A Membrane Protein in the Nucleus
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Research Area: The Prion Protein Family || || Background
/Prion: infectious agent primarily composed of a protein without nucleic acid/
L e PrP and Sho are functionally analog; b protei
® Prion diseases: They are both directed to the secretory pathway and possessa & «
« Creutzfeldt-Jacob disease (CJD) PR X | GPI anchor which induces plasma membrane localization. § 4> f
: | B
* Mad-cow disease (BSE), etc. S - | * However, the localization of the proteins is different: £ 30
- Neurodegeneration - incurable | é
yInfectious” nature - primary importance in public health and food safety. PrP Sho 2 B 0
© Prion protein family members : Prion (PrP), Shadoo (Sho) and Doppel exclusive dual Z 0+
{ plasma membrane (PM) nuclearand PM PrP Sho
localization localization = ¢® Ssorl = w®
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Methods
Plasmid constructs:

ear in the nucleo-cytoplasmic i
¢ Backbone: pEYFP-C1vector (+the cDNA of mouse PrP & Sho proteins) i 719 co n I usions

yellow fluorescent protein

core sequence

. . ERsignal peptidg
Nascent chain marks: S5 ﬂ@ GPI-signal

Cell culture work:

A fraction of Sho exits to the cytosol after entering
the ER.

* NOT the core sequence,

X i . There may be a pathway for proteins to transit from
© NOT the different efficiency of the secretion signals, the secretory pathway to the cytosol.

© PRIMARILY the ‘rescue’ function of PrP GPI-signal.

¢ Transfection of plasmids into mammalian cells (HeLa)

. i i i i i . . . . . .
Localization analysis with fluorescent microscope Major importance concerning proteins which are involved

® Counting: cells with nuclear staining/all transfected cell (in percentage) in signal transduction or which have dual functions.

* Experiments repeated at least three times
e Statistics (Mann-Whitney, * p<0,05)
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1. What is the role of the core protein?

2 We examined a YFP with signals of either PrP or Sho to
direct it to the secretory pathway.

Sp- ﬂ sscrt [y Sp- ﬂ

¥ Only membrane staining was visible in both cases.

nuclear localization signal (NLS)
and to enter the nucleus when
directed to the cytosol.[1, 2, 3]

So the difference is that Sho
appears in the cytosol while PrP

...both proteins were proved to have . . /
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@ The nuclear presence disappears in the absence of gS not o . ‘_\ “
the core protein. However, ... @ \ Exit from the

secretory pathway

Which part of the proteins is Y]
responsible for the different
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2. The core sequence of Shadoo?

2 Replacement of the core sequence with QKI-5 NLS.

@NO, it has no contribution to the appearance of the cytosolic fraction of Shadoo.
first, NLS containing half second half *
3 6. No translocation to the ER or exit?

2 Constructs with eighter GPI-signal or KDEL

_ (ER-retention signal) g
§ * é o Replacement of
% 60 - > P If no trar;slocation If translocation T% 45 77319 the GPI-signal
T 45 > e — e — = o cyt:sol retention n the ER (KDEL) 830 - with KDEL
% 30 o ofsheNls a2 — nuclear localization (NLS) nonuclearstaining | & 15 1 .
S VS 20— — —_—
= By i 2 @ ExiT from the secretory pathway. SS%I(Sho) KDEL
[

Sho Sho(rest) NLS+Sho(rest) NLS How does the cytosolic NLS g SSEP
= fraction emerg ‘.‘

Replacing the core Shadoo with the NLS of the QKI-5 protein gives similar nuclear localization results it has a role 5. Doesthe G PI'SignaI of Shadoo
only in the nuclear transport, no contribution to the cytosolic occurrence. The concentration of the protein in the . d h I. 2
nucleus by an NLS makes the detection of the nucleo-cytoplasmic appearance more sensitive. induce the Cytoso IC presence:

‘ 2 Constructs with and without the GPI-signal. <%0 T Deletionof
3. The secretion signal? Different SPe efficiency = cytosolic protein? 530 1 w‘l I
Q P — © NO, the GPI-signal is not necessary to the B2 +— LANEEEE & R
Constructs differ only in SP-. appearance of the cytosolic fraction. E10 4
@ NO, there is no significant difference in the efficiency of the two SP-s. It cannot cause F .
the different localization. ; $5%(Sho) ?
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4. The GPI-signal?
_ 2 Constructs differ only in GPI-signal. Does the Sho GPI-signal induce
& -
‘g‘40 = ® 40 the antagonistic process?
§30 = Replacemen @ YES, the disparate GPIsignals £ 30 e[ Replacemen °.. o)
§20 —— » ) GEUER the different 520 PrP GPI-signal induces posttranslational translocation to
=10 —— localization. 210 +— I E— the ER. [4] It is like a ‘rescue’ function - protects the cell
%o LN [ from cytosolic occurence of Prion protein, which is toxic for
~ = SP(Sho) SP(PrP) 2 $557/(Sho) SSSPI(PrP) the cell. However, the efficiency is not too high (5%).
Doy | ([ otk o explin oureauler Y
References Acknowledgements
{‘21] A~ lg:l‘éhvr:ﬁ":m‘:;;ly{“ﬂFr":;::kv:‘scz'z';:g::|R Pg”;i»hﬁrr:’ND;f;"';:"‘ Search fora '{“‘F‘"*’“; localization signal in "’; P"“‘“I'!"'l‘}'“:‘r:Ix";k‘i'g':ﬁ:‘:;h':‘_ﬁ‘;‘;le“&;i; This research was realized in the frames of TAMOP 4.2.4. A/1-11-1-2012-0001 ,National Excellence Program -

Elaborating and operating an inland student and researcher personal support system”.
The project was subsidized by the European Union and co-financed by the European Social Fund.

Special thanks to Peter Kulesir for the cloning of Sho(res) plasmid construct.

133149,
(3] E. Toth; P1. Kulesdr; E. Fodor, PhD; F. Ayaydin, L. Kalmar, A.E. Borsy, L. Liszld, E. Welker: The highly conserved, N-terminal (RXXX), motif of mouse Shadoo
ta. 272833 (2013) g1zt
[4] C. Holscher, U.C. Bach, B. Dobberstein: Prion protein contains a second endoplasmic reticulum targeting signal sequence located at its C-terminus. Biol Chem 276
(2001 13388 -13394.




