
[25]
slc8a3 SLC8A3 PM - (18.6)
ca” transport, cell communication, decrease rate of heart contraction, edematous
determination of left/right symmetry, fluid pericardium, abnormal mechanosensory
slc8ada i PM tranqurt, heart cont.ractign, heart Iooping, Ca®*:sodium antiporter activity behavior, dis.rupted determination of Ie.ft/rig.ht [25,243]
regulation of cytosolic Ca”" concentration, symmetry, disrupted development of digestive |(73.66)
skeletal muscle tissue development, truck, heart tube and liver, abnormal Kupffer's
transmembrane transport vesicle cilium movement [241,242]
ca” transport, cell communication, [25]
slc8a4b - PM -
transmembrane transport (19.66)
slc8b1 SLC8B1 PM |transmembrane transport - - (2.1)
Ca2+import into the mitochondrion, MEDIUM
smdt1b SMDT1 Mt mitochondrial Ca** homeostasis ) ) (13.29) MEDIUM
smocl smoct EM eye development, optic cup morphogenesis ca” binding, extracellular decreased eye size, optic fissure open, immature [244]
involved in camera-type eye development matrix binding retina, abnormal forebrain morphology [244] (0.9)
decreased signaling via BMP pathway, abnormal
blood circulation, curved caudal fin, abnormal
embryonic viscerocranium morphogenesis, . somites shape, abnormal hemopoiesis process (1,245-247]
smoc2 SMoc2 EM |myeloid cell development, odontogenesis, Ca” binding and myeloid cells development, abnormal (14.05) !
regulation of BMP signaling pathway cartilage morphology, absent eyes, decreased )
head size, disrupted bone mineralization [245-
247]
srl SRL ER |- GTP binding - (0.87) [7,18,248]
ssrl SSR1 ER [cellular response to estrogen stimulus - - [1,249,250]

(40.77)




activation of store-operated Ca”* channel

stimla STIM1 ER L 2 . . Ca®" channel regulator activity, (106.68)
- activity, cellular Ca®" homeostasis, regulation of ca* bindin
stim1b STIM1 ER  |ca* transport, store-operated Ca*" entry & - (1.85)
stim2a STIM2 ER |- Ca®* channel regulator activity |- (0.14)
activation of store-operated Ca”* channel Ca®* channel regulator activit
stim2b STIM2 ER |activity, cellular Ca®* homeostasis, regulation of 2. o g v (2.68)
2+ 2+ Ca” binding
Ca“” transport, store-operated Ca” entry
stk32a STK32 N/C - (5.4)
stk38a STK38 N/C | . . . . ATP binding, protein - (6.05)
intracellular signal transduction, peptidyl-serine serine/threonine kinase
stk38b STK38 N/C phosphorylation In - - (1.23)
activity, transferase activity 7]
tk38I STK38L C -
s (35.95)
eaf2 expression decreased, presumptive
endoderm and hypoblast sox32 expression
absent, margin Ift1 expression absent, tbxta and
aldhla2 expression decreased, germ ring and
margin dorsal region fscnla expression absent,
ial h | hiel i
BMP signaling pathway, adrenal gland axial hypoblast and shield gsc expre§S|on and
. . forerunner cell group rbp7a expression absent,
development, anterior/posterior pattern . . > . .
e . . . . midbrain posterior region rbp7a expression
specification, brain morphogenesis, cardioblast . . .
o S . ] increased, neuroectoderm anterior region sox2
migration to the midline involved in heart field . .
. expression decreased, neuroectoderm posterior
formation, central nervous system development, . .
L . . region hoxb1b expression decreased, abnormal
convergent extension involved in gastrulation,
L . mesendoderm development, decreased nodal
convergent extension involved in nephron activin receptor binding, nodal |signaling pathway, epiboly decreased duration [1,267-269]
tdgf1 TDGF1 EM |morphogenesis, determination of left/right P & & ep ¥, eplboly / !

symmetry, digestive tract development,
dorsal/ventral pattern formation, ectoderm and
endoderm development, floor plate formation,
forebrain development, germ cell migration,
heart development, hypoblast development,
hypothalamus development, induction of
positive chemotaxis

binding

eyes fused, abnormal mesoderm and prechordal
plate morphology, whole organism altered
number of cells, abnormal neural tube closure
and pineal complex shape, abnormal neural tube
morphology, abnormal neural plate
morphogenesis, germ ring poorly differentiated,
pronephric glomerulus morphogenesis abnormal,
abnormal cardioblast migration, dorsal/ventral
pattern formation disrupted, cell-cell adhesion
involved in mesendodermal cell migration
disrupted, forebrain development disrupted,
endoderm formation disrupted, abnormal
endocrine pancreas development [251-266]

(0.05)




heterophilic cell-cell adhesion via plasma MEDIUM
tenm1 TENM1 PM/N |membrane cell adhesion molecules, neuron - (191.97) MEDIUM
development, signal transduction '
cell adhesion, cell differentiation, dendrite . - [1,60,271,272]
. . . _ cell adhesion molecule binding,
guidance, heterophilic cell-cell adhesion via . . o
. protein heterodimerization
plasma membrane cell adhesion molecules, L .
homophilic cell adhesion via plasma membrane activity, protein mislocalised retinal ganglion cell dendrites
tenm3 TENM3 PM/N ) homodimerization activity ) ] ’
adhesion molecules, neuron development, abnormal pigment accumulation [270] LOW (217.92) |LOW
positive regulation of neuron projection
development, retinal ganglion cell axon
guidance, signal transduction, visual perception
axon guidance, cell differentiation, central
nervous system myelin formation, cell-cell
adhesion via plasma membrane cell adhesion catalytic activity, cell adhesion . .
. . - . axon guidance disrupted, abnormal motor
molecules, multicellular organism development, |molecule binding, protein neuron axon branchiness. perioheral nervous [271]
tenm4 TENM4 C/PM/N |neuron development, positive regulation of heterodimerization activity, L P p . .
. " . . . - system axonogenesis involved in innervation (95.52)
gastrulation, positive regulation of neuron protein homodimerization .
S .. . . disrupted [273]
projection development, positive regulation of  |activity
oligodendrocyte differentiation, signal
transduction
2+ . .
thbd THBD M- Qa b.mdmg, transme.m.brane ) (1.85)
signaling receptor activity
tmbimla TMBIM1 PM |- - - (29.26)
tmbim4 TMBIM4 G - - - HIGH (53.1) |HIGH
tmx1 TMX1 ER |cell redox homeostasis - - LOW (12.95) [LOW
abnormal atrium size, abnormal blood
circulation, disrupted cardiac ventricle
cardiac muscle contraction, cardiac ventricle development , edematous pericardium, [274-278]
tnncla TNNC1 C development, response to activity, skeletal actin filament binding, ca® disorganised cardiac muscle cells myofibrils and (0.16)
muscle contraction binding, Caz+—dependent ventricular myocardium sarcomeres, disrupted '
protein binding cardiac conduction and heart contraction
[132,274]
tnnclb TNNC1 c cardiac muscle contraction, regulation of muscle i [7,129,276,278-281]

contraction, skeletal muscle contraction

(0.17)




VERY LOW
tpenl TPCN1 PM lion transport, transmembrane transport - (14 87)0 VERY LOW
Ca®* transmembrane transport, Ca’*-mediated  |NAADP-sensitive Ca”* release ?ZVZZZ;:::duZggFi)nToon:;:(:loEI::e;ZaSSIIOf
signaling, regulation of ion transmembrane channel activity, voltage-gated acgumulation in the hlet o ’e head and trunk [284]
tpcn2 TPCN2 PM |transport, regulation of myotome development, Ca®* channel activity . o ve
skeletal myofibril assembly, smooth muscle decreased pigmentation, myotome decreased (0.54)
contraction ! width, slow muscle cell skeletal muscle myofibril
disorganized [282,283]
2+ . .
285
trpala TRPA1 PM |detection of chemical stimulus, detection of C.a release c.hannel activity, —|_ [285]
. . . ;i ligand-gated ion channel (14.89)
mechanical stimulus involved in sensory activity, mechanosensitive ion [285.287]
trpalb TRPA1 PM |perception, ion transmembrane transport channel activity abnormal chemosensory behavior [286] (0.69)
. . 2+ 2+ S eye decreased size, intersegmental vein
angiogenesis, Ca” transmembrane transport, Ca“” channel activity, inositol decreased size. post-vent region increased
trocl TRPCI PM filopodium assembly, manganese ion transport, |1,4,5 trisphosphate binding, curvature abn’osmal vasculog enesis [111,289-291]
P regulation of cytosolic ca” concentration, store-operated Ca®* channel o g . . (57.22)
vasculogenesis activit paedomorphic growth, abnormal filopodium
& ¥ assembly paedomorphic growth [288]
+ + . 290,292
trpc2a TRPC2 PM |Ca® transmembrane transport Ca* channel activity - (0.39) [ ]
Ca®* transmembrane transport, manganese ion Ca™ channel activity, inositol
trpc2b TRPC2 PM |transport, regulation of cytosolic ca* /45 trisphosp atgbmdmg, - [290,293,254]
. . M store-operated Ca” channel (0.25)
concentration, single fertilization .
activity
2+ . Ca’* channel activity, inositol
Ca” transmembrane transport, manganese ion 1 4.5 trisphosphate E)indin [290]
trpc3 TRPC3 PM |transport, regulation of cytosolic Ca®* L phosp 2+ & -
. . e store-operated Ca” channel (18.57)
concentration, single fertilization L
activity
. 290
trpcda TRPC4 PM |Ca® transmembrane transport Ca** channel activity - (20.97) [290]
Ca”* transmembrane transport, manganese ion [290]
trpcdb TRPC4 PM |transport, regulation of cytosolic ca”' - (11.42)
concentration, protein homotetramerization :
Ca”" transmembrane transport, manganese ion  |Ca’" channel activity, inositol [111,290]
trpcha TRPC5 PM |transport, regulation of cytosolic ca” 1,4,5 trisphosphate binding, - (3.07) !
concentration store-operated Ca’* channel )
+ . activit VERY LOW
trpc6a TRPC6 PM |Ca® transmembrane transport, manganese ion ¥ - (0.91) VERY LOW
transport, regulation of cytosolic ca” : [290]
trpc6b TRPC6 PM |concentration, single fertilization

(13.28)




[290]

trpc7b TRPC7 PM |Ca’ transmembrane transport Ca®* channel activity - (4.29)
G protein-coupled glutamate receptor signaling [295]
tromlb TRPM1 PM |pathway, cellular response to light stimulus, cation channel activity - (0.4)
protein tetramerization :
. . ADP-ribose diphosphatase
cation transport, ion transmembrane transport, L . .. [295]
trom2 TRPM2 PM e activity, cation channel activity, |-
response to oxidative stress . (2.85)
hydrolase activity
cation transport, detection of temperature 2 . . 295
. . . |Ca™ activated cation channel
trom3 TRPM3 PM |[stimulus, ion transmembrane transport, protein activit - VERY LOW
tetramerization Y (10—2-34) VERY LOW
trpmda TRPMA4 PM/ER/ |cardiac conduction, cation transport, ion ~ VERY LOW VERY LOW
G transmembrane transport, regulation of T cell (1.06)
trom4b.1  |TRPM4 PM |cytokine production, regulation of membrane  |Ca* activated cation channel |- (0.12)
trom4b.2 TRPM4 PM |potential, vasoconstriction activity - (0.1)
2+
Ca” transmembrane transport, sensory [289,295,296]
trom5 TRPM5 PM . -
P perception of taste (0.49)
. . . ATP binding, cation channel
hosphoryl ’ 297
trom6 TRPM6 PM catlor.1 transport,.pro.tem phosphorylation, activity, protein ) [297]
protein tetramerization . o - (1.49)
serine/threonine kinase activity
cation transport, cellular magnesium ion . . [1,295,301,304,305]
. . . disrupted regulation of melanocytes membrane
homeostasis, developmental pigmentation, potential, abnormal swimming behawior
divalent inorganic cation homeostasis, exocrine ! . . ’
ancreas development. ion transmembrane decreased amount of dopaminergic neurons,
P P o . . increased amount of pretectum serotonergic
transport, magnesium ion homeostasis, melanin neurons. decreased heart contraction rate
metabolic process, melanocyte differentiation, decreaséd amount of melanocvtes arresteld
trom7 TRPM7 PM |ossification, protein phosphorylation, protein thigmotaxis, decreased pigmer?tatilon decreased VERY LOW VERY LOW
tetramerization, regulation of epithelial cell . L ) N (84.68) —
. . . . size of acinar cells, hypoplastic exocrine
proliferation, regulation of heart rate, regulation pancreas, disrupted mitotic cell cycle, abnormal
f mitotic cell cycl lation of ) ’ Lo .
ormitotic ce . cycle, regl.J ation calicum and magnesium ions homeostasis,
neurotransmitter secretion, renal system .
process, sensory perception of taste, skeletal obstracted pronephric duct, decreased
’ ’ . . . 2 _
system development functionallity of kidneys [298-303]
Ca”* transmembrane transport, detection of Ca”* channel activity, [289]
trpnl TRPN1 PM  |mechanical stimulus involved in sensory mechanosensitive ion channel |- (2.25)

perception of sound

activity




trovi TRPVI PM ion tra.nsport, response to heat, thermosensory ) [287,289,306]
behavior (1.55)
atrioventricular canal endocardium EGFP
atrioventricular valve development, cellular Ca* channel activity expression decreased, abnormal atrioventricular (289,309-311]
trpv4 TRPV4 PM |response to oscillatory fluid shear stress, ion canal and valve morphogenesis, atrioventricular (1.24) !
transport, response to osmotic stress canal endocardium endothelial cell decreased '
amount, hydrocephalic brain [307,308]
ca” homeostasis, ca” import, hypotonic salinity bone mineralization and ossification decreased,
L . - 2+ L . . [ [69,289,313,314]
trpvé TRPV6 PM |response, positive regulation of transcription, Ca” channel activity abnormal postcranial axial skeleton cartilaginous (1.22)
DNA-templated, response to ca® [312] '
ttc9b TTC9B Mt/C |- - - (17.38)
curved trunk, hydrocephalic brain, disrupted
determination of heart left/right asymmetry
cilium assembly, determination of heart left/right disrupted, abnormal otolith morphology,
ttc9c TTC9C N y,. . 8| ventricular system dilated, abnormal cilium (7.71)
asymmetry, otolith morphogenesis
movement, decreased amount and length of
Kupffer's vesicle cilium, pronephric duct motile
cilium disorganized [204]
MEDIUM
tusc2 TUSC2 Mt |- - - Low
uscea (11.61)
VERY LOW
tusc2b TUSC2 Mt |- - - (22.61) Low
vdacl VDAC1 Mt  |anion transmembrane transport - [315]
P 2 (96.08)
anion transmembrane transport, Ca*" import into .
. . ) . . ltage-gated h | 17,127
vdac2 VDAC2 Mt  |the mitochondrion, fin regeneration, regulation vo .a.ge gated anioh channe - [ ]
. activity (100.88)
of heart contraction,
vdac3 VDAC3 Mt anion trarTsmembran.e transp.c.)rt, fin ) [7]
regeneration, regulation of cilium assembly (86.1)
vwde VWDE EM |- signaling receptor binding - (0.16)
7]
1 WFs1 ER *h i - - [
wfsla S Ca” homeostasis (1.91)
increased signaling via canonical Wnt pathway,
abnormal anterior swim bladder, immature
. ti lati f ical Wnt signali . . - . ! 6,316-321
wifl WIF1 EM gztg}?vsll\;\e/,r:v%?r: ;Tar:jze:?;?/z:;imer;tggna ing signaling receptor binding somites, decreased trunk length, abnormal (3.09) [ ]

pancreas morphology, disrupted smooth muscles
development [316]
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