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Our research interest: Nuclear  and genome 
architecture in gene regulation
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The Methods:
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Genome conformation technologies do not capture 
lamin dependent alterations:

Falk, Nature 2019

Zheng,   Mol Cell 2018

Amendola,   Embo Rep. 2015



Ourtechnology :
The Sequential Analysis of MacroMolecules accessibilitY 
(SAMMY-seq) (EuropeanPatent No. 18200482.0) 

Sebestyén, Marullo Nat Comm 2020
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SAMMY-seq highlights a patient -specific increase
of LAD solubility in progeria

Sebestyén, Marullo Nat Comm 2020



SAMMY-seq detects loss of lamin interactions
induced by mechanical stress

Frittoli, Palmidessi Nat Mater 2022In collaboration with Giorgio Scita, IFOM



Upgrade of SAMMY-seq adding a 
subfractioning step

Lucini F., Petrini C., Salviato E., Pal K. et al., unpublished
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4fSAMMY-seq compartment analysis

Same nuclear 
positions ≡ same 

solubility?

Lucini F., Petrini C., Salviato E., Pal K. et al., unpublished



4fSAMMY-seq ricapitulates compartment analysis as
seen by HiC

Same nuclear 
positions ≡ same 

solubility?

Lucini F., Petrini C., Salviato E., Pal K. et al., unpublished
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4fSAMMY-seq captures Polycomb targets:



Subcompartment analysis highlights SAMMY-seq  
strenghts

Euchromatin markers
Heterochromatin 

markers Lamins

Lucini F., Petrini C., Salviato E., Pal K. et al., unpublished



4fSAMMY-seq advantages

Advantages:
 Cells required (10.000)

 Few protocol steps

 Absence of crosslinking agents

 Independency on antibody or protein levels



4fSAMMY-seq detects lamin specific changes of 
solubility in MEF

Valentina Rosti in collaboration with Ohad Medalia, University of Zurich, unpublished
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SAMMY-seq in iPSC, skeletal muscle differentiation , 
and whole tissue
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The biological question: 
Prostate Cancer (Pca)



PCa molecular profiling : 
the state of the art



The experimental model:

Rosti, Petrini, unpublished data



Solubility and compartment analysis on fresh , 15mg 
biopsy

Rosti, Petrini, unpublished data



Tumor samples exhibit individual -specific chromatin
remodeling

Rosti, Petrini, unpublished data



Chromatin profile differences are NOT due to 
biopsy-specific cell composition

Rosti, Petrini, unpublished data



Definition of two distinct tumor subtypes on the basis
of compartments

Rosti, Petrini, unpublished data



Rosti, Petrini, unpublished data

High (HDD) and low (LDD) degree of 
decompartmentalization



Changesin solubility are associated with dysfunctional
transcription of antitumoral pathways

Rosti, Petrini, unpublished data



HDD signature (101 DEGs) correlates with good prognosis

Rosti, Petrini, unpublished data

Our signature:
Include up and downregulated genes

Donot overlap with previously published signatures



Restriction of signature to 20 genes improves
prognostic power

Rosti, Petrini, unpublished data
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Chromatin dependent signature allows a prognosis
at the time of diagnosis

Rosti, Petrini, unpublished data



Conclusions

4fSAMMY-seq captures euchromatin, heterochromatin and compartments with a unique protocol

4fSAMMY-seq identifies functional chromatin solubility states in normal prostate biopsies 

Cancer-containing biopsies exhibit alterations in the chromatin compartimentalization

PCa tissues with a severe solubility remodelling show an antitumoral transcriptional activity

HDD signature is associated with good prognosis 



Step by step

Venus has extremely 
high temperatures

Neptune is very far 
from the Sun

Mars is actually a 
very cold place

Mercury is the 
smallest planet

Step 01 Step 02 Step 03 Step 04

Neptune is far away 
from Earth

The Moon is our only 
natural satellite

Earth is the only 
planet with life

The Sun is the star 
we all orbit
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