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Piezol plays a role in erythrocyte volume homeostasis
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Methods
Zebrafish strains and husbandry.

Zebrafish were maintained under standardized conditions and experiments were conducted in
accordance with the European Communities council directive of November 1986. Embryos
were staged according to Kimmel et a/ (11). Transgenic lines used in this manuscript: the
CD41:GFP line has been described previously (12), the MPEG:mCherry line was generated
by the Lutfalla lab based on a previous report (13), the Lmo2:dsRed line has been described
previously (14).

Morpholinos and injections

Morpholino oligonucleotides (MOs) were obtained from Gene Tools (Philomath, OR, USA)
and injected into one-cell stage embryos. Pzl MO targets the start codon of piezol, Pz1 MO2
targets the splice site at the boundary between intron 1 and exon2 of piezol. The sequences

and amounts of injected MO are the following :

Pzl MOI: 5'-ATCCGCATACCACCTGAAGCTCCAT-3’ ; 8 ng
Pzl MO2 : 5'-AATATGCAGGCTGTGGAAAACACAT -3° ; 10 ng
o-dianisidine staining

48 hpf dechorionated embryos were incubated for 15 min in the dark with staining solution
(0.6 mg/mL o-dianisidine (Sigma), 10mM sodium acetate pH5.2, 0.65% hydrogen peroxide
and 40% ethanol) then fixed in 4% PFA for 1 hour at room temperature.

Sudan Black staining
Embryos were stained with Sudan Black as described previously (15).
Blood smear

Embryonic blood was collected by cutting the tail of 2 dpf embryos (10 embryos for wild-type
and 30 embryos for Pzl morphants) in a 1x PBS, 1% BSA, 10U/ml heparin solution. Blood
was collected into a microtube and centrifuged for 3 min at 750 rpm. The pellet was
resuspended in 5 uL of the same solution, deposited on a slide and air-dried overnight. The

blood preparation was then stained with Wright-Giemsa solution following manufacturer's



instructions (Sigma). For immunostaining, blood smears were treated as described (16).

Images were taken using a Zeiss Axiolmager Z1.
RT-PCR analysis

30 hpf embryos non-injected or injected with 10 or 20 ng of piezol MO2 were collected and
RNA was isolated with TRIzol® Reagent. RT-PCR was performed on 1 ug of RNA using

piezol specific primers and amplification PCR was performed using the same primers.

For : 5" ATGGAGCTTCAGGTGGTATG-3'

Rev : 5'-"-AGTTGTGTCCCAGTGCGTCA-3'

Acridine Orange

Live embryos were incubated for 10 min in a 1 ug/mL acridine orange solution in the dark.
Erythrocyte counting

To count the cells, 10 movies of wild-type and 10 movies of piezol morphants were taken
using a Zeiss stereomicroscope and a 20X M PLAN APO 0.42 objective. For each movie, 5
time frames were picked randomly and cells were counted using the Cell-count ImageJ plug-

in.
Erythrocyte volume calculation

Wildtype erythrocytes were assumed to be ellipsoid with equal major and minor axis

diameters. The following formula was used to calculate the volume of wildtype erythrocytes.
V=n/6(abc), a=major axis, b=minor axis and c=vertical axis

Piezol morphant erythrocytes were assumed to be spherical with equal radii. The following

formula was used to calculate the volume of piezol morphant erythrocytes.
V=@3)xaxr
In situ hybridisation

In situ hybridisation was performed as described previously (17). The piezol sense and
antisense probes were generated by cloning an approximately 500bp fragment from

embryonic ¢cDNA. The fragments was ligated into the pGEM-T® EASY vector and



subsequently linearized. For the gatal, hbbel and tall/scl probes the full length genes were
cloned from embryonic cDNA. These were ligated into the pGEM-T® EASY vector and
subsequently linearized. The band3 probe was generated by cloning the 250bp exon 16 from
genomic zebrafish DNA. This was ligated into the pGEM-T® EASY vector and subsequently

linearized. Anti-sense and sense probes were synthesized as described previously (18).
Immunohistochemistry

Embryos were fixed with 4% paraformaldehyde (Sigma) in PBS for 2 hours at room
temperature, rinsed in PBS-Tween 0.1% and permeabilized by PBS-Tween 0.1%-Triton 1%.
Embryos were then blocked for 2 hours in 10% sheep serum/PBSDT (PBS, 1% DMSO, 0.1%
Triton) at room temperature, incubated overnight with anti-a-tubulin (Sigma, mouse, 1:1000)
over-night at 4°C, and washed with PBSDT for 6 hours at room temperature. Secondary
antibody (Invitrogen, anti-mouse, 1:500) was applied overnight then rinsed in PBS-Tween
0.1%, 4 hours and observed by confocal fluorescence microscopy.

Confocal fluorescence imaging of live zebrafish embryos or stained embryos.

Anesthetized or fixed embryos were immobilized in 1% LMP agarose on 35 mm glass bottom
dishes (Iwaki, Chiba, Japan), covered respectively with tricaine containing embryo medium or

PBS and imaged on Leica SPE confocal microscope (Leica).
Image processing.

Images stacks and time-lapses obtained from confocal Leica microscopes were processed

using either the Leica Las software (Leica) or Fiji Image] software.



CLUSTAL 2.1 multiple sequence alignment

Zf PIEZO 28 = mm oo
zf PIEZO 2D oo
zf PIEZO 1 MELQVVCGLLYCCLLPIFLLAACIFRYNALSLVYLLYLLLLPWFQWPNKHTLRGHTGCYI

Zf PIEZO 28 = mm oo
zf PIEZO 2D oo
zf PIEZO 1 KALFSTSLIFILGHVTFQICLYTIPSLDDALGHNCSSWETLSRHVGVSRLPLEDPQGVLW

Zf PIEZO 28  ——mm oo
zf PIEZO 2D oo
zf PIEZO 1 LLTPDLGVFIMSLITLILCSRLLKKRDEGSVPHMSALLHEADETEDDDEDVEGEDEGMLS

Zf PIEZO 28 = mm oo
zf PIEZO 2D oo
zf PIEZO 1 CSETEDEESPSSSSAAQLAARLRATAQRFLRNMGRILAVTLLALAGITLPSAFSAFYFLL

Zf PIEZO 28 = mm oo
zf PIEZO 2D oo
zf PIEZO 1 FIGVCTWWACHFPISHLGFNALCVMVAFFTGGHLVCLYLYQSSFAQAMFSPAGLWARLFG

Zf PIEZO 28  ——mm oo
zf PIEZO 2D oo
zf PIEZO 1 LKDLVTPGNCTTFEVTLNTQYDWPVYVNPGILLLLYISVTIVLKINSNSLGDADKAREGE

Zf PIEZO 28 = mm oo

zf PIEZO _2b = e MIHRIQQQISSFSESLDCGVYRIDSAYVELS
zf PIEZO_1 AVKTVQGEAGEEVELRLWEARRQSSEDDTKQTLLTTVDSTLSESHITKEPVINGSSQHDI
zf PIEZO _2a = ——————— MKQOSYICALIAMMAWSITYVSWLTFVFLIWSCTLWMVRDRR
zf PIEZO_2b ELPVAVVRVNSVVKVFRFIMKQSYICALIAMMAWSITYVSWLTFVFLIWSCTLWMVRDRR
zf PIEZO_1 GPSGEATVDNPLRLVGRMVLQQSYICALIAMMVWSITYHSWLTFVLLLWSCVIWMLRTRQ

sikkkkkkkkkkk Kkhkkkk kkkhkkkgkakkk ghkkgk *g

zf PIEZO_ 2a KYAMLTSPFMVAYGNFLLVLQYIWCFEKLKPVSGFFVKM—————————— EVPFTELSTKV
zf PIEZO_2b KYSMVTSPFMVFYGNLLIILQYIWSFECLQPVPGLFLKK—-————————— EVPFRELGSKT
zf PIEZO_1 RFAAYCSPFILLYGLALCCLQYVWAMDLETELPQHIGSMSLHQLGLDRAQYPCLRLGALL
HHEH *kkgg Kk * Fhkok o :. HE HE R
zf PIEZO_ 2a LCQLSFWLLLRQTLMERQERKEEEAALSDIKVDEQKKVEEKSEEEVDENDLMQVLGKLVM
zf PIEZO_2b LCLLSFWLLLRQFLTERREKHTDDPQLSDVTVDGHKLG--LQDEAAGHREMMEVLGSSLM
zf PIEZO_1 LFTLTFWLLLRQSVKDTFSRKK—————— SLTVPLQEVT--TGESTGRNESILKVFGGLVM
* *ekkkkkkk 3 3 .0 HI HH t. eestssF ok H
zf PIEZO_ 2a ALLVKYWIYVCGGMFFFVSFEGDMATYKIIYMMMLLSCVALYQVHYEYWRRILKYFWMSV
zf PIEZO_2b AMLNKYWIYICGGMFFFVSFEGRIVMYKIIYMMMFLFCVALYQLHYERWRWMLKYFWMSV
zf PIEZO_1 SLYAKYWIYVCGGMFIMVSFAGKLVAYKIVYMLLFLLCMCLYQVYYSLWRRLLKAFWWMV
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zf PIEZO_ 2a SNAKPIDQLYNDGE--YMDITLFLNK-KNSSEG-VQEWWIVNQTDSGPLPGLNGSGLQIY 2343

zf PIEZO_2b SNAKPIEQLYEDGD--YKSIQLDLERSANSSED-LQEWWIVDELRSAQKQ-QREAGLQLY 2001

zf PIEZO_1 AEAKPVMQLFDGDEEGFQDVTVSLMREASVNTTGAQEWWDISIADCKESC----NVLPMI 2436
sekkkg *kgao, . HEE - . . *hkkk 3, . * 2

zf PIEZO_ 2a IISDQVSPPSLGFLAGYGIMGLYMSVVLVIGKFVREFFSGISHTIMFEELPNVDRILKLC 2403

zf PIEZO_2b VFSDKVSPPSLGFLAGYGIMGLYASVVLVIGKFVREFFSGISHSIMFEELPCVDRILKLC 2061

zf PIEZO_1 IFNDKVSPPSLGFLAGYGIMGLYVSVVLVIGKFVRGFFSEISHSIMFEELPCADRILKLC 2496

s kekhhhhhhhhhhhhhhhhdk dhhhkhhdhhdd dhkdk khkkohkkhkhkhkdkk  Khkkhkhkk

zf PIEZO_ 2a TDIFLVRETGELDLEEDLYAKLIFLYRSPETMIKWTREKSE- 2444
zf PIEZO_2b TDIFLVRETGELELEEDLYAKLIFLYRSPETMIKWTREKNK- 2102
zf PIEZO_1 MDIFLVRETGELELEEELYSKLIFLYRSPETMIKWTREKNHN 2538

hhkhhkdhhhdhhohdhhodhhohhdhhhdhddhrdhhrdrdhhrd

An * (asterisk) indicates positions which have a single, fully conserved
residue.

A : (colon) indicates conservation between groups of strongly similar properties
- scoring > 0.5 in the Gonnet PAM 250 matrix.

A . (period) indicates conservation between groups of weakly similar properties
- scoring =< 0.5 in the Gonnet PAM 250 matrix.

Seq1 Length Seq2 Length %ldentity
zf_ PIEZO 1 2538 zf_PIEZO 2a 2444 40.63
zf_PIEZO 1 2538 zf_PIEZO 2b 2102 46.62
zf_PIEZO 2a 2444 zf_PIEZO 2b 2102 65.46

Supplemental.figure.1. Protein homology analysis of zebrafish PIEZO1, PIEZO2a and PIEZO2b.
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An * (asterisk) indicates positions which have a single, fully conserved
residue.

A : (colon) indicates conservation between groups of strongly similar properties
- scoring > 0.5 in the Gonnet PAM 250 matrix.

A . (period) indicates conservation between groups of weakly similar properties
scoring =< 0.5 in the Gonnet PAM 250 matrix.

Seq1 Length Seq2 Length %ldentity

human_PIEZO 1 2521 zf PIEZO 1 2538 56.0

Supplemental.figure.2. Protein homology analysis of human PIEZO1 and zebrafish PIEZO1.



Bold underlined: piezol MO target sequence.

zf Pz1 ATGGAGCTTCAGGTGGTATGCGGATTGCTCTACTGCTGTCTGCTGCCCATCTTTTTACTG
zf Pz2a ATGAAGCAGAGCTACATCTGCGCTCTCATCGCTATGATGGCGTGGAGTATAACGTATGTC
zf Pz2b ATGATTCACAGAATCCAGCAACAGATCTCCTCTTTTTCAGAGAGCCTGGACTGCGGTGTT

Bold underlined: piezol MO?2 target sequence. Lower case denotes intronl, uppercase denotes
exon2.

zf Pzl tttttttctcatgtgttttccacagCCTGCATATTTCGCTACAATGCCTT
zf Pz2a actggtctgtttgtetttcctcaagCCGGATAACTACACCGAGGCCCAGC
zf Pz2b catgtttcttctattcttctttaagGCGTGGAGTATAACGTATGTCAGCT

Supplemental.figure.3. Sequence analysis indicating the target sequences of the piezol MO1

and piezol MO2 morpholinos.
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Supplemental.figure.4. Co-injection of piezo1 morpholinos at suboptimal concen-
trations affects erythrocyte homeostasis. 2dpf piezo1 morphant embryos injected
with suboptimal concentrations of either piezol MO1(4ng)(left), piezol MO2
(5ng)(centre) or co-injected with both piezo1l MO1(4ng) and piezo1 MO2 (5ng)(right).
Embryos were subsequently stained with o-dianisidine to label erythrocytes.



wit piezo1 MO

=
s 90 80
O S

S . p %
>

™

O]

3

(@]

Supplemental.figure.5. Transgenic piezo1 morphants.

O-dianisidine staining of 2dpf MPEG:mCherry embryos, either non-injected (wt column) or
injected with piezo1l MO1 (piezo1 MO1column). O-dianisidine staining of 2dpf CD41:GFP
embryos, either non-injected (wt column) or injected with piezo1 MO1 (piezo1 MO1column).



Supplemental.movie.1. Blood circulation in a wildtype uninjected embryo.

A movie taken through a light microscope of a region in the trunk of a 3dpf wildtype embryo.
The dorsal aorta is above the cardinal vein. Blood cells can be seen circulating through these

vessels.

Supplemental.movie.2. Blood circulation in a piezo/ morphant embryo.

A movie taken through a light microscope of a region in the trunk of a 3dpf piezol morphant
embryo. The dorsal aorta is above the cardinal vein. Note that fewer blood cells are

circulating than in the wildtype movie.



