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2éme PARTIE — Exercice 2 (Enseignement de spécialité). 5 points.

GLYCEMIE ET DIABETE

Le diabéte MODY?2 touche des sujets de moins de 25 ans. Ce type de diabéte est une maladie liée au
dysfonctionnement d’'un seul géne responsable de la synthése de la glucokinase.

A partir de I’exploitation des documents et de l'utilisation des connaissances, montrer que la mutation du
géne de la glucokinase permet d’expliquer ce type de diabéte.
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I.  Magoski, N.S., 2017. Electrical Synapses and Neuroendocrine Cell Function, in:
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Fic. 1. DNA sequencing of GHR exon 6
PCR products. Samples from patients 1,
2, 3, and 4 were loaded interspersed
with control samples (C). The muta-
tions and their effects on the amino acid
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Cytoplasm (cell 1)

Cytoplasm (cell 2)

Diagram of a gap junction. Six connexin subunits (light blue) come together to form one connexon
(yelloe box), and many connexons are embedded in the synaptic membrane of both cells (1 and 2) at the gap junc-

from each cell comes together to form a complete gap junction channel (green box) with a pore
in its center. The gap junction channels can pass ions and small molecules from the cytoplasm of one cell into the

FIGURE 5.6 The formation of connex- FIGURE 5.5
Connexin Connexons (hemichannels) on channels from connexin protein
plosoke bunits. Each cell assembles a tion. One
hemichannel from six individual connexin
i 1) i 1558 | proteins (top). Connexons can be assem- cytoplasm of another.
uu L L BI8E | bied using six proteins of the same subtype
(homomeric), or a mix of different proteins
\/ 1 (heteromeric). Then, two hemichannels
Homomeric Heteromeric come together (one from cach cell that will
be electrically coupled) to form the final
gap junction channel (bottom). These gap
Gap junction channels junction channels can be mixed and
matched with connexons from each cell to
form a variety of gap junction channel
S50 1Y) 1) i1 i | P
(it ey {1L1E1) $LLLL (L
FiiT) 1338 11310 $1E8 $3111]
L 1] L1 L titiil
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FIGURE 5.7 Rectifying and

nonrectifying electrical synapses. Both panels show a pair of electrically-coupled

cells with a recording and stimulating electrode in each. A. When a depolarizing current (Stim 1) is injected into
Cell 1, this cell depolarizes (Record 1 in column a) and also depolarizes Cell 2, though to a lesser degree (Record
2 in in column a). Injecting the same amount of current into Cell 2 (Stim 2) depolarizes Cell 2 (Record 2 in column
b) and also depolarizes Cell 1, though to a lesser degree (Record 1 in column b). However, the amount by which
the current is reduced as it goes through the gap junction is the same in both directions (compare Record 2 in col-
umn a with Record 1 in column b). This is a nonrectifying electrical synapse. B. In contrast, at a rectifying electri-
cal synapse, when a depolarizing current (Stim 1) is injected into Cell 1, this depolarizes Cell 2 (Record 2 in
column a) substantially less than when the same amount of depolarizing current (Stim 2) is injected into Cell 2
and depolarizes Cell 1 (compare Record 2 in column a with Record 1 in column b).

six connexins of innexins
make a connexon
or innexon (hemi-channel)

P two hemi-channels make
m a gap junction channel

343

extracellular loops

each connexin or AARALARE

innexin has four
transmembrane
domains

Figure 7.2 Gap junctions are intercellular channels formed by water-lined proteinaceous pores. (Left)
A gap junction channel passes current, in the form of small intracellular ions, as well as larger solutes,
like glucose or second messengers, from one cell to another. A grouping of gap junction channels
makes an array or plaque, which is considered an electrical synapse, particularly when the coupled
cells are excitable. (Middle) To make a gap junction, each cell contributes one hemichannel, which
is also known as a connexon (in vertebrate) or innexon (in invertebrates). The two hemichannels
not only cross the plasma membrane of their respective cells, but also bridge the gap between the
cells to meet in the extracellular space and make an intercellular pathway. A given hemichannel
comprises of six protein subunits, called connexins or innexins. Thus, 12 individual proteins make
up a complete gap junction channel. (Right) A single connexin or innexin is a protein with both
the amino and carboxy ends inside the cell, as well as four transmembrane domains joined by two
extracellular loops, between domains 1 and 2 and domains 3 and 4, along with a cytoplasmic loop
linking domains 2 and 3.
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