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Antisecretory Factor (1)

❑ Identified in the 80s by Stefan Lange e Ivar

Lönnroth

❑ Protein: 41 kDa

❑ Expressed in various mammalian tissues

and in plasma

❑ Inhibitory action against intestinal

hypersecretion (i.e., dysentery)

❑ Anti-inflammatory action (i.e., tinnitus)
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❑N – terminal: antisecretory site

❑C – terminal: part of the regulatory 

19S subunit of the proteasome

❑von Willebrand Factor type A domain 

between AA 5 and 188

❑AF–16: peptide of 16 AA containing

the antisecretory site

Matson Dzebo M. et al. Biochemistry 2014

AF-16 Peptide

Active site

Amino acid sequence of AF-16

Antisecretory Factor (2)

Antisecretory Factor

Johansson E. et al. Regul Pept 2008
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GABAA receptor

GABAA receptor subtypes are 

composed of different 

protein subunits

- 6 α subunits

- 3 β       ˝

- 3 γ       ˝

- 1 δ       ˝       

- 1 ε       ˝       

- 1 θ       ˝

- 1 π       ˝

GABA

Main inhibitory

neurotransmitter in the 

Central Neuron System 

Korpi et al., Progress in Neurobiology, 2002
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Cerebellar cortex

7d postnatal rats

Patch clamp technique

Experimental approach (1)

Mosconi et al., Front Neurosci, 2015

Cerebellar granule cells in culture

20 mm
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A typical profile of chloride current 

activated by 10 mM GABA

Peak

Steady state

ax by, 25%

a1 by g 2, 45%

a6 by g2 plus  a1 a6 by g2 30%.

Peak component

ax by, 38%

a1 by δ, 62%

Steady state component

Distribution of GABAA receptor 

subtypes

Reddy D.S. (2011). Front Endocrinol; 2: 38

Gatta E. et al. (2009). Neuroscience;162: 1187-1191
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(a) Current activated by 10 mM

GABA

(b) 3 min perfusion with 1 mM

AF-16

(c) Response evoked by

10 mM GABA + 1 mM AF-16

Effect of AF-16 treatment on 

GABAA receptors

Bazzurro V. et al. (2018). J Mol Neurosci; 64(2):312-320. 
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AF-16 Dose-response curves

Bazzurro V. et al. (2018). J Mol Neurosci; 64(2):312-320. 

𝑬% =
𝑰𝑨𝑭,𝑮𝑨𝑩𝑨 − 𝑰𝑮𝑨𝑩𝑨

𝑰𝑮𝑨𝑩𝑨
∙ 𝟏𝟎𝟎

●: AF-16 3 minutes 

perfusion

▲: AF-16 30 seconds 

perfusion
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• Vibration isolation table

• Confocal and two-photon

microscope for imaging and 

uncaging (Leica TCS SP5)

• Micromanipulators for 

moving and positioning the 

electrode

• Low-noise amplifier (Axon 

Axopatch 200B)

• Computer (for controlling 

and generating the stimulus 

waveform and data 

acquisition) 
10 mm

Experimental approach (2)
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Caged compounds

Caged compounds = molecules biologically or functionally 

inert until they are activated by light

- Rapid responses

- Spatial and temporal control of cell

activation

- Channel kinetics quantification

- Inert until photoactivated

- Quantification of uncaged molecules

- In the whole cell configuration they

can be introduced into the cytoplasm

through the pipette

Advantages of caged compounds

Characteristics of caged compounds

- They must not produce a response 

before illumination

- They must be hydrolytically and 

enzymatically stable during the 

experiment 

Warther D. et al., Bioorg Med Chem, 2010

Warther D. et al., Bioorg Med Chem, 2010
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❑ Visible light can be used to 

photorelease GABA

❑ It is less damaging for DNA or proteins 

with no activation of stress-response

❑ It can penetrate farther into tissues 

than UV light reducing the relative 

energy required to uncage as a  

function of depth

❑ Possible use Two-Photon excitation

RuBi-GABA

Rial Verde E. M. et al. Front Neural Circuits 2008
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RuBi-GABA Uncaging
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See also the communication of Dr. Elena Angeli

Cozzolino M., Bazzurro V. et al. (2020). Sci Rep; 10(1):13380.



❑ Tiny focal volume in thick sample

❑ Deep penetration, minimizing phototoxicity, preserving 

sample and less photobleaching

❑ The excitation of the fluorophore is near the focal plane

where the laser light is more concentrated

❑ High spatial resolution imaging in vivo

Why Two-Photon Microscopy ? 

Pedersen et al. Free Radic Res. 2010Chen et al. Chem Soc Rev. 2015
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Diaspro A. and Robello M. (2000). J Photochem Photobiol B; 55:1-8



Localized Uncaging

Wavelength 750 nm

Laser Power 30 mW

Exposure Time 100 ms

10 mM RuBi-GABA response

10 mm

Uncaging
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GABA antagonist: Bicuculline

(a) Response evoked by 1 mM RuBi-GABA

(b) Response evoked by 1 mM RuBi-GABA + 20 mM Bicuculline

Cozzolino M., Bazzurro V. et al. (2020). Sci Rep; 10(1):13380.

(a) (b)
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(a) Current activated after the uncaging of 10 mM RuBi-GABA

(b) 3 min perfusion with 1 mM AF-16

(c) Response evoked by 10 mM RuBi-GABA + 1 mM AF-16

1 mM AF-16 and RuBi-GABA

Localized Uncaging

λ = 750 nm

Laser Power = 30 mW

Exposure Time = 100 ms
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10 mm

* *

*

* Soma

Localized Uncaging:

λ = 750 nm

Laser Power = 30 mW

Exposure Time = 100 ms

Uncaging on soma, cone and 

neurite (1)

* Neurite

* Cone
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Uncaging on soma, cone and 

neurite (2)

Soma
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Cone

Neurite

10 mm

* *
*



RuBi-GABA, AF-16 and Furosemide

Localized Uncaging:

λ = 750 nm

Laser Power = 30 mW

Exposure Time = 100 ms
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Furosemide:

α6 selective blocker

of GABAA receptors



Control AF-16 treatment

g2 subunit distribution increases

after 1 mM AF-16 treatment

Fluorescence Increase = (17.4 ± 0.4)% 

n = 32 cells

Bazzurro V. et al. (2018). J Mol Neurosci; 64(2):312-320. 
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Conclusions

❑ The uncaging combined with non-linear

microscopy and the patch-clamp is a

useful tool for studying the receptor

localized response

❑ The Antisecretory Factor increases the

response of GABAA receptors

❑ The Antisecretory Factor effect is different

on soma, cone and neurite
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Thanks to….
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