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Ciliopathies

Hydrocephalus:

PCD, OFD1

Mental retardation:

BBS, NPHP, JBTS, CORS

Retinal defect/degeneration:

PCD, BBS, MKS, NPHP,

JBTS, ALMS, LCA, CORS
Craniofacial defect:
OFD1

Cardiac defect:

Rib/thoracic skeleton defect: :gEiPEXLCMzBS MKS,

JATD, EVC :

Lung or airway defect:

PCD, BBS, MKS, NPHP

Liver cysts: - 4 4
MKS, NPHP, JBTS, \ Pancreatic cysts:
' 0 E NPHP

Cystic kidneys:
PKD, JATD, OFD1, BBS,

5:;‘[’3"’ bone defect: MKS, NPHP, JBTS, ALMS,
CORS
Polydactyly:
JATD, OFD1, Sterility or genital defect:

EVC, B8S, JBTS M) PCD, BBS, MKS, JBTS

Gleeson, 2011
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PIH1D3

DCP855
3.73-Mb del

DCP1337

1| 3.27-Mb del

« X-Linked form of human PCD

« Contains CS domain

* Localizes to apical cytoplasm

* Leads to dysfunctional motile
cilia

DCP603
1.93-Mb del

Y ",
% *
)
\ . i
_

1

Olcese et al, 2017

X
)

el
CS domain

214 aa




PIH1D3 interacted with LARPG

A. mammalian cells
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Expression profiles
PIH1D3
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PIH1D3 knockdown induced Swe”ing phenotype

Control

PIH1D3-MO g




PIH1D3 knockdown
compromised the structure of pronephros

Control MO PIH1D3 MO

a-tubulin: cilia Lectin: tubular epithelial cells

Hoechst: nucleus MRFP: plasma membrane



PIH1D3 knockdown induced ciliary defects
In the multi-ciliated epidermal cells

a-tubulin: cilia

PIH1D3 MO MRFP: plasma membrane

a-tub
memGFP

MRFP: plasma membrane

MGFP: plasma membrane

Control MO LARP6 MO



PIH1D3 and LARPG6 controls ciliogenesis of the'
multi-ciliated cells together

a-tubulin: cilia

LARP6 MO — 7.5ng MRFP: plasma membrane

MGFP: plasma membrane
(control)

PIH1D3 MO - 5ng LARP6 MO/PIH1D3 MO



Proximity Ligation Assay
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PIH1D3 and Larp6 formed granules in the multi-
ciliated cells

HA-Larp6/Flag-PIH1D3

5

Cy3:
Hoechst: nucleus MGFP: plasma membrane PIH1D3/LARPG6
complex



Expression profiles

PIH1D3

a: anterior; p: posterior



LARPG6/PIH1D3 Localization

r nucleus
étfﬁ(\ PIH1D3

Merge DIC Cilia

Larp6

Olcese et al., 2017



Summary

 PIH1D3 is involved in kidney development.

 PIH1D3 synergizes of Larp6 function in MCC
ciliogenesis.

 PIH1D3 and LARPG6 form distinct granules in
MCCs.



Proposed model
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Future directions

 ldentify the role of granules including
LARPG6/PIH1D3 complex in ciliogenesis.

 ldentify RNAs that interact with LARP6 In
ciliogenesis and test if they are included in
LARPG6/PIH1D3 complex.

e Screen for patients with mutations in LARPG.



