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1. BACKGROUND 4. Differentially expressed genes
Affecting as many as 1 in 400 - 1000 new-borns, Autosomal Dominant Polycystic Kidney Among our targets, we found genes encoding enzymes of the Sphingolipid Metabolism.
Disease (ADPKD) is the most common genetic cause of renal failure and the fourth leading Our data suggests that the lack of Polycystin-2 alters the cellular sphingolipid homeostasis.
cause of Chronic Kidney Disease. It is clinically characterized by the development of massive It is our goal to understand the extent of this change.
kKidney cysts that destroy the organ’s function. With no biomarkers, nor effective therapies, the Fold Changs .. . :
majority of patients require dialysis, and renal transplantation by age 60. Gene D [Gene descrption AT AW mosnant W o rpten This is consistent with the work

’ |ﬂ"ﬂll"ﬂ aPCR p aray p  QqPCRp amay p  gPCRp of Natoli et al. 5h0W|ng that
ADPKD is caused by mutations in PKD1 and PKDZ2 genes, encoding Polycystin-1 and 2, Zgl'?iﬁmgmz o ooor el AT 000 05 <ooor L 08 oo 05 ooe | ADPKDI paltlent I t'SSijs
respectively. These assemble together, with Polycystin-1 acting as a mechanosensor and cors2n|ceramice synhase 2-ke o amn oot A meses | 08 oo 07 0 | ACCHINY ate glucosylceramide
Polycystin-2 functioning as a Ca2*-conducting channel. At the cellular level, ADPKD is cerst|ceramide sytrase 3 oo neos aon | wemessmesess | 1o o w0 o 1 @Nd - that inhibition of its
characterized by the lack of intracellular Ca2* homeostasis which is thought to trigger el e R T B T USRS synthesis !‘esc.ueszthe cystic
cystogenesis. Afterwards, cyst inflation and continuous enlargement entail marked smpdt3s | Phocdestarase 3 ko 7 oo w07 s w4 PhENOtype in mice (2.
transepithelial ion and fluid secretion into the cyst lumen. This process is mediated by Cystic P :”ﬂzm';;*;mm A M Sphingosine 1-phosphate
Fibrosis Transmembrane conductance Regulator (CFTR). Indeed, the inhibition or degradation SPHC Jhain s submt s A ) W K sphkwsphkzu ppap2c
of CFTR prevents the fluild accumulation within cysts. However, the molecular mechanisms 'meilm}mm@sfm} ey om0 oon e |
iInvolved in the activation of CFTR during kidney cyst inflation are still emerging. = Glucosyloeramide Sphingﬂsiﬂe\
Our aim is to understand the in vivo mechanisms by which the lack of Polycystin-2 Pa,mitﬂyl_cﬂfpﬂcﬁ( )E... (o) \c‘m.aiide Sphingomyelin
leads to CFTR stimulation in ADPKD. o o ppapzct sm'pdlﬁl:/

Ceramide 1-phosphate
2. MODEL SYSTEM - the zebrafish Kupffer’s Vesicle 5. Is the lack of sphingolipid homeostasis correlated with
zebrafish embryo the activation of CFTR in ADPKD?

The Kupffer's vesicle (KV) is the organ that defines the laterality = 10-11 somites
axis during the embryogenesis of zebrafish. We have recently | T

shown that, although not being a renal-related organ, the KV is a
useful model organ to study the process of cyst inflation (1).

It has been showed that ceramide interferes with the maturation, stability and activity of
CFTR &),

Thus, we postulate that, in the absence of

* The KV is a fluid-filled enclosed cavity lined by monociliated Polycystin-2, changes in the sphingolipid
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cells that endogenously express Polycystin-2 and CFTR; Iécl:;:n_FeRostams may underlie the activation of o . o/ ?:;.f:_f;»’ f:}

Live z-scans of zebrafish KVs To test our hypothesis, we treated embryos ol 5h 0h 12h 140

r:ftr morphant pka‘i’ morphant fI'OI’T.1 6 SS (10 hpf) _Onwards with 20 ”M incubation with
B T g 3 Myriocin, an Inhibitor of the serine  morpholinos 20 M Myriocin

injection

'”5_ inflation depends on CFTR (Fig. palmitoyltransferase (sptic), the first step
A); in ceramide biosynthesis.
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__+23 icoL Knockdown of Polycystin-2 results in |
larger  KVs  through  CFTR

pkd2-morphant + pkd2-morphant + overstimulation (Fig. C)
CFTR inhibition CFTR activation

(30 UM ¢ TRlnh 1?2} ‘lD_pr{)rskGImI 4DuMIE%M}(} . |ndeed’ the volume of the pkd2-

e E e morphant KVs was rescued by
iInhibiting CFTR and was
synergistically enlarged by its
stimulation (Fig. D, E).

* Blockage of the ceramide biosynthesis
has no effect in the Polycystin-2
expression pattern in KV cells.
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"a @R Confocal live- » However, it causes a significant reduction
L " CToscopy scans o the in the KV volume of WT treated embryos.
- : A oGP i This suggests an inhibition of the CFTR

3. Microarray analysis | embryos. o activity -
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Microarray analysis of KV sorted cells allowed the identification of gene targets of p::irige S

Polycystin-2 and CFTR specific knockdown. W _
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expressed genes, allowed the identification of 20 | . Inhibition of the ceramide biosynthesis
the common targets of these two proteins. Pt Pl | : . i rescues the larger volume of the pkd2-

: - morphant KVs to normal values.
FACS sorting kd2 hant cftr-morphant - % :
of the high-GFP fluorescent : :f::'psa — -:f:zz:n G" % %
KV epithelial cells of “'}T / Wt RE R
WT, pkd2-morphants, cftr- " ooes /142 o _ o &8
morphants and mismatch MO- |" | | o [E— S5 oo
T2l 7 8]+ 26x103
|njected¢embryos / o ) ; ey
/197 550
RNA extraction i - / P L/
¢ . — . — :;l
: .. 661 /
T_ranscrlptome profiling | el — 6. FINAL REMARKS
(Zebrafish Gene 1.1 ST array strip)  versus _ _ . _ | _
! ~—" pkd2-morphant Thg Iapk of Polycystln-g alters thelc:ell_ular sphlnguhp!d homeostasis gnd _thls may un_derlle the
Identification of the | | activation of CFTR. This perspective is new in the field and may bring important biomarkers
differentially expressed genes The expression of several genes of interest was a3 potential therapeutic targets for the ADPKD cystogenesis.

validated by qPCR.
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