
HAL Id: hal-02738722
https://hal.inrae.fr/hal-02738722

Submitted on 2 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Deletion of the C-terminal part of helix alpha 2 does not
prevent the prion conversion

Carola Munoz Montesino, Mohammed M. Moudjou, Laetitia Herzog, Danica
Ciric, Human Rezaei, Vincent Béringue, Christina Sizun, Michel Dron

To cite this version:
Carola Munoz Montesino, Mohammed M. Moudjou, Laetitia Herzog, Danica Ciric, Human Rezaei, et
al.. Deletion of the C-terminal part of helix alpha 2 does not prevent the prion conversion. Interna-
tional Prion Congress 2014, May 2014, Trieste, Italy. �10.4161/pri.29369�. �hal-02738722�

https://hal.inrae.fr/hal-02738722
https://hal.archives-ouvertes.fr


This article was downloaded by: [138.102.135.242]
On: 12 March 2015, At: 02:28
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Click for updates

Prion
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/kprn20

Protein Structure and Biology
Published online: 01 Apr 2014.

To cite this article: (2014) Protein Structure and Biology, Prion, 8:sup1, 25-58, DOI: 10.4161/pri.29369

To link to this article:  http://dx.doi.org/10.4161/pri.29369

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained in
the publications on our platform. Taylor & Francis, our agents, and our licensors make no representations or
warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the Content. Versions
of published Taylor & Francis and Routledge Open articles and Taylor & Francis and Routledge Open Select
articles posted to institutional or subject repositories or any other third-party website are without warranty
from Taylor & Francis of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. Any opinions and views expressed in this
article are the opinions and views of the authors, and are not the views of or endorsed by Taylor & Francis. The
accuracy of the Content should not be relied upon and should be independently verified with primary sources
of information. Taylor & Francis shall not be liable for any losses, actions, claims, proceedings, demands,
costs, expenses, damages, and other liabilities whatsoever or howsoever caused arising directly or indirectly in
connection with, in relation to or arising out of the use of the Content.
 
This article may be used for research, teaching, and private study purposes. Terms & Conditions of access and
use can be found at http://www.tandfonline.com/page/terms-and-conditions
 
It is essential that you check the license status of any given Open and Open Select article to confirm
conditions of access and use.



www.landesbioscience.com Prion 43

P.42: Deletion of the C-terminal part of helix alpha 
2 does not prevent the prion conversion

Carola Munoz-Montesino,1 Mohammed Moudjou,1 
Laetitia Herzog,1 Daniça Ciric,1 Human rezaei,1 

Vincent Béringue,1 Christina Sizun,2 and Michel Dron1

1inrA; Ur892 Virologie immunologie Moléculaires; Jouy-en-Josas, France; 2CnrS; 

UPr2301 institut de Chimie des Substances naturelles; Gif-sur-Yvette, France

The mechanistic insights of prion conversion remain highly 
controversial. Several regions of PrP have been postulated as 
critical in this process; however, few attempts have been done 
to determine to what extent we can modify PrP sequences main-
taining its properties. Recently, our laboratory progressed on 
these issues by showing that a PrP with eight extra amino acids 
inserted in the middle of the helix-2-helix-3 domain remains 
convertible into prion. These insertion mutants displayed no sig-
nificant loss of the alpha helix content suggesting a replacement 
by the amino acids inserted. To determine whether a full size 
of H2 is required for prion conversion we performed series of 
deletions by site-directed mutagenesis in the ovine PrP sequence 
(VRQ haplotype). Mutants of PrP were then stably transfected 
in RK13 cells where protein expression and distribution of the 
mutants were monitored. The secondary structure of the recom-
binant proteins with similar deletions was analyzed by circular 
dichroism, showing no significant differences. The efficiency of 
infection was then tested through determination of the amount 
of protease resistant PrP accumulated in cells several passages 
after infection. Using 3 different prion strains for infection, we 
demonstrated that deletion of two turns of the H2 end does not 
prevent prion conversion indicating that this portion of the pro-
tein is not critically involved in the conformational change. We 
also probed that the susceptibility to infection was not altered 
in the mutants when compared to the wild type protein. The 
cells did propagate bona fide prions, infectious not only for naive 
homologous cell cultures but also for wt-expressing cells and for 
tg338 mice expressing the ovine PrP. This work demonstrates 
that the end of H2 is dispensable for prions and extends our pre-
vious conclusions that the amino acid specificity of this region 
was not required for the conversion.

To our best knowledge, most deletions in the protease-resis-
tant domain that were reported so far remained unconvertible 
into prions with the exception of PrP106 produced by two large 
deletions in the first moiety of PrPC. Our work demonstrates the 
possibility to produce prions with short internal deletions inside 
the protease-resistant core.
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Here we demonstrate a procedure that solves a frequent prob-
lem in genetic engineering experiments that we faced working 
with the cDNA of the Prion and Shadoo proteins. This procedure 
allows the cloning of PCR fragments containing a recognition site 
of the restriction endonuclease (Type IIP) used for cloning in the 
sequence of the insert. A Type IIS endonuclease - a Body Double 
of the Type IIP enzyme - is used to generate the same protruding 
palindrome. Thus, the insert can be cloned to the Type IIP site of 
the vector without digesting the PCR product with the same Type 
IIP enzyme. We achieve this by incorporating the recognition site 
of a Type IIS restriction enzyme that cleaves the DNA outside of 
its recognition site in the PCR primer in such a way that the cut-
ting positions straddle the desired overhang sequence. Digestion 
of the PCR product by the Body Double generates the required 
overhang. Hitherto the use of Type IIS restriction enzymes in 
cloning reactions has only been used for special applications, the 
approach presented here makes Type IIS enzymes as useful as 
Type IIP enzymes for general cloning purposes. To assist in find-
ing Body Double enzymes, we summarised the available Type IIS 
enzymes which are potentially useful for Body Double cloning 
and created an online program (http://group.szbk.u-szeged.hu/
welkergr/body_double/index.html) for the selection of suitable 
Body Double enzymes and the design of the appropriate primers. 
We routinely use this procedure to bypass this frequently arising 
problem.

P.44: Conformational properties of prion strains 
can be transmitted to recombinant prion protein 
fibrils in real-time quaking-induced conversion

Kazunori Sano, ryuichiro Atarashi, and noriyuki nishida

Department of Molecular Microbiology and immunology; nagasaki University 

Graduate School of Biomedical Sciences; nagasaki, Japan

The phenomenon of prion strains with distinct biologi-
cal characteristics has been hypothesized to be involved in the 
diverse structures of abnormal prion protein (PrPSc). However, 
the molecular basis of the strain diversity, including how to 
transmit the strain properties, remains uncertain. Real-time 
quaking-induced conversion (RT-QUIC) is a cell-free system 
that uses E. coli-derived recombinant PrP (rPrP) for the sensitive 
detection of PrPSc. To investigate whether properties of various 
prion strains can be transmitted to amyloid fibrils consisting of 
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