Multiple degradation mechanisms ensure disposal of an
Angelman-syndrome associated NHEG6 deletion protein

Ingrid Roxrud®, Camilla Raiborg?, Petter Stremme23, Harald Stenmark®
71 Centre for Cancer Biomedicine, University of Oslo and Dept. of Biochemistry, Radiumhospitalet
2 Faculty of Medicine, University of Oslo 3 Department of Pediatrics, Ulleval University Hospital

early endosome Background.' NHES6 protein domain structure
H*

v ATPase *NHES is a member of the family of Na*/H* exchangers (NHE) that mediate electro EEhE R Eh L ﬂ
neutral exchange of H* for Na* or K* across membranes &““ ““ ‘E

» NHES6 is localized to early endosomes where it has been proposed to regulate Nu i

endosomal pH (Figure 1) T
H* Na*/K* Angelman syndrome-causing mutation:
NHE6 *Mutations in SLC9A6, the gene encoding NHES6, have recently been found to 2 amino acid deletion in transmembrane
- cause the mental retardation syndrome Angelman syndrome (Figure 2) domain 7
Figure 1 Figure 2

Project aim:
characterization of the Angelman syndrome-causing NHE6A255-256 deletion protein

Resulfs:
NHE6A255-256 is unstable and rapidl NHE6A255-256 displays a disturbed localization pattern NHE6A255-256 is targeted to

endosomes via the plasma membrane
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NHE6A255-256 is trafficked
through the endocytic pathway

and is degraded in lysosomes

NHE6A255-256 on endosomes
is ubiquitinated
a[  wm ]

wt | A255256

\Z
%
7

early endosome

/

p

1
experiments show
that NHE6A255-256
IB: ub . is ubiquitinated to a

larger extent than wt
NHES (a).
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containing NHE6A255-256 (b-e), but not
on endosomes positive for NHES wt (f-i).

early endosome

EEA1 Lamp1
(sary sndosome)  (late endozome)

wildtype NHE6G NHE6 A255-256

NHES colocalization with early and late
endosmal markers

on EEAT/Lamp1 O

DA
a1

H
=

NHES
w2552 TH
NHES wt
™
NHES
1255256 4H +
Leupeptin
NHES wt
aHr
Leupeptin
NHES
sass2s0 4H
NHES wt
4H

NHE6A255 256 is transportsd from early (a,c) to Iame (b,c)

er and d dinly (c), while yp

ubiquitin elged M NHES is stably WIth early er (c).

Our results indicate that the disease-causing NHE6A255-256 deletion protein is unstable in the cell and is degraded by two

separate degradation mechanisms: -ER-associated degradation by the proteasome
-lysosomal degradation by transport through the endocytic pathway



