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Fig. S1 Wild-type-like cardiac chamber size in 78 hpf pkdla mutants. a Schematics of Pkdla (wild-type
and predicted mutants) showing the disruption of the conserved PCCD. b-e’ Diameter quantification
method along the heart tube during atrial diastole (b-e) and systole (b’-e’); brightfield images of hearts
(b,b’) are segmented along the heart midline (c-d’) and displayed using a thermal lookup table (e,e’). f
Diameter along the heart tube of 78 hpf wild-type larvae during atrial diastole and systole. g-h Diameter
along the heart tube of 78 hpf wild-type, tnnt2a mutant, and pkdla mutant larvae during atrial diastole (g)
and systole (h) ); arrow points to the decreased heart diameter during atrial systole. i Heart rate of 78
hpf wild-type, pkdla mutant, and klf2a; klf2b double mutant larvae. The center of the error bar
represents the mean ini. Error bars indicate S.E.M. in f, g, h; s.d. ini. P-values were calculated using a
two-sided Student’s t-test in i and are relative to wild type. Scale bar: 50 ym. Source data are provided
as a Source Data file.




Pkd2"t - 904aa PCCD

y////_y///// CACCGCAGCTGTGGGAAGAGGATACTGGAGAAAATGAGAGTGTTGTGGGATACTCGTCTTTTGGGTGAGAGCAACAGTAAC
/4 ) H R S ¢c 6 K R I LEZEKMRYVTLTMWDTI RTLTLTGEST SNSN

Pkd2tc321 - 13533 FEEEEEEEEEEEr e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e

y// CACCGCAGCTGTGGGAAGAGGATACTGGAGAAAATGAGAGTGTAGTGGGATACTCGTCTTTTGGGTGAGAGCAACAGTAAC
J H R S C G KR I LEI KMMTRV *

Pkd1l1"t - 2572aa PCCD

y///////////////////-? TCTTATGACAATGAGGGTGACAATCTGGTGGATCCAAACCTGCTGGTGGTTTCTGAGAAGACCCTTCTGGATCTGGACAAA
SYDNEGDNLVDPNLLVVSEKTLLDLDK

PKd111P73%4 - 764aa + 74aa COCCEETEE PP EEEEEEEEEEEE e e

m TCTTATGACAATGAGGGTGACAATCTGGTGGATCCAAACCTG----TGGTTTCTGAGAAGACCCTTCTGGATCTGGACAAA
/4 SYDNEGDNLVDPNL_4prFLRRPFWIWT...

b o] n=296  n=70 n=224 n=197 n=98  n=130
5.0 ~ 100 -
s pkdia pkd1l1 pkd2 S .3'”'5"6'
3 4.0 I I I I I I S 8o .No Loop|
g * ; 7 L
= 35 0,006 ~
S a0 + ® 60
[ @ )
€ 25 3 50
o 20 2 40 4
= 3
= J. 301
% 15 o
ool P £ 201
= S
o5 ... B .. g wi
o- - o
WT pkdia®™l WT pkdia”™l wT pkdia™ WT  pkdla® pkd2” pkd1i1” pkdi1i’ pdiit
pkd2”  pkdia”
pkd2™”

h n=20 n=18 n=20 i n=20 n=18 n=20 j =217 =32
o | wr | tnnt2a” | pkd1i1”;pkdia’;pkd2” o I wr | tnnt2a’ | pkd1l17-:pkd1a;pkd2- L ———
£ 160 S 160 0
> > o
T ~ 140 T . 140 4 ©
s & 5 E 2
S 3120 £310 =3
© © a
~ 3 100 ~ 2 100 F
= 2 = S 0
fg 80 ® 2 g0 ~
% Z e % = 60 S

° ] = o
EZ = g

S £ 40 S5 40 =
© © i
o i o @

2 20 g 20 %

5
= 0 - - - - - T T - - - Ll 0 T T T T - - - - T T 0.0- wa
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% wt pl;((éllll_,_
. . " n a
[ ¢ Atrium AVC Ventricle mmm)| [¢=== Atrium AVC Ventricle )| ppde"'

Fig. S2 pkd2 and pkd1l1 mutants display heart looping defects. a-a’ Schematics of Pkd2 (a) and Pkd111
(a’) (wild-type and predicted mutants) showing the disruption of the conserved PCCD. b Relative mRNA
levels of pkdla, pkd1ll, and pkd2 in 78 hpf wild types and pkdla mutants; n= 3 biologically independent
samples; Ct values are listed in Supplementary Data 1. c-f Brightfield images of 78 hpf wild-type (c) and
pkd2 mutant hearts which display normal (d) or defective looping (e-f); one time point of a spinning disc
movie at atrial diastole; green and red lines outline the heart. g Heart looping defects of 78 hpf wild-
types and pkd mutants. h-i Diameter along the heart tube of 78 hpf wild-type, tnnt2a mutant, and pkd
triple mutant larvae during atrial diastole (h) and systole (i); arrow points to the decreased heart diameter
during atrial systole. j Heart rate of 78 hpf wild-type and pkd triple mutant larvae. Hearts imaged in
ventral view, anterior to the top, ventricle (V) on the left and atrium (A) on the right. The center of the
error bar represents the mean in b, j. Error bars indicate S.E.M. in h, i; s.d. in b, j. P-values were
calculated using a two-sided Student’s t-test in b, j and are relative to wild type. Scale bar: 50 pm.
Source data are provided as a Source Data file.
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Fig. S3 piezo2a mutants display heart looping defects. a-a’ Schematics of Piezo1 (a) and Piezo2 (a’)
(wild-type and predicted mutants) showing the disruption of the conserved PFEW domain. b Relative
MRNA levels of piezol and piezo2a in 78 hpf wild types and pkdla mutants; n= 3 biologically
independent samples; Ct values are listed in Supplementary Data 1. c-f Brightfield images of a 78 hpf
wild type (c) and 78 hpf piezo2a mutants injected at the one-cell stage with a pkdla morpholino which
display normal (d) or defective (e-f) cardiac looping; one time point of a spinning disc movie at atrial
diastole; green and red lines outline the heart. g Heart looping defects of 78 hpf wild-type, piezol
mutant, and piezo2a mutant larvae, non-injected or injected at the one-cell stage with a pkdla
morpholino. h-i Diameter along the heart tube of 78 hpf wild-type, tnnt2a mutant, piezol mutant, and
piezo2a mutant larvae during atrial diastole (h) and systole (i); arrow point to the decreased heart
diameter during atrial systole state. j Heart rate of 78 hpf wild-type, piezol mutant, piezo2a mutant, and
piezo2a; pkdla double mutant larvae. k-1 In situ hybridization at 78 hpf for piezol (k) and piezoZ2a (I)
expression. Hearts imaged in ventral view, anterior to the top, ventricle (V) on the left and atrium (A) on
the right. The center of the error bar represents the mean in b, j. Error bars indicate S.E.M. in h, i; s.d. in
b, j. P-values were calculated using a two-sided Student’s t-testin b, j and are relative to wild type.
Scale bars: 100 pum in k,I; 50 pm in c-f. Source data are provided as a Source Data file.
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Fig. S4 Elevated calcium levels in the atrioventricular canal at an early larval stage. a-c’ Confocal
imaging and quantification method of 78hpf flila:Gal4FF; UAS:GCamP6s hearts during atrial diastole (a)
and systole (a’), displayed using a thermal lookup table (b,b’) and segmented along the cardiac midline
using the GCamP6s fluorescence signal (c,c’); maximum projection of 4D-assembled spinning disc
movies. d Diameter and endocardial calcium levels along the contracting heart tube in 78 hpf wild-type
larvae during atrial diastole and systole. Hearts imaged in ventral views, anterior to the top, ventricle (V)
on the left and atrium (A) on the right. Error bars indicate S.E.M. Scale bar: 50 um. Source data are

provided as a Source Data file.
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Fig. S5 Transcriptional modulation in the atrioventricular canal by Pkd and Piezo members. a-b
Confocal projection and quantification method of a 78 hpf wild-type heart stained for MHC and klf2a (a),
segmented along the cardiac midline using MHC staining to analyze klf2a mean fluorescence intensity
(b). c klf2a mean fluorescence intensity along the heart tube in 78 hpf wild-type larvae. d-f, h-j, I-n, p-r
Confocal projections of 78 hpf wild-type (d,h,l,p), pkd2 mutant (e,m), pkdla mutant (i,q), pkdla; pkd2
double mutant (f,n), and piezo2a; pkdla double mutant (j,r) hearts stained for MHC, and klf2a (d-f, h-j),
or kIf2b (I-n, p-r) expression. g, k, o, s klf2a (g,k) and klf2b (0,s) mean fluorescence intensity along the
heart tube in 78 hpf wild-type, pkd2 mutant, pkdla mutant, pkdla; pkd2 double mutant, and piezo2a;
pkdla double mutant larvae. Hearts imaged in ventral view, anterior to the top, ventricle (V) on the left
and atrium (A) on the right. Error bars indicate S.E.M. in c, g, k, 0, s. Scale bars: 50 um. Source data
are provided as a Source Data file.
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Fig. S6 Wild-type-like cardiac chamber size in 78 hpf camk2g mutants. a-a’ Schematics of Camk2g1 (a)
and Camk2g2 (a’) (wild-type and predicted mutants) showing the disruption of the conserved CamKIlI-
AD. b-c Diameter along the heart tube in 78 hpf wild-type, thnt2a mutant, and camk2g1; camk2g2
double mutant larvae during atrial diastole (b) and systole (c); arrow points to the decreased heart
diameter during atrial systole. d Heart rate of 78 hpf wild-type, camk2g1l mutant, camk2g2 mutant, and
camk2g1l; camk2g2 double mutant larvae. The center of the error bar represents the mean in d. Error
bars indicate S.E.M. in b,c; s.d. in d. P-values are calculated using a two-sided Student’s t-test in d and
are relative to wild type. Source data are provided as a Source Data file.



