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“Integrated Electrophysiology”

Coordinator: Prof. Elena Bossi
Mail: clena.bossi@uninsubria.it
Keywords: SLC (solute carrier), voltage-clamp, patch-clamp, fluorescence imaging, brain slices, field

potential recordings, ion channels, receptors, heterologous expression, Xenopus oocytes.

Purpose: The Electrophysiology Facility provides scientific and technological support for the functional study of
electrogenic proteins: ion channels, receptors, and transporters (SLCs), as well as neuronal circuits. The facility
integrates complementary and scalable electrophysiological platforms, analyzing function from the single protein
level up to neuronal network activity, enabling rapid translation of results toward preclinical and translational
applications. Pathogenic variants, recombinant proteins, chimeras, and mutants can be analyzed to identify
therapeutic and nutritional targets.

Location: Department of Biotechnology and Life Sciences

Organization: The facility brings together laboratories already operating within the University.

It is organized into two highly specialized functional sub-units, each dedicated to specific experimental techniques:
e Varese site: Heterologous expression and Two-Electrode Voltage Clamp

e Busto site: Neuronal circuits in brain slices, neurons, and cell lines — Patch Clamp and Field Recordings.

Fluorescence measurements in vitro, in live cultures or fixed preparations.
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Connections with the CRIETT Technological Platforms and University Scientific Platforms:

La The facility operates in close connection with the University Scientific Platforms and the CRIETT
Technological Platforms, particularly in the areas of health technologies and biomedical research, promoting

multidisciplinary approaches and integration with existing infrastructures. In particular, it collaborates with:

- the Technology Platform for Energy, Health and Environment, within the scope of the objective:

technologies, methods, and approaches for biomedical investigation.
- the Frailty Platform, within the scope of the following objectives:
o frailty in the elderly: new therapeutic approaches.

o catly-life frailty: neurodevelopment, vulnerability, and neuropsychiatric disorders.



Substructure “Functional study of membrane transporters and organelles (SLC)” and
of ion channels
Coordinators: Prof.ssa Elena Bossi, Prof.ssa Cristina Roseti

Mail: elena.bossi(@uninsubria.it; cristina.roseti@uninsubria.it

Keywords: heterologous expression, Xenopus laevis oocytes, SLC (solute carrier), receptors, ion channels,

neurotransmitters
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Brief description:

The substructure uses the Xengpus laevis oocyte expression system, a well-established model for the functional study
of electrogenic proteins characterized by high sensitivity and signal amplification. Both heterologous
(over)expression from cDNA is employed for detailed functional and pharmacological analyses of transporters,
receptors, and channels, and membrane microtransplantation from murine or human tissues is used to investigate
the native activity of proteins present in their tissue of origin and their modulation. This approach enables the
testing and screening of potentially therapeutic molecules on channels and receptors, including those derived from
human tissues, under controlled conditions, reducing the use of animal models and posing no risk to humans.
Recordings are performed using two-electrode voltage clamp, ensuring stable and reproducible measurements,

ideal for biophysical studies and pharmacological target validation.
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Substructure “Modulation of ion channels and synaptic circuits”

Coordinators: Prof.ssa Lia Forti, Prof. Stefano Giovannardi

Mail: lia.forti@uninsubtia.it, stefano.giovannardi@uninsubtia.it

Keywords: ion channels, neurotransmitter receptors, brain slices, patch-clamp, field potential recordings,
cell cultures, transfection, immunofluorescence, fluorescent proteins (GFP).

Electrophysiological and fluorescence techniques enable the study of interactions between ion channels, receptors,
and their modulators, as well as the assessment of pharmacological effects on these interactions. The application
of electrophysiological techniques to thin neuronal tissue slices allows the analysis of neuronal excitability, synaptic
transmission, and synaptic plasticity in animal models of neuropathologies, including the evaluation of the effects
of specific drugs on synaptic alterations and excitability. Fluorescence imaging techniques also enable subcellular
protein localization and the dynamic monitoring of their distribution under physiological and pathological
conditions.

The substructure is equipped with a setup for patch-clamp/field recording experiments on slices/cultures, with
temperature control and a fast solution exchange system; a vibratome (Leica VT'1000S) and a puller (Sutter P-87)

for the preparation of microelectrodes.

Links to available instrumentation/materials/technologies

For LAB Busto: equipment EQP-0101, EQP-0102, EQP-0103, EQP-0065 available in IRIS Insubtia.
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Publications:

Publications on the study of membrane transporters and channels through heterologous expression and

membrane transplantation.
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1) Facility for the study of ion channels and transporters — Varese
~

Two-Electrode Voltage Clamp (TEVC):

3 complete electrophysiology setups for electrical
recordings on Xenopus laevis oocytes.

Digidata (Molecular Devices) acquisition system and
analysis software (pCLAMP — Clampfit).

One setup is equipped with a temperature control system.

2 Xenopus laevis oocyte microinjection systems.

2 Pullers

System for preparation and maintenance/incubation of
Xenopus oocytes.

Fully equipped laboratory with instruments and
reagents for molecular biology, including preparation
of cDNA, expression vectors, and mRNA. Includes
tools and materials for membrane preparation from
tissues.




2) Facility for the study of ion channel modulation and synaptic circuits — Busto Arsizio

Patch-clamp setups for slices and cell cultures

One dedicated patch-clamp setup for recordings on
brain slices.




Puller

One dedicated patch-clamp setup for cultured cells




List of available materials

EXxpression vector

Description

Resistance

Promoter

pAMV

Vector for overexpression in Xenopus
oocytes and in vitro transcription; it can
be used for the expression of most
c¢DNAs encoding plasma membrane
proteins.

AMP

pGeMH](m)

Vector for overexpression in Xenopus
oocytes and in vitro transcription; it can
be used for the expression of most
c¢DNAs encoding plasma membrane
proteins.

AMP

pGemHJ(mDMT)

Vector for overexpression in Xenopus
oocytes with targeting sequences for
plasma membrane localization of
intracellular transporters and in vitro
transcription.

AMP

Vectors for expression in
neurons and cell lines, with
or without GFP, YFP,
CFP

cDNA

etc.

Numerous cDNAs encoding different orthologs of the SLC6A, SLC1A, and SLC15 families, as well as
potential accessory proteins, including cDNAs encoding other transporters, ion channels, G proteins,




